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THE TREATMENT OF PNEUMONIA 

Rurus Colt. MD Kciv Yoik. V F 

Thirty }ears ago Di Osier wrote, “ Pneumonia is a self-limited dis- 
ease, which can neither be aborted nor cut shoit by an> means at our com- 
mand” When I went to the Rockefeller Institute shortly afterwauls, I 
said to myself, “Here, at least, is a wide open field This is the most 
serious acute infectious disease with wdiich physicians haYC to deal Is it 
possible that nothing can be done to decrease the frightful moitality due to 
this malady^ At any late, w’e can attempt to obey St Paul’s injunction, 
Prove all things, liold fast that which is good ’ ” Fiom that time to this, 
my associates and I have tested many new things, and wdnle we ha\e tiled 
to hold fast to that which is good, w'c may ha\e failed to see the nuggets 
scattered among the rubbish, and time and the w'ork of otheis may show 
that certain methods wdiich I may reject today', oi condemn with faint piaise, 
if properly applied, are of value 

Before any judgment may be drawn regaidmg the value of any form of 
treatment, clear-cut definition must be made of the condition m which the 
therapy is applied It is useless to speak of the value of any' form of treat- 
ment in pneumonia unless all the cases are sufficiently alike that we may' con- 
sider this disease a clinical entity' The term “ pneumonia,” however, is 
now applied to all those conditions in which there occurs an acute exudative 
inflammation inv'olving the parenchyma of the lungs But that leaves us 
about where we were less than a bundled years ago, in our conception of 
acute abdominal diseases, when typhoid, paraty'phoid, appendicitis, pen- 
tonitis, dysentery, and diarrhea were all spoken of as “ inflammation of the 
bow'els ” The development of pathological anatomy' was followed by the 
grouping of all cases of pneumonia into two forms, one, in w'lnch complete 
obes are involved, lobar pneumonia, and second, those m which the involv'e- 
ment is irregular and patchy, bronchopneumonia But today ev'en the 
pathologist, with the tissues before him, frequently hesitates to say whether 
fhe condition from which the patient suffered should be called lobar or 

bronchopneumonia 

*Read at the Detroit meeting of the American College of Physicians, March 5, 1936 
i’rom the Hospital of the Rockefeller Institute for Medical Research, New York 
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From the standpoint of therapy this anatomical differentiation of cases 
has been of little value, and so far as theiapy directed toward overcoming 
the specific etiologic agents is concerned, it is almost worthless However, 
the term “ lobar pneumonia ” is today well established in medical literature 
It would be impossible, even if desirable, to supplant it, but it adds veiy 
much to its usefulness if it be limited to cases in which pneumococcus is 
demonstrated to be the etiologic agent All the other cases of pneumonia, 
due to streptococci, staphylococci, etc , may be included under the term 
“ atypical pneumonia,” also not a good term, but I know of none better 
Today, I shall confine my attention to acute lobar pneumonia, that is, acute 
pneumococcus infection of the lungs 

For specific treatment, an etiologic diagnosis is essential, but before this 
is made it must first be determined whether or not the patient is really suf- 
fering from pneumonia, and this should be decided as early as possible 

At present, most physicians wait for tlie appearance of physical signs of 
consolidation befoie making a diagnosis Patient after patient has been 
sent into our hospital with the statement that he has been suffering with 
severe symptoms for three, four, five, or even more days, but that the signs 
of pneumonia have just appeared 

The truth of the matter is that evidence of consolidation is not necessary 
for the diagnosis of pneumonia To the experienced observer the symptoms 
of the onset of this disease are, in most cases, definite and unmistakable 
In almost all cases the person who has a chill, fever over 102°, cough, pain 
in the side, rapid respirations, and, above all, who is expectorating sputum 
which is bloody or even only slightly tinged with blood, has pneumonia 
Even in persons who have suffered from cough or mild upper lespiratory 
infections before the onset, as is the history m 60 per cent of the cases, the 
appearance of the more serious pulmonary infection is, m most instances, 
clearly indicated by the more or less sudden appearance of the symptoms I 
have mentioned We physicians have made the diagnosis of pneumonia too 
difficult, and it is much less harmful to make an occasional mistake than 
to live in fancied security for days until the time when specific treatment 
would be useful is passed Most cases threatened with pneumonia have 
pneumonia 

The determination of the etiologic agents in all cases of pneumonia in- 
volves difficulties, but m my opinion they are not unsurmountable Fortu- 
nately, laboratory methods are now available by means of which this can be 
accomplished with little delay By the so-called Neufeld method, all that 
IS necessary is to treat the sputum with rabbit immune sera of the various 
types If, for instance, the organisms are of Type I, swelling of the cap- 
sules occurs m Type I serum and in seia of no other types In probably the 
majority of cases of pneumonia, the matter is really as simple as this, but 
not in all, and the physician as well as the bacteriologist must take some 
trouble and pains The examination of sputum should be considered an 
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emergency procedure It should not be delayed until the next morning oi 
until other work is out of the m ay 

Serum Therapy 

Twent}-two yeais ago at the Hospital of the Rockefeller Institute, we 
began the treatment of lobar pneumonia with specific immune serum This 
was undertaken because evidence deri\ed from animal experimentation in- 
dicated that tlie procedure was theoretically sound Dm mg the inter\ening 
\ears the efficacy of serum treatment in animals has been abundantl} demon- 
strated Blake and Cecil ha^e shown that monkeys suffering from experi- 
mental pneumonia ma\ be cured by the injection of homologous antipneumo- 
coccus horse serum, even aftei the pneumonic process is veil established, 
and Goodlier has demonstrated the curative value of immune serum m the 
much more susceptible rabbits e\en when the administration of serum is 
delayed as long as 72 hours following infection 

But demonstrations m animals are not sufficient We must knon by 
actual experience whether or not serum treatment m man is effectne Our 
first observations in man gave to me verj convincing eridence that if suf- 
ficient serum be used, and used promptl)', true curative effects w ere obtained 
in cases due to Tjpe I pneumococci The evidence nas less convincing m 
the cases due to Type II oiganisms 

During these years ne have treated mth serum all cases of Type I pneu- 
monia entering the Hospital of the Rockefeller Institute, except, first, an 
inconsiderable number of children, most of whom recover without serum, 
second, patients who were moribund on admission and died before treatment 
could be instituted, and, third, patients who on admission were manifestly 
111 the stage of recovery Until tno years ago, whole seium in doses of 
100 cc was administered, during the past two years concentrated serum 
has been used As early as 1915, Avery determined which fraction of the 
serum contained the immune principles, and demonstrated how concentration 
of the serum might be accomplished We delayed employing concentrated 
serum, honever, for many years, even after improved methods for concen- 
trating the seium were devised by Felton and others, for the following 
leasons In the first place, concentration adds materially to the expense of an 
already verj expensive procedure, since m all methods of concentration a 
large loss of immune substances inevitably occurs Concentrated serum 
contains nothing which the unconcentrated does not contain In the second 
place, in our opinion the methods first employed for standardization of the 
concentrated serum gave entirely misleading information regarding its actual 
strength With the methods first proposed, it was claimed that a concentra- 
tion of twenty or more times that of the original serum had been obtained 
and doses of 5 c c of the concentrated serum were considered adequate 
Our own observations and experience taught that this was impossible Spe- 
cific treatment m this serious disease is not of the type of a teaspoonful 
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three times a day befoie meals One cannot discuss whether serum treat- 
ment, even in Type I pneumonia, is or is not effective All depends on how 
It is used Even at pi esent, its employment is still a complicated procedure, 
and for its successful use more knowledge is required than that which is 
given on the wrappeis supplied by the commercial houses 

Seveial years ago, when the New Yoik State Boaid of Health was able 
to supply serum concentiated from good effective serum, and not from weak 
serum which would otheiwise be useless, and when we could be sure that it 
was standardized by a satisfactory method, we began using this, not in 
doses of a few c c , but in 15 to 30 c c doses That is, it has been possible 
to concentrate the serum three to five times Using the determination of 
strength employed by the New Yoik State Boaid of Health, the doses we 
have used contain 90,000 units 

The gieatei ease of adininistiation of the concentrated serum is obvious 
In addition, most obseivers feel that the frequency of immediate leactions 
IS less This, however, is not certain Anaphylactic reactions may occur 
with small amounts of seium as well as with large Febrile reactions 
depend very much upon the caie with which seia are piepared Certain 
lots of unconcentrated seia give febrile leactions m a large piopoition of 
cases, otheis raiely In our experience, howevei, using both concentiated 
and unconcentrated seium fiom the same source, the febrile reactions with 
the concentrated seium have been notably less than with the whole seium 
Probably the greatest value in using the concentiated serum consists in a 
decrease in fiequency and severity of the symptoms of serum disease 
These symptoms occui, however, with either the concentiated or unconcen- 
trated serum, in at least half of the cases, seven to ten days following the 
administration of the serum With present knowledge there is no way in 
which these unpleasant but haimless symptoms may be completely avoided 
In our clinic 462 cases of Type I pneumonia have now been treated with 
immune serum Its value has been judged by the apparent effect on the 
symptoms, the rapid appearance of immune substances in the blood, the fact 
that following its admimstiation bacteria disappeai fioni the blood, and on 
the mortality rate m the patients treated 

Of the 462 treated cases, 48 died, a moitality late of 10 5 per cent 
Since, duimg the same period, the moitality rate in cases of pneumonia not 
due to Type I pneumococci has lemained at about the same level as that of 
other hospitals, it seems that the low late m Type I cases is definitely de- 
pendent upon the sei uni treatment employed 

All cases admitted have been ti eated as soon as the diagnosis was made 
This IS of inipoitance because some of those employing serum have recom- 
mended that It be used only in cases that can be treated as early as the third 
or possibly the fourth day It is true that the effectiveness of the serum is 
apparently greatei the eailier in the disease it is used, but our experience 
indicates that no patient, however late he is seen, should be deprived of 
the benefits of this measure In this series the mortality rate in cases 
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treated during the fiist thice days was 4 8 per cent, in those treated on 
the fourth day or earlier, 8 2 pei cent, on the fifth day or eailier, 8 6 per 
cent, and m those treated after the fifth day, 19 5 per cent 

In general, our eaihest conclusions regarding the value of Type II serum 
have been confiimed namely, that it is not sufficiently effective to justify 
its geneial use Seia for tieatment m cases due to pneumococci of some 
of the highei types have now been piepared, and the results ivith some of 
them seem to be good, but the experience as yet is not sufficiently large to 
permit conclusions to be drawn It is not impossible that with improve- 
ments in methods even Type II seium may be made useful Type III pneu- 
mococci differ from the others m their immunological properties, and it is 
piobable that if specific treatment in cases due to these organisms can be 
developed it will have to be based on different principles The complaint is 
sometimes made that, after all, seium treatment is possible in only a part of 
the cases of pneumonia, and attempts aie made to treat all cases either with 
Type I sera or with so-called poljwalent sera Type I pneumonia, howeiei, 
in this countiy probably causes 25,000 deaths e\er} ycai, moie than twice 
as man} as veie ever due to typhoid, even when it was most prc\alent 
Type I pneumonia should be looked upon as a specific infectious disease, as 
specific as is typhoid fe\ er, and be treated as such 

From our experience, therefore, T}pe I serum should be given as early 
as possible and m large amounts, and the doses should be lepeated evei} 
four or five hours until definite effects are seen in the fall of temperature, 
decrease in pulse and respiratory rates, and improvement in the other signs 
of intoxication It is better to give too much than too little Skin tests 
with soluble specific substance, as proposed by Fiancis, are useful m deter- 
mining when sufficient serum has been given, but the observer must have had 
considerable experience m order to rely on this method alone 

Much stress has been laid upon the possible dangers of violent reactions 
There are some risks, but it is now possible to guaid against them That 
disastrous results did not occur when we first began using very large amounts 
of serum intravenously, when we did not know the dangers or how to guard 
against them, shows that the dangers are not too great By making pre- 
liminary tests for serum sensitiveness, by proceeding a ery slowly in the first 
injection, and by prompt use of adrenalin in case any symptoms occui, the 
possibilities of seiious serum complications are almost entirely avoided 

Chemotherapy 

The only other form of theiapy at present emplojed in overcoming the 
infectious agent consists in the use of chemotherapeutic agents, such as 
optochm and other quinine derivatives While studies made by Morgen- 
roth and others have demonstrated that in mice infected with pneumococci 
definite curative effects may be obtained, experimental and clinical studies 
made in our clinic and elsewhere have shown that in man, in ordei to obtain 
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sufficient concentration of the diugs to be etfective, such large doses must 
be employed that toxic effects, notably amblyopia, occur, and that the use of 
these drugs in human theiapy is therefore unjustifiable 

It haidly seems necessary to discuss vaccine treatment, since at present 
it has no experimental oi theoretical justification 

General Measures 

Apait fiom specific theiapy, however, the physician is not entirely with- 
out weapons in the stiuggle with pneumonia, though it must be admitted 
that they aie not veiy powerful ones 

Possibly the most important measure is rest In the last analysis it is 
always the patient himself that must oveicome the infection, even with the 
aid of serum, and everything that conserves the patient’s strength is of im- 
portance The first advice to be given to patients with pneumonia, even 
though they do not appeal very ill at the onset, is to keep as quiet as possible 
The second important point is to reassure them Feai is as serious an ele- 
ment m the battle with pneumonia as we are told that it is in a financial 
depi ession 

Morphine 

Something may be accomplished with drugs m alia} mg lestlessness, but 
the ideal drug for this purpose is still to be sought Formerly I was of 
the opinion that morphine was of much value m the treatment of pneumonia, 
and my clinical expei lence still leads me to behe^ e that, especially m patients 
with severe pleural pain, m the eaily stages of the disease, theie is no other 
drug which will so satisfactorily allay the geneial restlessness and permit 
the conservation of stiength and energy In view of the more accurate 
studies of Davis made m our clinic, however, we have become much more 
conservative in its use It was found that in most cases following its ad- 
ministration there occuired not only a slowing in respiiatory rate, but also 
a diminution in pulmonaiy ventilation and a decrease in oxygen saturation 
of the arterial blood These changes Avere not striking, however, and it 
was found that when the depth of respiiatoiy movements was diminished on 
account of the pain, the relief following the administration of morphine 
might result m actual increase in the pulmonary Aentilation In cases of 
extensive pulmonary involvement with diffuse moist rales, however, the 
administration of morphine at times resulted in a marked degree of 
anoxemia 

Oxygen Therapy 

Probably the most striking functional change seen in pneumonia is rapid, 
shallow breathing, Avith deficient saturation of the arterial blood, as in- 
dicated by cyanosis So far no satisfactor} specific method for increasing 
the pulnionai} ventilation has been found The usefulness of breathing an 
containing an increased pei centage of carbon dioxide has been much recom- 
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mended, but in our expeiience this procedure has not given significant 
therapeutic results While the anoxemia bears some i elation to the rapid 
and shallow breathing, it is probably related in gi eater measure to the im- 
pairment of the respiratory surface of the lungs, especially where there is 
mucli fluid exudate 

Twenty years ago, although the inhalation of ox}gen m various patho- 
logical conditions had been long employed, the value of this procedure was 
much m doubt, and certain ph} siologists eien claimed that on theoretical 
grounds its administration was useless To attempt to settle this question, 
there was built in the Hospital of the Rockefeller Institute a chamber in 
which the oxygen content of the air could be legulatcd, and m which patients 
suffering from pneumonia could be treated The results m the relief of 
cyanosis were so striking that since then numerous chambers in vai lotis hos- 
pitals have been constiucted, and many other devices foi increasing the oxy- 
gen content of the air breathed by the patient have been designed 

So far as simplicity of operation, comfort of the patient, and con\enience 
as regards nursing are concerned, there can be no doubt that the chamber is 
pai excellence the method of choice But the initial expense is great, and 
chambers are not generally available Tents have now been perfected so 
that in tliem it is possible to maintain a constant atmosphere at an even tem- 
perature almost as satisfactorily as in the oxygen chamber The nasal 
catheter method is useful, but is to be recommended only when no other 
method is available Recently a very ingenious and simple method of ad- 
ministering oxygen has been devised by Dr Burgess of Providence This 
consists merely of a box, open at the top, lined on the sides and bottom by a 
rubber bag attached by clamps to the upper edges of the box At the front 
IS an opening in the rubber bag through which the head is thrust, the edges 
of the opening fitting tightly about the neck In the bag near the bottom 
are openings for tubes through which oxygen is allowed to flow continuously 
The oxygen diffuses only slowly upward, so that with a flow of four to six 
liters per minute the air in the bag at the level of the patient’s mouth and 
nose can be kept constantly at 40 to 50 per cent of oxygen With a satis- 
factory cooling system, the apparatus can be employed continuously with- 
out discomfort to the patient 

In our earlier employment of the oxygen chamber we determined 
whether a patient should be treated by this method or not by making actual 
measurements of the degree of oxygen unsaturation in the arterial blood 
It has been found, however, that the degree of cyanosis present is a suf- 
ficiently accurate indicator 

Our custom is to maintain an atmosphere m the chamber containing 40 
to 50 per cent oxygen, usually 40 per cent Others advise higher concentra- 
tions, but it must always be borne in mind that very high oxygen atmospheres 
are toxic There seems little use in increasing the oxygen to a level higher 
than that necessary to relieve the cyanosis It is not likely that placing the 
patient in the chamber for shoit periods of time is of any value Having 
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once placed a patient in the chamber, it is our usual custom to keep him there 
until the acute intoxication is over, and then to bring about the change to 
usual atmospheric conditions very gradually 

It IS very difficult to evaluate the actual benefit deiived from the use of 
oxygen While, by an occasional patient, much subjective i ehef is obtained, 
111 most instances this is not evident The immediate effect on the char- 
actei and fiequency of lespiiations is not so great as ceitam of the reports 
would lead us to expect What the effect may be on the final outcome 
cannot be stated at present with any degree of accuracy Contrary to the 
statements of other enthusiastic observers, I can only say that oui mortality 
in cases not treated with seium has not notably diminished since the intro- 
duction of the oxygen chamhei Nevertheless, we should feel greatly handi- 
capped if we lacked facilities foi supplying oxygen to patients with cyanosis 

Sodium Chloride 

Another physiological alteration m patients with pneumonia is a de- 
creased excretion of chlorides in the urine and a diminution of the chloride 
content of the blood plasma From time to time during the past 25 years, 
papeis have appeared dealing with the saline treatment of lobar pneumonia 
Recently attention has been drawn to the fact that both in lobar pneumonia 
and in pyloric or high intestinal obstruction the chloiide content of the seium 
is decreased It has been found that the administration of laige amounts 
of salt-containing fluid to patients with obstruction or to dogs m which the 
condition has been pioduced experimentally results m a marked decrease in 
the intoxication and prolongation of life, and this has been used as an aigu- 
nient in favor of administering sodium cliloride to patients with pneumonia 
It IS doubtful, however, whether there is justification for drawing this 
analogy too closely It has been shown that the loss of chlorides in ob- 
struction IS directly related to the vomiting of the high chloride-containing 
gastric contents The loss may be enormous, and loss m water may be cor- 
respondingly great Under these conditions it is not surpi ising that replace- 
ment of the salt and water may be very beneficial 

On the othei hand, the diminution of chlorides in the blood in pneumonia 
IS minimal compared with that occurring in obstruction Moi cover, in 
patients that have been given 15 to 30 gm of sodium chloride per day, theie 
IS little evidence that the chloride content of the blood has been increased 
to normal amounts Certain writers are very enthusiastic about this form 
of therapy Othei good observers are more cautious, but still believe ad- 
vantageous results are obtained Influenced by these opinions, we have 
given certain of our patients moderate doses of sodium chloride daily and 
have thought that, m some instances, abdominal distention was thereby 
diminished, and some decrease of the symptoms of intoxication was ob- 
served It will requiie much wider experience definitely to decide these 
questions One of Sunderman’s patients developed subcutaneous edema 
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^\hen receiving 15 to 30 gm per clay, and othei obscners have noted the 
occurrence of pulinonai}' edema Laige doses should, therefoie, be avoided 
Our patients have received not moie than 10 to 12 gm , usually 5 to 8 gm , 
in addition to that m the diet daily The salt is given m capsules Fie- 
quently nausea and vomiting result AIcCann lecommends that m seiious 
cases 10 to 15 pei cent NaCl solution maj be given intravenously Thiist 
is frequently increased following the administiation of sodium chloiide, and 
therefore the administration of fluids is facilitated In so fai, at least, the 
method is useful In all cases of pneumonia, the attempt should be made to 
administer at least 3,000 c c of fluid daily If the patient will not oi cannot 
take this amount, it may be given in the foim of normal salt solution intra- 
venously Additional calories maj also be given b} adding glucose to the 
salt solution 

At the present time the administiation of sodium chloride to pneumonia 
patients should be considered to be in an experimental stage, and the basis 
for this foim of therapy largel} empiiic One must alvvajs remembei that 
modification of physiological alteiations present m disease does not neces- 
saril) increase the patient’s chances of recover} Most of us lemembet 
when antipyretic drugs were in their he} da} Toda}, fevei is being pro- 
duced artificially in attempts to cure certain infectious diseases 

Digitalis 

Much has been written about circulatoi} distuibances and about the 
failing heart in pneumonia Contraiy to the usual opinion, my own experi- 
ence has led to the view that the early intoxication m pneumonia rarely mani- 
fests itself by injury to the heart, and that circulatoi y inefficiency is usually 
a late manifestation of the disease, occurring at a stage in which drugs can 
be of little value Most patients die m pneumonia, not fioni cardiac failure, 
but from disturbances in respiration Observation of the character of the 
breathing (frequently gasping and shallow, with laboring of the muscles of 
respiration) gives much better prognostic information than measuring the 
blood pressure Of course, in the later stages of pneumonia, gradual lovvei- 

of diastolic pressure with loss of tone in the peripheral vessels and signs 
of cardiac dilatation do occur 

The question of the employment of digitalis in pneumonia is not yet 
entirely settled In 1916, on account of the considerable number of pneu- 
monia patients showing cardiac irregularities, and because of the known 
danger of attempting to digitalize the heart rapidly, the method of giving 
all pneumonia patients moderate doses of digitalis was introduced into our 
clinic In 1930, however, Niles and Wydeoff reported that in a large series 
of cases treated with digitalis, the mortality was considerably higher than in 
a corresponding series of cases receiving no digitalis In the light of this 
experience, Cohn and Lewis carefully reviewed all our cases The con- 
clusion reached was that giving digitalis did not seem to influence the coui se 
of the disease As a result of these studies we have discontinued the 
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routine use of digitalis, einjjlo}^!!^ it only undei conditions, such as auricular 
fibrillation, where it would oidinaiily be employed, even though no pneu- 
monia weie present, and then in exactly the same manner 

In cases where there is a progiessive fall of the blood piessure, it is our 
custom now to rely on intiavenous infusions of noimal salt solution with, if 
necessary, injections of ephednne 

It IS needless to discuss heie the other drugs that have been used in the 
past to stimulate the heart, fiequently as a routine, befoie any signs of 
cardiac weakness have appeared — caffeine, strychnine, camphorated oil 
Today I think theie aie few advocates of this foim of therapy 

Quinine and Alcohol 

Besides these measures, intended to relieve certain symptoms and to 
overcome definite physiological alterations, numerous methods haAe been 
proposed which are supposed to have a definite action on the infectious 
process, the nature of the action, however, not being understood at present, 
or only explained by theoretical considei ations Evei since pneumonia was 
first lecognized, modes of treatment have appeared, flourished for a time, 
and then disappeaied One has only to recall the vogue for blood-letting 
which flourished in waves from the time of Hippociates, had an enormous 
vogue in the seventeenth century, and was still recommended and even some- 
what widely employed in my own early medical days There were pei lods 
in which failure to bleed and actively purge with taitar emetic was giound 
foi malpractice suits 

Certain drugs, as alcohol and quinine, have been thought to have a spe- 
cific action in this disease, and are still employed by certain physicians I 
have had little experience with the intensive use of quinine, but early in my 
medical life saw patients treated routinely with large doses of alcohol My 
recollections of this experience are not pleasant It is genei ally held that m 
alcoholic patients it is wise not to discontinue its use completely, and this 
seems sound and is the custom m our clinic 

Other measures which have a vogue today and concerning the value of 
which the evidence is moie or less conflicting, are diathermy and artificial 
pneumothorax 

Diai hermy 

Several yeais ago, influenced by the reported favoiable results from the 
use of diathermy, Binger and Christie in oui clinic earned on studies with 
the idea of determining its value During the passage of the diathermy 
current they made direct measurements of the temperature which developed 
within the lungs m dogs, both in the lungs of normal dogs and in those 
which were the seat of a pneumonic consolidation It was found that in 
normal lungs m no instance was it possible to demonstrate any considerable 
amount of local heating, the explanation being that the lungs represent an 
excellent watercooled system, and that the intact pulmonary ciiculation 
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pre^ents any considerable degree of local heating In consolidated lungs 
of dogs, probably because of the disturbed circulation, it was possible to 
increase the local heating slightly but not more than one or two degiees 
In three pneumonia patients direct measurements of the lung tempeiature 
were made by the aid of thermocouples enclosed in an oidinaiy Luer needle, 
which -was inserted directly into the consolidated lung In none of these 
patients Avas there an appieciable rise in lung temperature during oi after 
exposure to the diathermy cun ent 

In the light of these studies no fuithcr clinical use has been made b} us 
of this method of tieatment One hesitates to state categorically that this 
method has no value We giow cautious with experience One can only 
say that it is not based on experimental or clinical studies that appear to be 
sound Even though it were possible to raise the temperature wnthin the 
lung, it w'ould not necessaril} follow^ that the lesults would be beneficial 

Artieici \l Pneumothor an 

Although artificial pneumothorax as a therapeutic pioceduie was car- 
ried out in a few cases of pneumonia m 1919 to 1922, the method w^as not 
einplo}ed to any consideraljle extent until wnthin the past tw'o jears The 
chief justification for its einplo}nient is that ofifcied by Friedman, who 
stated that by the collapse of the lung a state of immobility or rest is pio- 
duced wdnch diminishes the absorption of toxic products, and promotes 
healing At the same time the inflamed pleural surfaces aie separated, 
thereby pain is relieved, enabling the patient to breathe more deeply and 
also to obtain mental and ph) sical i est 

Most of the clinical reports, so far, have concerned small numbeis of 
cases, and usually only moderate amounts of air were injected The most 
extensi\e and careful study has been that of Blake in 42 cases He has 
drawm attention to the fact that to obtain immobility of the lung it is neces- 
sary to inject sufficient air to produce complete collapse He studied his 
cases by roentgen-ray examinations and found that the amount of air neces- 
sary to produce complete collapse varied greatly in different patients, and 
could not be predicted, but usually varied from 1800 c c to 2400 c c From 
a study of his cases it is difficult to judge whether or not the procedure had a 
favorable effect on the outcome He rightly aAOids drawung conclusions 
from the mortality rate in such a limited number of cases However, 10 of 
the 42 patients died There is, on the othei hand, no e\idence that the 
treatment was harmful In only one of the cases treated before 72 hours 
after onset did spread to the opposite lung occui He speaks of the excellent 
therapeutic results in the early cases without interfering adhesions, but only 
10 of his cases belonged in this category and he concludes that “ the use of 
this operation as a therapeutic measure in selected cases is w'orthy of further 
trial ” 

In our clinic at the Rockefeller Institute, a small number of cases has 
been treated by this method, and a clinical report on nine thoioughi}’’ studied 
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cases has been made by Abernethy, Hoisfall, and MacLeod Since this 
report, 13 fuithei cases have been tieated, making 22 in all 

Confirming Blake’s obser\ations, it was found that large amounts of 
air were necessary to produce collapse of the lung and immobilization 
Pleuial pain was leheved, but m many instances wheie laige amounts of 
air were injected there developed dull, aching substeinal pain that at times 
was as distiessing as the sticky pleural pain had been Moreovei, m some 
of these cases, there occuired an increase m the dyspnea, tachypnea and 
cyanosis While no permanent haimful lesults coukl be demonstrated, 
the proceduie could not be shown to exert any favorable influence on the 
course of the disease In the more recently tieated patients, only small 
amounts of air, sufficient to sepaiate the pleural surfaces, have been injected, 
and in most instances the relief of pain has been definite 

Although appaiently so fai no seiious results have followed the produc- 
tion of pneumothoiax in patients with pneumonia, the method is not without 
its dangers In two of oui cases appaiently ruptuie of the lung occurred, 
with the development of veiy high intiapleural piessuie and widespread 
subcutaneous emphysema Both of these patients were subjects of chionic 
pulmonaiy emphysema and the operation should probably not be undei taken 
m such pel sons In five of our nine cases treated hy complete collapse, 
there developed an accumulation of fluid m the chest, but m only two was it 
sufficient in amount to lequiie aspiration While empjema has developed 
in a numbei of the repoited cases, this has not occuired as frequently as 
might have been anticipated 

While cairymg out this piocedure in pneumonia is not a seiious oi dif- 
ficult opeiation, it is not one to be hghth undei taken by anyone who has 
had no previous experience with the technic of aitificial pneumothoiax 

Conclusions 

Fiom this brief leview it seems evident that the only form of specific 
theiapy pioved to be useful and available at piesent is seium treatment in 
Type I pneumonia Etiologic diagnosis should be made as eaily as possible 
and treatment started without delay Caie should be taken to have good 
serum and it should be administered in large amounts and its use continued 
until lecovery is evident Certain measuies, such as the administration 
of oxygen and of sodium chloride, may be useful m overcoming pathological 
variations in the body mechanism 

The value of aitificial pneumothorax awaits furthei study At piesent 
its usefulness seems to consist in the relief of pain rather than in any eftect 
on the infectious process Finally, it should be stated that, while the solu- 
tion of the pneumonia problem has not been reached, some advance has 
been made in the past twenty-five years Not the least important part of 
that advance has consisted in the increase of knowledge concerning the 
nature of the disease and of the natural mode of recovery The accrued 
knowledge should lead to acceleration of progiess m the development of 
methods of tieatment and cure 



THE ROLE OF THE PERSONALITY IN 
PSYCHOTHERAPEUTICS 
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A ps}clioncuiosis is an involuntar) and automatic disorder of normal 
people, based on hjpeisensitneness and the relative imbalance of instincts, 
causing inner conflict between instinctive foices and adult, intelligent stri\- 
iiigs and ideals Some outw’ard maladaptation to life manifests itself b} 
t}pical symptomatology in the vegetatue, somatic, emotional or intellectual 
fields, thereb} functioning as a compiomise betw'een the demands of the in- 
stinctive forces and the higher intellectual and ethical aims, and as a pro- 
tectue mechanism against W'hate\er is painful and unacceptable emotionally 
and intellectuall}' The particulai foim of neurosis which develops is deter- 
mined by the relatne composition of indi\ iduality and environmental ex- 
perience 

The importance of the situation in the origin and development of the 
psychoneuroses has been forcefull) and accuiately demonstrated While it 
IS a recognized fact that certain types of situations m life are common to 
the origin of all cases of ner\ ous illness, they are recognized as the precipitat- 
ing causes only They constitute an extremely impoitant factor in the de- 
velopment of the various types of maladaptation, how'e\ er, and may give the 
key to an understanding of the nature of the case, be the determinants of 
the ultimate prognosis, and indicate the pattern of the therapeutic appioach 
We believe, how^ever, that the fundamental causes of the ps 3 '’choneuroses he 
within the individual himself in the form of a specific hypersensitiveness to 
sensation or to emotion, or to both 

The treatment of the psychoneuroses consists of three major efforts, 
namely (1) to disclose to the patient the original causes of this hypersensi- 
tiveness, including those of a basic constitutional nature, (2) to assist him in 
the development of insight into the origin, nature and function of the mal- 
adaptive reactions, (3) to use this understanding of the fundamental 
qualities of his peisonality as the foundation upon which to erect a more 
efficient plan of living We believe that the origins of the psychoneuroses he 
m the phylogenetic and ontogenetic development of the structuie of the per- 
sonality, and therefore constitute the essential guide to the therapeutic ap- 
proach in each case Hence, we shall devote the remainder of this paper to 
a consideration of this aspect of psychotherapeutics 

At the outset we must presume the acceptance of the principle of psycho- 
biological integration m contradistinction to the pedantic attitude of paral- 
lelism, which implies a theory that mind and body “ accompany each other 
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but aie not causally related ” For many centuries man looked upon himself 
m teims of biological fragmentation Isolated manifestations of his per- 
sonality occupied his attention for certain peiiods of time to the temporary 
exclusion of all otheis Sherrington, in 1906, brought out his inspiring 
work on the integrative action of the nervous system and forever changed 
this attitude of incompleteness Adolf Meyer accomplished an even more 
useful piece of woik when he emphasized the pragmatic significance of this 
principle of integration in the higher mental functions and between the 
various physiological and psychological levels This implication not only 
assumes a relationship of structure, but includes as well a unity of action 
even more closely organized than the stiuctural systems themselves There 
IS an interdependence and synthesis of function and action that frequently 
transcends our knowledge of nervous system localization, and even in the 
presence of disease processes and disorders of function, we still witness the 
evidence of an organized whole This often peisists in spite of partial dis- 
integration in certain parts of the organism, eithei structural or functional 
In spite of the gieat individual diffeiences among vaiious people, we always 
find this fundamental principle of integration as the major factor m the total 
organization of the human personality The ideal of mental health is based 
upon this unity of the peisonality In any theiapeutic effort, therefore, this 
ideal is the basis for the development of an understanding of disintegration, 
as well as integration, and until the former is investigated subjectively and 
understood by the patient, the subsequent steps of psychotheiapeutic effort 
leading to integration cannot be comprehended, and their value is lost to the 
patient Unless each of the antecedent steps in this synthesis is fully 
understood by the patient himself there will be a succession of corresponding 
faults in the latei stages of his understanding, and in his ability to syn- 
thesize all of its factors We believe, then, that a review of the biological 
and developmental factors of his personality constitutes the first and most 
fundamental parts of the plan of reeducation 

There have been many overlapping classifications and descriptions of 
personality attempted No two psychologists would agree as to its basic 
structure, its exact definition or its fundamental chai acteristics or distinc- 
tions Study and observation by many individuals have resulted in an 
encyclopedic accumulation of facts and theories relative to the personality 
and its reactions and expressions Frequently the terms “peisonality,” 
“ individuality ” and “ character ” are confused and used indiscriminately 
Jung’s concept of introvert and extrovert personality is altogether too 
restricted, and does not appear to give consideration to immediate ante- 
cedents Kretschmer’s plan of pyknic and asthenic types, although based 
upon biological and constitutional fundamentals, involves a typing of pei- 
sonality rather than an explanation of structure It implies a consideration 
of character Character is not a fundamental part of personality, it is an 
expression of it Fieud, aside from his overaccentuation of sex and the 
role of the unconscious, came closer to what we believe to be the truth in Ins 
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“Id-Ego-Super-Ego” idea, but he appaieiith nunimired the essentially 
organic oi physical elements m personality Adlei, in Ins induidual ps>- 
chology, IS altogether too steicotjped and teleological, and, like Jung, dis- 
regards immediate antecedent ciicumstances There aic many other 
theories, but in our opinion thej are moie or loss impiactical because they 
do not carr} causal implications 

It is oui belief that the most useful and accurate concept of the peison- 
ality structuie is that based upon the theory of the jisychobiological develop- 
ment of the animal kingdom from its beginning to the present We believe 
that each indnidual personaht} is made up of the end-iesults of deielop- 
ment, the residuals of giowth and cxjiei lencc, mtcgiated into certain actual 
and potential constituents ^\hlch express themsches in four predictable types 
of specific leaction These reaction types, the reflex, the mstinctne, the 
intelligent and the ideal, are based on four developmental netii ological levels 
of the nervous s;^stem These four levels of reaction repiesent four major 
developmental epochs of the entire animal kingdom from the ameba to man, 
and therefore explain the purely biological foundation of the concept They 
are repeated m the de\elopment of the mdiMdual fiom biith to maturit), 
and supply an adequate background for undei standing both the mature and 
the immature aspects of personality They explain the phenomena of pci- 
sonahty disintegration and rctaidation, and gi\e a foundation for compie- 
hending the antecedents of individuaht}^ and character These reactions 
include the physical, emotional, mental and moral dynamic forces of life, 
uhich vary m relative strength m each individual They undergo maiij 
specific modifications through certain conditioning influences of life from 
childhood onwards, and thus gue us a basis for comprehending individuality 
and furnish adequate explanation for the antecedents and motivations of all 
types of psychoneurotic maladaptation When these reactions are consid- 
ered in the light of individual hypersensitiveness, they explain the degree of 
the dynamic responses This concept not only satisfies the biological point 
of view, but has proved satisfactory’’ in the understanding of the oiigms and 
determinants of psychoneurotic maladaptation, and in addition furnishes 
a convincing foundation upon which to erect a successful sy^stem of psy'^cho- 
theiapeutics It stands the practical test of experience This concept bears 
a certain superficial resemblance to Fi eud’s more recently developed figure of 
Id-Ego-Super-Ego,” which, however, is more apparent than real Any 
question of its priority is settled for all time by the relative dates of publica- 
tion It was published m 1912, while Freud issued his book in 1921 

The first of these developmental levels, the reflex, represents the lowest 
type of biological adaptation as implied in the functions of the primitive 
brain stem, a stage of biological growth when the neurological elements were 
relatively simple It is a purely physical or somatic type of response and 
does not imply a “ mental ” reaction as commonly understood This type 
of response implies all those primitive, non-affective responses which occur 
outside of awareness, and which, through the process of conditioning and 
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repetition, have become incorpoi ated into automatic neurologically deter- 
mined functions In this evolutionary stage there had not yet appeared any 
of the so-called higher functions of feeling or thinking At this level are 
found those phylogenous influences commonly included in Jung’s concept 
of “ the collective unconscious ” This primitive stiucture in man is repre- 
sented in geneial by the spinal cord and the medulla It is at this level 
that the constitutionally detei mined element of sensitiveness flrst appears 
An understanding of the elementary functions and expiessions of this level 
of reaction upon the part of the patient is necessary, and the development of 
this understanding is one of the first steps in the theiapeutic excuision 

The second type of reaction is due to the development of the next highei 
level of neuiological structure, the diencephalon, Avhicli, in the words of 
Tilney and Riley, “gives use to the thalamus, the hypothalamus, the epi- 
thalamus and the metathalamus ” When this region in the brain developed, 
there arose a new type of reaction known as the “ instinctive ” These in- 
stinctive tendencies are the raw foices at the bottom of man’s behavioi, so to 
speak They function from birth to death Some of these forces have 
to do principally with the individual’s survival, with his security as an in- 
dividual Otheis function as forces which insure the procreation of the 
race, others foi the welfare of the race en masse Each instinctive reaction 
IS as it IS because of the individual’s inherent structure and the functional 
organization of that stiucture Man is timid and pugnacious, socially in- 
clined, hungry, sexually susceptible because he is built that way and or- 
ganized that way — born to react that way But each man is appai ently born 
unequal so far as the relative strength of the instinctive tendencies is con- 
cerned Some men are “ naturally ” more pugnacious than timid, some 
more dependent on their fellow man, some more self-assertive than otheis 
and so forth Many of these relative differences are observable at birth or 
very soon after , in short, before environmental expei lence could reasonably 
be supposed to have modified the raw material to any great extent 

Instinctive reaction is not, however, a simple mechanical reflex even in 
its primordial raw form It iinolves the whole creature, his whole bio- 
physical organization, together with many complex reflexes and is accom- 
panied by much activity that does not necessarily appeal on the surface, 
as has been ably demonstrated by Cannon Foi instance, if the instinctive 
tendency to self -protection is aroused, theie is a quick mobilization of all 
the physiological forces appropriate to escape Almost at once the animal, 
be he man oi rabbit, finds himself in the best possible condition for flight 
The muscles of locomotion have become tensed, the circulation carries to 
them blood freshly loaded by the endocrine glands with material for the 
most effective and efficient action Respiration is doing its part to keep the 
blood stream thoroughly oxygenated The gastrointestinal tract’s activities 
are throttled down to a condition of relative paralysis Other physiological 
changes have taken place, all functioning m the same direction, until the 
creature is in an ideal state foi the instinctive action of escape to take place 
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While all this is going on, it is of course ine\ itable that the creature must be 
conscious of at least a laigc part of these changes He is no longer com- 
fortable, in fact he is distinctly uncomfoi table He may be aware of his dry 
mouth, of his rapid heait beat, of his trembling, tense muscles, but even if 
he IS not awaie of these specific items, he is at least awaie of the sum total 
of the changes that have occurred in his bodily sensations, so that he feels a 
pamfulness and at the same time as pait of that uncomfortable feeling, a 
stiong desire to escape, to discharge that mobilized eneigy and to rid himself 
of the discomfoit as fast as possible In shoit, when the instinct of escape 
IS aroused, the creature is not onlj mobilized foi escape, but feels that 
mobilization as a sti ong emotion accompanied by an intense desii e to flee 
Thus an instinctive reaction may be said to have thiee parts just as the 
simple reflexes have three parts — the sensory, the central adaptor and the 
expressor oi motoi part Each instinct can also be said to be accompanied 
by its own appropriate emotion which is eithei painful to some degiee or 
pleasant to some degree, and which besides its pleasui e oi pain element has a 
second strong motivating force within it, namely, the desiie to escape from 
or approach the object wdiich has aroused it 

The instinctive make-up of an individual is the second structui al element 
of his personality and individuality Therefoie, to understand him it is 
necessary to gauge as nearly as possible W'hat the relative strength of in- 
stinctive forces m his inherent makeup may be Is he more pugnacious than 
timid ^ Has he a relatively strong oi w^eak social drive ^ Is he more self- 
assertive or more retiring than self-important^ Has he a relatively strong 
or weak sex drived Is he more or less suggestible than the average^ By 
suggestible is meant the degiee to wdiich he is liable to the uncritical ac- 
ceptance of ideas It is an mstinct-hke quality present to some degiee in 
everyone, usually gi eater in youth than in adult life, and vaiying m legaid 
to any subject m inverse ratio to the amount of the individual’s knowledge 
of that subject 

The development of insight upon the part of the patient into the nature 
of these instinctive reactions, especially those that have contributed largely 
to the origin of his own conflicts, is the second logical step in the develop- 
ment of the therapeutic teaching 

The third type of biologically determined reaction is the intelligent It 
came about as the result of the further development of the telencephalon oi 
end brain Growth in this part of the central nervous system brought new 
capacities and abilities, a new function and a new type of reaction to the 
various stimuli of life Just what intelligence is we do not know The 
word is used very widely and as loosely as most psychological terms Let us 
limit the meaning for our present use to its functional significance rather 
than to attempt a definition Let intelligence mean the ability to undei stand, 
to comprehend whatever our senses bring to us and to judge of its signifi- 
cance Let us add to undei standing and judgment one other related sub- 
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function, namely, choice, which is the executn e function of intelligence, and 
then the description will be sufficient for our present purpose 

Obviously individuals vary widely in regard to the quality of intelligence 
they possess Here again men are born unequal, some extremely well 
endowed, some with only an average endowment, and others povei ty-stncken 
from birth From the quantitative point of view alone then, intelligence is 
one of the fundamental valiants detei mining the individuality This char- 
acteristic vanes gieatly within the normal, but more in quality than m 
quantity It would seem, in shoit, that people diffei from each other even 
more markedly m the specific type of intelligence they have than in just 
how much of that master function they possess One need only mention the 
vast differences among children, the mechanically minded, those who take 
to mathematics with marked ease, while others aie “ born linguists,” to ap- 
preciate how important a vaiiant within the normal this qualitative speci- 
ficity of intelligence is m the equation of individuality 

These variations m the fundamental and functional, the inherent and 
acquired intelligence are of at least as great import to the understanding of 
any individual as the variations of instinctive make-up, for by virtue of the 
former his mode of adaptation to his world will be very largely determined 

In the ability to understand, to judge of the significance of things and 
to exercise choice, is observed the great adaptive control of all the fore- 
going primordial forces It is that which enables us to understand our 
environment, our relation thereto, and last but not least, to choose among 
all the possible plans of action the one most likely to give us the results we 
desire It is this faculty par excellence which constitutes man’s ability to 
make his adaptation purposive, and this raises it from animal reaction to 
human behavior 

Finally there comes the fourth or highest level of the adaptive machine 
as represented neurologically by the growth and development of the neo- 
palhum This level is known as the ethical and it is here that the most 
difficult integration takes place Man’s demand for the specific form of 
satisfaction and happiness which ethical conduct engenders seems to be a 
genuine biological development Is it not indeed this very demand m each 
individual which makes civilization a biological necessity^ In early time 
the instinct of self-protection underwent modification when man began to 
live in groups and the safety of the group had to take precedence over the 
survival of the individual as each man’s objective, and thus simple society 
became a sort of mutual protective association where each individual was 
classified according to his material value to the group A sense of indi- 
vidual responsibility toward every other member developed, probably the 
expression of a strong instinctive force released by the absence of the neces- 
sity for self-protection, which grew as part of the progress of society toward 
civilization This desire to protect, this responsibility for the welfare of 
the otlier fellow no doubt spread from its earlier exclusive application to 
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niembeis of the individuaVs own gioup, until it included those of other 
groups and finally, as an ethical idea, became all-embracing 

Howei er, the ability of the mdn idual human being to function ethically 
IS appaiently acquired through training, example, education and other forms 
of experience, for although there is an inherent drive m this direction, the 
acquirement of it takes many }ears, beginning m infancy and continuing 
into old age, at least to a diminishing degree It is upon this level that the 
unified energies of man come to fruition in the form of purposive striving 
and it IS here that man erects his philosophy of life 

An item which affects mdiMduahty very definitely and which \aries 
greatly even within the normal is mood Let it be understood that by 
mood IS meant the general tidal level of afTecti\e activities, the height or 
depth of the feeling level The top of the tide represents the mood of 
exaltation and a full moon flood tide, transcending the normal, will repre- 
sent manic elation The ebb tide, on the other hand, pictures gloominess, 
blues, and the extreme ebb, beyond the normal, would represent the de- 
pressed phase, the melancholia of a manic depressne episode But well 
within the normal there are mood swings both up and down sufficiently 
marked to affect not onl} feeling but thought and action as well Normal 
people vary fiom each other in the degree to w'hich they are subject to mood 
swungs and also as to wdiether these swungs are habitually up or habitually 
down, and as such mood swings tend invariably to affect both thinking and 
acting, they can neither be ignored in understanding an individualit} nor 
neglected wdien dealing wuth a person’s difficulties in adaptation 

There is one all-qualifying item m the equation of mdividuaht} which, 
according to our present formulations, comes neither under intelligence nor 
instinct, but, nevertheless, has to do with both and with everj^ other char- 
acteristic of every human being, and that is temperament This word has 
been used so freely and so carelessly not only m common parlance by the 
man m the street, but also in psychological literature that it may connote 
anything from the sum total of human characteristics “ to an overworked 
alibi for being dirty, careless and never paying one’s bills ” So here again 
we must limit the meaning of the term to something definitive and practical 
In this case let temperament equal sensitivity and, to be more specific, let it 
equal that particular degree of sensitiveness to the painful or pleasurable 
in sensation and emotion, thought or mood possessed by an individual 
Even shortly after birth it can be observed how infants vary in acuity and 
completeness of reaction to stimuli both internal and external Even babies 
manifest a degree of sensitiveness so that “ he who runs may read ” It is 
almost equally obvious in adults in spite of the modifying influence of ex- 
perience and training, for in them that sensitiveness to the pain-pleasure 
element in experience has already become highly specialized, highly specific 
In short, through experience this sensitiveness becomes specific to the instinct 
or instincts which are inherently relatively overactive or which have become 
so through experience Therefore, the finished product will manifest lus 
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sensitiveness in particular and often easily observable directions This 
sensitiveness is a very real thing physiologically as well as mentally 
For instance, a hypersensitive person who is at the same time more timid 
than pugnacious not only needs more courage to achieve even ordinary aims, 
but will show his sensitiveness to fear not only in the necessity of more 
than ordinary courage but in the aggravations of the physiological reactions 
characteristic of fear These may manifest themselves in disturbances of 
the gastrointestinal tract or of the heart’s action, by sweating or by blushing 
and blanching, or m short, by undue disturbance of any or all of the func- 
tions under the dominion of the sympathetic system 

Obviously the effect of variation m this characteristic upon the indi- 
viduality as well as upon the technic of the person’s adaptation may well be 
striking The part that it plays m normal life, its functions as an asset, 
as well as its role m psychoneurotic maladaptation, its liability aspect, is one 
of the mam concerns of psychotherapeutic treatment 

To recapitulate briefly, the component parts of personality and their 
respective neurological levels are 

First, the level of vital reflex under the dominion of the medulla 
Second, the primal inherent forces called instinctive m which we follow 
very loughly McDougall’s classification — instincts which serve self and 
those which serve race and species, represented on the neurological level by 
the thalamic region of the brain 

Third, intelligence, that characteristic which modifies oi adapts the 
primal forces to a wider, more elastic and diversified use, represented neuro- 
logically by the fore-brain 

Fouith, the super-intelligent or ethical level, represented by the latest 
and most complex development of the fore-bram, particularly by the frontal 
lobes 

Finally, to complete the picture of individuality, we must include mood, 
temperamental-sensitivity, items which directly qualify the primal forces, as 
well as intelligence, by affecting the quality and intensity of their action 
These are the variables m the human equation which in their reaction 
to one another and through then organization as a whole constitute the 
bio-psychological entity, the individual, who m ways that are characteristic 
of the race, on the one hand, and of himself individually on the other, reacts 
to his environment and to which the environment reacts 

These four levels of biological development, which represent the evolu- 
tion of the adaptive processes of the animal kingdom, are repeated in the 
growth of each individual They must be studied in regular order and 
thoroughly understood by the patient before he can comprehend the various 
factors that have preceded his maladaptations 

At birth this machine is imperfectly developed and immature, and, there- 
fore, functions only in part The process of matuiation is determined and 
affected largely by the nature and character of the environmental influences, 

1 e the stresses and disciplines which surround the growing child On his 
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\va} tow aid matunU , the indnulual nia} undcigo ccitain cxpcncnccb, leal 
or imagined, which lend to coiidiiion oi inodif\ him to fix his reactions 
at definite chronological levels and often relegate mam of them to the 
unaware regions of consciousness It is In this piocess that the useful 
experiences of the mdiMdual become stoied awa\ and made automatic, thus 
relieving the intelligence of the nccessit) tor lepcatedl} thinking out solu- 
tions for the main new situations that aiise m his daily life It also frees 
the intelligence and makes it a^allal)le for use m new experiences and for 
making adjustments on the puiposnc plane, but it is also dm mg this pioccss 
that iininaUire emotional \ allies ma> he gnen, moic or less pcimancnlh, to 
reactions, which leappeai m adult life as though thcN icpiescnted picscnt 
experiences FrequentK these expeiicnccs icprescnt conflicts between the 
larious reaction-levels of the peisonahU and fiunish the basis foi the 
origins of the psjchoncuroses Recent emironmental situations may rc- 
actnaie those old emotional ^alues thiough association and thus contiibutc 
to the causes of the maladaptice reactions Thus it becomes necessar) that 
the indic idual should possess insight into these motnations and the deiclop- 
ment of this insight is an important factoi in an eflcctnc therapeutic effort 
At birth the normal infant is equipped with a potential capacit} for the 
development of all four of these le\els of adaptation ActualK he is largch 
a mass of reflex reactions, main associalional tracts are not t et myelini/ied 
and he remains in this condition for a lelatnely long period aftei his birth 
He IS the most dependent creatine on earth He cannot express his needs 
or Ins desires in the language of his emironmcnt He cannot moie tow'ard 
the sources of his food supph He would die of staiyation and exposure 
ivereitnot for the assistance giyen him m this first stage of Ins deyelopment 
He is non-logical because intelligence has not cet dec eloped He is non- 
woral, having no group consciousness, and he is completely egocentric and 
ss yet has no concept of “ I ” or “ You ” The secinity of food and pro- 
tection from the elements are his only needs and are supplied by those 
around him Later his psychological needs are fiiinished by the attention 
ove and approval of the individuals who constitute the paiental group 
ecause of his immatunt)' and inability to comply w'lth the law's and cus- 
toms of this group, the child lives m a world of criticism, admonition and 
'sciphne The first words usually spoken to an infant after the excite- 
^^at of his ariival has passed is the negative “No' No' Aliistn’t do that' 
^ter, these attitudes of constant coirection upon the part of the adults 
foae author calls them “Giants”) aie fieqiiently unconsciously mter- 
P^'cted as a withdrawal of parental love, or as a possible threat to this loie, 
they are balanced by' the opposite attitudes Because of his nature 
^ child cannot mature uniformly' and completely w'lthout this affection 
expressed m approval He therefoie attempts to modify' his ow'ii de- 
man s and conduct, so as to comply w'lth the arbitrary' demands of the 
iivironment in order to obtain it, in spite of his ow'ii w'ish to act in the 
pposite manner He senses, soonei or later, that cooperation w'lth these 
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external demands brings him the pleasure which the attitude of approval 
upon the pait of the parent excites within him Parental attitudes, then, 
become the first and most impoitant factor m conditioning the child’s early 
psychological existence 

As time goes on and the child grows older the instincts become more 
and more prominent and determine in an increasing degree the motivations 
of his conduct As the instinctive desires, needs and demands for gratifica- 
tion become strongei, the greater becomes the conflict between the child 
and his environment, and the more difficult becomes the solution of the 
problem of the socializing of his instinctive forces Eventually the child 
begins to comprehend the meaning of the contrary attitudes of the parents, 
but because of the power of the non-logical and non-moral instincts he is 
bound to have a certain degree of difficulty in complying with them We 
tend to forget that he is not just a small adult and expect altogether too 
much of him He is but an immature child and he does not yet possess the 
adaptive machine of an adult The result of unwise parental attitudes is 
1 epression The more severe the parental authority and the more sensitive 
the child, the moie numerous and deeper become the repiessions, or the more 
violent aie the rebellion and resentment against parental authority The 
more exaggerated and persistent the authority, the moi e the i epressions be- 
come charged with overdetermined emotional values 

Because of the rapidity with which each new experience comes to the 
child, and the necessity for learning quickly the difficult business of adapta- 
tion, there are many experiences which are tin ust into the realm of unaware- 
ness in an unfinished condition and partly oi wholly forgotten, although the 
emotional force attached to them may remain active The child mind can- 
not make accurate interpretations or determine correct values in many of 
these new experiences, and consequently these are stored up in his mind with 
fictitious values attached to them These overdetei mined and little under- 
stood emotional experiences may he m the unaware region of his conscious- 
ness for years in an unfinished and unresolved state and may thus continue 
to furnish the motives foi thoughts and conduct which are fiequently in- 
explicable to outsiders as well as to the individual himself 

There comes a time in the stages of development when an entirely new 
element makes its appearance in the growth of the personality Its arrival 
IS not as abrupt as this statement might imply for it makes its appearance 
gradually and, at first, in minor, simple manifestations It is the develop- 
ment of the ego or selfhood and occurs at the level of intelligence and at 
about the same time as the aggressive instincts become more prominent 
Self and the awareness of self undergo accentuation, but he also becomes 
aware of himself not only in terms of the drive of self-importance and self- 
expression but also as an individual striving for the ethical objectives m his 
relationship with others He begins to identify himself with his own kind 
and tries to act m the manner of an independent adult 

Soon the world of the child enlarges, and he finds himself more or less 
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on his own in contact with people both >oiing and old outside of his own 
immediate family gioup The child is at first confused by the apparent 
disagreement between his formerly unquestioned parental authority and the 
actual facts of life as he now observes them Here before his eyes is 
another child doing the \ery things prohibited by his own parents, and 
escaping the punishment which he had learned to expect What does he 
do^ He begins, with much trepidation, to use his newdy acquired ego and 
its correlatue intelligence He begins to experiment He begins to use 
his new aggression To his ama/ement he discovers that he also escapes 
the consequences predicted by his parents Thus he goes through a period 
of disillusionment and ree\ aluation He disco\ ers that certain laws set up 
b) the parents are not univei sally accepted and that certain parental attitudes 
and opinions are not necessanh correct He disco\ers that m fact they arc 
frequentl} met with ridicule, disrespect and complete rejection by his fellows 
As the result of these experiences, he modifies the ideals set before him bv 
his parents and builds up ideals and principles of his own As he slowly 
becomes wiser through experience, he builds his owm authoritv and forms 
his owm opinions He gradually learns to renounce the gratification of 
obedience to parental authority, and becomes less and less dependent upon it 
for his inner comfort and satisfaction But regardless of how old he be- 
comes and the degree of wusdom to which he attains or the extent of his 
sophistication he never becomes completely mature emotionally There is 
no such object m nature as an adult wdio is completely mature emotionally 
The effects of many forgotten admonitions and criticisms in childhood, of 
prohibited acts, phantasies and thoughts of the immature period may still 
be present in the unaw'are consciousness of the adult, influencing thought 
and conduct and consequently affecting the habit patterns of character 
These conditioning influences of childhood are perhaps the only important 
environmental factors, for the specific wmy in which the individual reacts 
to them is due primarily to his particular constitutional make-up, wdiether 
he meets criticism and discipline with open and successful rebellion or re- 
tires to his corner whipped and assumes the role of the overgood child or 
becomes a nervous, irritable, frightened person depends first upon the degree 
of sensitiveness with which he was born and his inherent instinctive make- 
up, and only lastly upon the stimuli arising from the environment 

Therefore the physician cannot be content in unearthing ancient con- 
flicts between conscience and instinct but must discover and help his patient 
to understand what inherent qualities of his own personality caused him to 
react to these common difficulties in such a way as to contribute to the 
ormation of a psychoneurosis 

We have said that the treatment of the psychoneuroses consists of three 
major efforts 

1 To disclose to the patient the original causes of his hypersensitiveness, 
including those of a basic constitutional nature, if possible 
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2 To assist him in the development of insight into the origins, the 
natuie and the function of the maladaptive reactions 

3 To use this understanding of the fundamental qualities of his per- 
sonality as the foundation upon which to eiect a more efficient plan of living 
m the future 

Studying the patient according to the method suggested m this paper, 
and with the knowledge gained from physical examinations, laboratory 
studies and careful survey of the patient’s heredity, etc , we are frequentlv 
able to find and disclose to the patient his inherent hypersensitiveness and 
the specific nature that it has acquired This fulfills item one of the psy- 
chotherapeutic progiam 

In taking the patient through his own growmg-up processes by helping 
him to give the fullest possible histoiy including an account of pai ental, social, 
educational, religious and other influences, supplemented if need be by con- 
trolled association, we endeavoi to find the sources of his difficulties in adap- 
tation, including such ovei loaded emotional values as may be associated there- 
with This should result in the giadual development of insight into the ori- 
gins of his troubles As he gams perception he becomes aware of the real 
nature of his illness, and finally is able to realize that his nervous condition is 
functioning as a means of defense or escape Ultimately he becomes aware 
of the fact that his illness is the result of his own hypersensitive reactions 
to the circumstances of the environment rather than that the environmental 
situations are moie powerful than his personality and his ability to handle 
and solve them This completes the second state of reeducation 

Finally, the third effort m the reeducational process is begun In this 
stage the patient uses the knowledge he has gamed of the elements which 
constitute his pei sonahty He has already developed an intimate knowledge 
of those elements of his personality which have been responsible for causing 
his neurosis With the help of the patient and by thinking with him in 
place of thinking /cn him more practical concepts of life are built up and 
better planes for a balanced life can be formulated 

When the period of intensive reeducation has been completed and there 
has been some incidental but important practice m the daily application of 
the principles taught, the patient is discharged and returned to his own 
environment for a trial trip Following his discharge, close contact is 
maintained in order that his progress may be supervised, which is ac- 
complished by one or more return visits of brief duration for review and 
advice 
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Virchow spoke of a physiologic ]eiikoc)dosis of pregnancy and by the 
weight of his authoiity the assumption was given validity, repeated in text- 
books, but as fai as can be found out, never very seriously iinestigated 
De Lee ^ elaboiates the idea by stating that duiing pregnancy, from the first 
few months, there is a decrease of the red blood cells and an increase of the 
white blood cells, the latter out of proportion to the former yet seldom 
exceeding 15,000, that the younger forms increase so that the blood of 
pregnancy resembles that in an acute infectious disease, and further that 
the changes are more marked in pnmiparae Williams ' mentions a leuko- 
cytosis during labor Cragin ^ gives some average counts during preg- 
nancy 10,600, duiing laboi 12,800, the third and tenth days post partum 
11,700 and 10,300 Polak ^ sa}s that extreme changes are not seen, but 
that the number of white cells is inci eased and especially so in the latei 
weeks of pregnancy Jellett and Madill ® repeat what appears in other texts , 
namel}, that there is an increase in the white blood count toward the end 
of pregnancy Bland ® is a little more specific in that he sets an upper limit 
at 20,000, and declares that there is invariably an increase Both of these 
latter authorities mention that the increase is largely polymorphonucleai and 
more likely to be marked in pnmiparae Pmey and Wyard ‘ and Pmey ® 
specify a neutrophilic shift to the left, usually without any evidence of infec- 
tion, and particularly definite in the later months They assume it to be a 
physiologic condition Inasmuch as there have seldom been actual figures 
given to substantiate these often repeated statements, we determined to 
establish, if possible, a basis for proof or disproof 

We have gathered together 977 white blood counts from 134 presum- 
ably normal pregnancies, 169 pregnancies were studied, but only those 
cases m which fi\e or more counts were obtained were finally tabulated 
Practically all of these women had, either during the period of prenatal ob- 
servation, post partum, or at some other time contiguous to the pregnancy, a 
physical examination They were all considered to be normal women 
There were no abnormal conditions during the prenatal period of observa- 
tion that we thought could in any way affect the leukocytic level The only 
infections found were upper respiratory infections in four, Trichomona’ 
vaginitis in four, acute enteritis in one, cervicitis in three, pyelitis in three 
Only in the latter might there have been some effect on the white blood 


* Received for publication September 21, 1935 

ti ot Medicine, Obstetrics and Gjnecology, and the Laboratory of 

the Nicollet Clinic, Minneapolis, Minnesota j 

t With the technical assistance of Helen Paine Brumfield, B A 
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Table I 

Leukocyte Counts m Pregnancies during Which Pyelitis Occurred 


Mo 

Primip 

1 

Primip 2 

Pnmip 3 

WB C 

Urine 

WB C 

Urine 

WB C 

Urine 

II 

12,550 

pus 





III 

15,000 

1 ( 

9,500 

clear 



IV 

9,900 

clear 





V 

13,550 

pus 

12,050 

pus 

11,300 

clear 

VI 

14,100 

( 1 

12,300 

( < 

14,000 

44 






14,850 

44 

VII 

10,100 




11,850 

pus 

VIII 

10,400 

< < 

12,600 

i 1 

12,750 

44 






10,100 

4 4 

IX 

8,900 

< ( 

11,950 

4 4 

12,000 

clear 


9,250 

i ( 

11,950 

4 4 

10,350 



10,650 

< ( 

8,200 

4 4 

12,450 



count (table 1) It will be seen by comparison with the other tables that 
the increases in these cases are not greater than those often seen in women 
entirely free of infection (table 2, case 2, for instance) 

There were 92 pnmiparae There did not seem to be any consistent 
difference between the level of blood count in these cases compared with 
that found m multiparae (table 2) A few instances m which the same 


Table II 

Leukocyte Counts in Pregnancy, Comparing Pnmiparae, Multiparae and Non-Pregnant 


Mo 

Pnmip 

1 

Multip 

2 

Pnmip 

3 

Pnmip 

4 

Multip 

5 

Pnmip 

6 

Pnmip 

7 

Pnmip 

8 

Multip 

1 9 


Other W B C 




1 R 

6,700 

10,000 




not pn 

5gnant 

6,800 

mi 

8,600 






II 



7,750 


16,050 

9,050 



7,450 


III 

7,600 

10,850 

6,350 

14,500 


8,150 





IV 

10,250 

13,200 




8,250 


■U M il 



V 

10,350 


9,350 

19,400 

iuQ&il 


7,800 

K • t fl 

10,950 

fc/} 









■fi 1 ; i1 


c 

VI 

7,050 

15,650 

7,850 

17,600 


11,850 


■11 i S ll 


0) 

VII 

7,950 

12,750 

8,450 

20,650 

12,750 

12,100 

6,150 

9,200 

13,900 




13,800 


18,500 




10,250 

9,500 


VIII 

8,650 

12i800 

6,250 

16,100 

11,800 

12,150 

7,700 

9,000 

11,750 

' d 


7,650 

13,800 

8,600 


11,150 




9,100 

•4-> 


9,000 









e 

IX 

10450 

19,400 

9,950 

15,800 

8,150 

9,950 

7,300 

10,000 

7,950 

u 

V 


8,500 

15,750 

8,650 

17,950 



6,800 


10,800 

•4-> 

c 


8,350 

15,000 

8,900 

18,450 



7,800 





8,050 

16,250 

8,250 











7,450 











7,750 











8,300* 









* Two days before delivery 

t Acute upper respiratory infection 

J One year later — in hospital for gall-bladder operation 
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Table III 


Leukocyte Counts in More Than One Pregnancy in the Same Patients 



Case 1 

Case 2 

Case 3 

Case 4 

Mo 1 

St Preg 

2nd Preg 

2nd Preg 3rd Preg 

1st Preg 2nd Preg 

1st Preg 

2nd Preg 

11 




12,350 





III 

10,150 





9,200 



IV 

11,650 

10,400 


7,100 

6,550 


8,900 

9,750 

V 

6,900 

13,100 

7,800 



5,900 

7,650 

7,900 

VI 

7,900 

8,850 


9,400 

6,250 



10,150 

VII 

9,850 

10,250 


8,500 

5,750 

8,050 

9,900 






8,000 



9,900 


VIII 

9,400 

8,750 


9,900 


5,900 


8,050 



8,100 


10,150 




8,500 

IX 

8,950 

13,050 

10,350 

8,150 

5,900 

8,150 


6,450 


7,250 


6,800 

8,600 


8,550 




8,200 


6 700 

8,300 








6 yrs 

auo not prepc 

7,900 







4 ^rs 

ago not preg 

7,800 





woman was observed through two pregnancies, are tabulated (table 3) 
In a few isolated cases we found in the record white blood counts done when 
the patient was not pregnant In some these differed, in others the preg- 
nancy count corresponded very well with the interval count (tables 2 and 3) 
All of these counts weie done b} one technician (H B ), and most of 


20,000 


19000 


IB 000 


17,000 


16,000 

> 15,000 

o 

o 

3 14,000 

ju 

•g 13,000 

o 12,000 
-Q 
6 

H 11,000 

£ 10,000 
i2 

9,000 


8000 


7 000 
6..0I 


5 
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them were taken m the afternoon, usually later than two hours after the noon 
meal A few counts were taken m the morning, usually about three or foui 
hours aftei a meal No attempt was made to control any factoi which 
might affect the count, such as exercise, anemia, etc All of the patients 
wei e ambulatory office patients 

We have chosen to chart tlie median curve, since the counts aie not evenly 
distributed throughout the whole period of gestation, nor for any given 
month, and such a cuive moie clearly indicates the center value The 
median is the middle case, so that 50 per cent of all counts are above and 50 
per cent below We have also charted the percentile lines, establishing the 
four quartile zones of variation Lacking values of noimal foi non-preg- 
nant women, we have assumed 10,000 to be the probable upper limit of nor- 
mal, since counts higher than this are commonly considered pathological by 
most clinicians (chart 1) 

There were in geneial three types of curves seen in a study of individual 
cases one a curve that appioximated the median one charted (table 2, cases 
1, 5, and 6) , another which remained thioughout on a high level (table 2, 
cases 2, 4, and 8) , and a third which remained thioughout on a level well 
within normal limits (table 2, cases 3 and 7 ) It is apparent from the 
charted cuives of median and percentile values, and also in the individual 
cases cited, that there is no consistent rise m the ninth month, also that less 
than 50 per cent of the counts are below 10,000 The impression is that 
some women respond with a leukocytosis to piegnancy and others do not 

There was nothing unusual in the cell moiphology of those cases show- 
ing an elevation of the white count The elevation seemed to be pre- 
dominantly of the neutiophilic cells 

Summary 

1 Nine hundred and seventy-seven leukocyte counts in 134 normal preg- 
nancies were obtained 

2 A count between 10,000 and 11,000 seems to be a median value foi 
pregnancy, irrespective of time in piegnancy 

3 Fifty per cent of the counts were between approximately 8,700 and 
12,500 thioughout the nine months of pregnancy 

4 Less than 50 pei cent of the counts were below a high noimal of 

10,000 

5 Seventy-five per cent of the counts were above 8,700 

6 Twenty-five per cent of the counts weie above 12,500 oi below 8,700 

7 There was no rise in the ninth month, except in a few individual cases 
which were not numerous enough to lift the curve 

8 Some patients remained consistently high throughout the nine 
months , others remained consistently low or normal 

9 There did not seem to be any significant difference between curves 
of counts in pnmiparae and multiparae 
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10 There may be a physiologic leukocytosis of piegnancy^ but it cer- 
tainly IS not invariable 

We are indebted to Dr Edith Bojd for her help in preparing chart 1 
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THE CONTINUOUS METHOD OF TREATMENT OF 

EARLY SYPHILIS *• 


By Joseph Earle Moore, M D , BalHmoie, Maryland 

Ir early syphilis is properly treated, late syphilis will almost, even if not 
quite, disappear That early syphilis is not being properly treated is obvious 
fiom the fact that late S3fphilis is not disappearing On the contrary, in 
every urban American community syphilis heads the list of repoi table com- 
municable diseases, and of the cases reported, more than half are late cases ^ 
The proper treatment of early syphilis is of importance from three stand- 
points that of the individual patient , that of the public health , and that of 
the public expense The individual patient requiies proper treatment in 
order to accomplish “ cure ” and to prevent the development of usually 
serious, often crippling and disabling, and sometimes fatal late lesions To 
utilize the two most serious of these, cardiovascular and neurosyphilis, as an 


The Approximate Chance of Development of Late Syphilis rhen Early 

Syphilis is 

UNTREATED 


CARDIOVASCULAR STWlILIS - 45% 


TREATED 

cardiovascular syphilis 

NEUROSYPHILIS 


Fig 1 

* Presented at the Detroit meeting of the American College of Physicians, March 3, 
^^^^From the Syphilis Division of the Medical Chnic, the Johns Hopkins Hospital 
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illustration figure 1 sho^\s the approximate incidence of each in patients un- 
treated or badly treated as compared with those given adequate early treat- 
ment Similar data are available for all the late sequelae of the infection = 
From the standpoint of the public health, tlie spread of syphilitic infec- 
tion may best be controlled by the elimination of the infectious patient 


RELATION OF ARSPHENAMiNE 
TREATMENT TO THE PREVENTION 
OF MUCOCUTANEOUS RELAPSE 


|_4 injections of 

ARSPHENAMINE + 

20 OR MORE OF 
HEAVY METALS 


5-9 INJECTIONS OF. 

ARSPHENAMINE + lg<^j 


RELAPSE 


20 OR MORE OF 
HEAVY METALS 


LESS THAN 20 
ARSPHENAMINE 
INJECTIONS 


MORE THAN 20 
ARSPHENAMINE 
INJECTIONS 






2% 


Arsphenamine is the PREVENTOR of 
mucocutaneous (infectious) relapse 


Fig 2 


Figure 2 * shows that ( 1 ) an arsphenamine is necessary to prevent infectious 
relapse— heavy metal alone does not suffice, (2) less than four injections of 
an arsphenamine permits relapse m the astonishingly high total of 45 per 
cent, an incidence probably even higher than would occur if no treatment 
were given (though data on this form of relapse m untreated syphilis are 
lacking) , (3) at least 20 injections of an arsphenamine are the absolute 

* All figures except figures 1 and 10 are based on the data of the Cooperatne Clinical 
Croup (the Syphilis Clinics of the Universities of Pennsylvania, Michigan, Western Re- 
serve, Johns Hopkins University, and the Majo Clinic) The papers on which these charts 
are based are listed m the bibliography as reference 3 

Figures 2, 7, 8, and 9 have been prepared bj the American Social Hygiene Asso- 
ciation and are here published for the first time uith permission These and 19 other 
similar figures illustrating the studies of the Cooperative Clinical Group on early and latent 
syphilis are available m pamphlet form (price 30 cents) from the American Social Hygiene 
Association, 50 West SOth Street, New York 
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minimum lequiied nearly to eliminate infectious relapse The practical 
abolition of infectious relapse is related not only to the total amount of 
treatment given, but also, as will be shoAvn, to its type It is important here 
to emphasize, howevei, that the public health aim of treatment, and the end 
sought in the individual patient, requiie a type and total amount of treatment 
not very diffei ent for the one than for the other 

The economic aspect of the proper tieatment of early syphilis is of funda- 
mental impoitance Hospital beds, both general and psychiatric, are filled 
with patients who must be ti eated and maintained at public expense, who are 
no longer a menace to the public health since they are no longer infectious, 
and whose piopect of “ cure ” oi even of symptomatic lelief is, as compared 
with eaily syphilis, negligible In Baltimoie, the annual expense of hos- 
pital care for such patients, foi the aAerage year (determined in 1933) is 
$100,000 ■* If this sum is expended in one city of not quite a million people, 
it IS a fan estimate that the hospitalization of bioLen down late syphilitics 
(whose illness is nearly irremediable) m the country at large costs approxi- 
mately $12,400,000 annually The amount of money expended by Health 
Depaitments and piivately endowed hospitals on the ambulatory care of 
patients with early syphilis, i e , at a time when “ cuie ” can be accomplished 
and the development of late sequelae requiring hospitalization prevented, 
cannot be so leadil} estimated but is probably nowhere nearly so large a sum 
It seems logical to conclude that the expenditure of money is being made in 
the wrong place, and that by inci easing gieatly the amount spent on the 
proper care of eaily syphilis, the ultimate cost of late syphilis could be greatly 
reduced 

If one grants that, by and large, early syphilis is not being properly 
treated, it is wise to enquire into the reasons foi this difficulty The fault 
seems to he in part with the biology of syphilitic infection, m part with the 
laity, and m part with physicians 

It IS now quite clear that in some patients, peihaps in many, who are in- 
fected with syphilis, the lesions of piimaiy and secondary syphilis are either 
wholly absent oi so trivial and tiansitoiy as not to attract the attention of 
even the most obseivant individual Infection has been, for all practical 
purposes, symptomless If a patient does not recognize symptoms serious 
enough to take him to the physician at all, obviously he cannot be ti eated 
Such patients foim an as yet unmeasuied reseivoir for the spread of infec- 
tion to others, and for the ultimate development of late syphilis The pli>- 
sician has only one defense against this biologic silence of syphilitic infection, 
namely the use of the loutine serologic test for syphilis on every possible 
occasion Case finding is as important in syphilis as it is in tuberculosis 

The fault which lies with the laity is ignoiance, and worse still, un- 
willingness to leain Many individuals, perhaps most, know little or noth- 
ing of syphilis — Its symptoms, its late complications, its prevalence Most 
pel sons know only that the disease is “veneieal” and usually contracted 
thiough sexual intercom se The sex taboo forms the bairier to the acqui- 
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sition of accurate knowledge There is a “ conspiracy of silence ” con- 
cerning syphilis The press, daily and periodical, and the radio, too often 
bar even the mere mention of the word, let alone informative discussion con- 
cerning It The public must be educated to know what syphilis is, and 
trained to consult a physician for its earliest sjmptoms as it has been simi- 
larly trained for tuberculosis and cancer The dangers of quack, drug store, 
or self treatment must be pointed out Until the patient knovs enough 
about his possible illness to consult a physician for it, the hope of getting 
him under early treatment is an idle one Until he knows something of the 
requirements of proper treatment, and the possible consequences of evading 
It, It IS useless to expect his cooperation in carrying it out 

The fault of the medical profession is threefold tliat it has not taken the 
lead in education of the laity, that it does not apply modern methods to earl} 
diagnosis, and that, though adequate treatment methods have been de- 
veloped, It does not apply them Further discussion of the educational 
aspects of the problem are beyond the scope of this paper It is essen- 
tial to point out, however, that the reasons for the failure to control the 
syphilis problem are not wdiolly due to the inadequac} of current modern 
treatment 

To concentrate now on the question of treatment, it is readily apparent 
that the failure of physicians as a group is due in small part to technical 
ineptitude, and in large part to the persistence of empiricism There are a 
few simple principles applicable to the treatment of early syphilis, all of 
which are backed by sound experimental and clinical e^ idence These are 

(1) Successful treatment depends on early diagnosis 

(2) The choice of drugs is limited to the arsemcals represented in the 
arsphenamine group, and to bismuth 

(3) Treatment should be continuous from start to finish, le, wuthout 
rest periods of any sort 

(4) Treatment must be prolonged to a minimum of (depending on the 
stage of infection) 12 to 18 months 

(5) Determination of “cure” requires life long post-treatment obser- 
vation 

The importance of early diagnosis is shown in figure 3 The patients 
on whom this chart is based were treated by several different methods and 
in varying amounts ^not with the best method and for the optimum time 
Even with this handicap seronegative primary syphilis is 72 per cent 
“ curable ” , whereas the prospect of “ cure ” drops b} 20 per cent wnth the 
few days or weeks delay necessary for the development of a positive sero- 
logic test or secondary lesions To increase the probability of early diag- 
nosis of seronegative primary syphilis, it is essential (1) to educate the 
la} man to consult a competent physician at once on the appearance of an} 
genital sore, (2) to educate the physician to use the dark field microscope or 
to refer his patient to some one wdio can 

The choice of drugs is limited to the arsemcals represented in the arsphen- 
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amine series, and to bismuth This point should not lequire elaboiation 
No other aisemcal drug is known which is of comparable value to the 
arsphenammes in eaily syphilis, though one still sees patients treated with 


EEROHEGATIVE PRIMARY SYPHILIS - 72^ 


SEROPOSITIVE primary SYPHILIS - Sif, 


EARLY SECONDARY SYPHILIS - SO? 


THE "CORABILITY" OF VARIOUS STAGES OF EAPLY SYPHILIS 

(Based on patients under treatment or observation for 2 years or 
longer, but without relation to amount and type of treatment administered) 


Fig 3 

pentavalent arsenicals (useful only in neurosyphihs), with sodium caco- 
dylate, or with bizarre and untried arsenicals boosted by phai maceutical 
houses Among the arsphenammes, only arsphenamine itself (606), neo- 
arsphenamine (914), silver ai sphenamine, and mapharsen (arsenoxide) aie 
worthy of serious mention , and in spite of the 25 years of study devoted to 
the subject, a serious compaiison as to the relative merits of these four is 
available only for arsphenamine and neoarsphenamine (mapharsen has been 
too recently introduced for comparative data to be evaluated) As between 
606 and 914, howevei, the advantage is definitely with arsphenamine 
Figure 4 shows that the prospects of “cure ” aie 16 per cent greater, and 
the prospects of clinical relapse 5 per cent less with arsphenamine than with 
neoarsphenamine This variation seems to be too slight to peisuade the 
average physician to use the technically difficult arsphenamine in place of the 
technically easy neoarsphenamine Fortunately, however, it is probably true 
that arsphenamine results can be approximated with neoarsphenamine if 
larger doses and longer courses of the latter are given to compensate for its 
therapeutic inferiority As a matter of fact, it is piobable that satisfactory 
results may be obtained with any of the four arsphenammes mentioned, if 
they are given in adequate dosage by the continuous system and for a long 
enough time 



TREATMENT OF EARLY SYPHILIS 


35 


As between bismuth and mercury, the advantage is definitely with bis- 
muth, as IS shown in figure 5 Where arsphenamine plus bismuth is given 
serologic reversal is 12 per cent moie frequent, and infectious relapse 6 pei 



Fig 4 


cent less frequent, than if the same amount of arsphenamine plus meicury 
IS used The bismuth preparation employed should not be, for reasons be- 
yond the scope of this paper, water soluble , but should be liposoluble or an 
insoluble salt suspended in oil 

Treatment should be continuous The reasoning winch led to the adop- 
tion of this method of treatment is biiefly as follows, and is based on the 
interplay of the biology of syphilitic infection, the mechanism of drug action, 
and the phenomenon of drug resistance ^ 

Early syphilis may occasionally be “ cured ” by one or a few injections 
of an arsphenamine, with or without associated heavy metal In the ma- 
jority of patients, however, biologic “ cure ” does not result from a small 
amount of treatment Treatment, whether adequate or inadequate, inter- 
rupts the development of resistance (or immunity) to the virus, and may 
actually depress it, by preienting the normal sequence of events in an un- 
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ti eated patient, i e , gi adually developing insusceptibility to reinfection, 
spontaneous healing of secondary lesions, spontaneous destruction of trepo- 
nemes, and latency If treatment is inadequate (oi intermittent), and the 
patient is left, at the beginning of the fiist rest period, with living treponemes 
in his tissues, he must elaboiate his immune reactions afresh against these 
remaining oiganisms Depending on the location of the surviving organ- 


BISJJUTH VERSUS MERCOHY IM ZARLT STPHILIS 



ArsphenaiDlne Arsphenanlne 
bismuth mercury 


B Based on infectious 
relapse 



Arspheoamine Arsphenamine 
bismuth mercury 


Fig S 


isms and the interval between treatment courses, he may not develop obvious 
clinical or serologic evidence of relapse, though some degree of biologic 
relapse may be expected unless the amount of treatment before the rest period 
has been adequate to destroy every treponeme 

If treatment is purposely intermittent, combining an arsphenamine and a 
heavy metal in a single course, rest periods are obligatory because ( 1 ) the 
patient’s tolerance to toxic diugs must not be exceeded, (2) expeiimental 
and clinical evidence indicates that sometimes, if not always, the organisms 
acquire a tolerance for the drugs employed, and become drug resistant 
Under these circumstances, the obligatory rest peiiod, leaving the patient 
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Without the piotection either of chemotherapeutic treatment or of his own 
defense mechanism, paves the way foi relapse 

W ith continuous treatment, on the contrary, courses of an arsphenamine 
may be given m alternation with couises of a heavy metal, without rest 
periods of any soit Undei these circumstances, the patient’s tolerance for 


TREATMENT METHODS 


CONTINUOUS TREATMENT 

'.iBi 


Continuous alternating or over- 

lapping courses of arsphenamine OR 

and bismuth or mercury — — — — 


sArs eArs 

sBi . ' sBi 


1 INTERMITTANT TREATMENT 

With an arsphenamine or heavy 
metal interrupted by rest intervals 
of a month or more 


IRREGULAR TREATMENT 

With an arsphenamine or heavy 
metal or botn entirely irregular 
No system followed 


INTENSIVE TREATMENT 

With an arsphenamine or heavy 
metals or botn a to a arsphenamine 
iiyections in 3-8 days alternating 
with heavy metals course ofa-e 
weeks with purposeful rest periods 


.rest 


.rest , 


Ars Bi rest Ars-rBi 


6Ars 
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loBi 


.rest 


-rest , 


_§!_rcst Ars Ars Ars<Bi 



rest 



Fig 6 


toxic drugs need not be exceeded, the phenomenon of drug resistant strains 
of organisms need not be feared (since drug resistance is usually drug 
specific) , and most important of all, the patient’s own defense mechanism is 
constantly augmented or replaced by the continuous effect of treponemicidal, 
treponemistatic, or resistance-buildmg drugs 

The test of this reasoning is, of course, the results obtainable in human 
beings by the use of the method Moore and Kemp,® in 1926, presented 
data showing the superior results of continuous over intermittent treatment , 
and their findings have been confirmed on a much larger scale by the Co- 
operative Clinical Group and by the League of Nations enquiry into syphi- 
litic treatment From all points of view studied, both major and minor, 
the tieatment of early syphilis is more successful with the continuous than 
with any other method Here it is necessary only to discuss briefly three 
of the most important points ( 1 ) the ultimate clinical outcome, i e , the 
probability of cure , (2) the incidence of clinical relapse, and (3) 
serologic reversal 
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The Cooperative Clinical Group studied the results of four methods of 
treatment, diagrammed and explained in figure 6 The continuous method 
accounts for 14 per cent more “ cures ” in all types of early syphilis and for 



Fig 7 


8 per cent less relapses, than its nearest competitor, intermittent treatment 
Interestingly enough, the intensive (Pollitzer) system gave the poorest 
results of all, even worse than those of the most haphazard and irregular 


COMPARISON OF EFFECTIVENESS 
OF TREATMENT METHODS IN SECURING 
WASSERMANN REVERSALS IN ONE YEAR 

(Irealment with arsphenamine and heavy metals) 


CONTINUOUS TREATMENT 


INTERMITTANT TREATMEfTTl 37% 


IRREGULAR TREATMENT ^ 5% 


182 %! 



Fig 8 
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tieatment (figure 7), a point of considerable interest in view of the revival 
of a modification of this idea by Chargin and his associates 

The difference between the various treatment schemes in bringing about 
serologic reversal within a given period of time is even more striking In 
figure 8 It IS shown that serologic negativity was achieved within a year in 
82 per cent of those treated continuously, m less than half as many when 
treatment was intermittent, and in only 5 pei cent of those treated irregu- 
larly The converse of this chart is the obvious fact that m early syphilis, 
a faulty treatment method may actually be responsible for that feature of 


RELATION OF BLOOD WASSERMANN 
FASTNESS TO SPINAL FLUID 
ABNORMALITIES IN EARLY SYPHILIS 

tWassermam irreversible 6 months or morel 


WASSERMANN FAST 

NEGATIVE SPINAlI i co/ 

FLUID 


POSITIVE SPINAL 
FLUID 


The failure of the blood Wassermann in j 
early syfihilis to respond in the first six months! 
ot treatment is an intimation of the presence 
of asymptomatx neurosyphilis 


Fig 9 

syphilotherapy which most distuibs the aveiage physician, namely, Wasser- 
mann fastness 

More serious still, intermittent or irregular treatment causes an increased 
incidence of serologic evidence of invasion of the nervous system, i e , 
asymptomatic neurosyphilis Fortunately for the patient, though not gen- 
erally appreciated by the therapist, there is a close relationship between the 
incidence of these two factors, asymptomatic neurosyphilis and Wassermann 
fastness (figure 9) If in early syphilis (not true of late syphilis) the blood 
serologic test lemains persistently positive for six months or longer, the 
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cerebrospinal fluid is neaily thiee times as likely to show evidence of neuraxis 
invasion as when serologic reveisal has occuired A persistently positive 
blood test in treated eaily syphilis ui gently demands routine spinal fluid 
study If asymptomatic neurosyphihs is present, intensification oi modi- 
fication of the loutine tieatment scheme is required 

Treatment must be prolonged to a minimum (depending on the stage of 
infection) of 12 to 18 months While it is true that some patients are 
“ cured ” with much less tieatment than this, theie is no way m which such 
fortunate individuals may be recognized befoie oi dm mg treatment It 
IS essential, theiefore, to give all patients enough treatment to “cure” the 
most resistant member of the group, even though this amount is more than 
some may need The minimum duration of treatment has been arrived at 
on the basis of prolonged experience under rigid serologic and clinical con- 
trol The essential data justifying the standard named are presented in 
figure 10, which shows the approximate probability of “ cuie ” with varying 


The Resxilta In Early Syphilis aa Affected by the Duration of Treatcent 
( Voore and Kemp ) 
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21 er mere desea arsphenaMlne 4- heavy metal - 79^ 


Fig 10 

amounts of treatment It must be lemembered that these data are applicable 
only to patients with uncomplicated early syphilis, in whom the course of 
the disease and of treatment has been uneventful Patients with clinical 
oi serologic relapse, with treatment resistance, with grave treatment reac- 
tions which interfeie with subsequent intensive treatment, and with asympto- 
matic neurosyphihs, are not included For such persons, treatment is a 
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highly individualized procedure, usually demanding expert consultative 
advice 

The optimum duration of treatment is slightly shortei if the diagnosis 
IS made and tieatment started during the seronegative primary stage, when, 
given a cooperative patient and no complications, “ cure ” is nearly certain 
Avith 12 months of continuous treatment With seropositive piimary and 
early secondary syphilis, 18 months of treatment are required to produce 
results which are not quite so certain 

The duration of treatment may be measured if desired, though preferably 
only by the expert, by serologic standards On this basis, the criterion set 
by Keidel 20 years ago still holds good, namely, one full year of continuous 
treatment after serologic tests of blood and cerebrospinal fluid have become 
and have remained completely negative Since the use of such a standard 
demands frequent repetition of serologic tests, thereby adding to the cost of 
treatment, and since difficulties of interpretation of such serial serologic test- 
ing confront both the inexperienced physician and his anxious patient, it is 
probably better for the average practitioner to discard the serologic method 
of treatment control and to rely on the arbitrary standard already mentioned 
These standards, i e , 12 months of continuous treatment for seronegative 
primary syphilis and 18 months of continuous treatment for seropositive 
primary or early secondary syphilis, are m fact based upon the correlation of 
clinical and serologic standards in thousands of patients treated under expert 
control 

Determination of “ cure ” requires lifelong post-treatment observation 
There is no other criterion of “ cure ” in human beings Until quite recent 
years it was the custom even for the expert to dismiss his well treated 
patient as “ cuied” within 1 to 3 years after the completion of treatment, 
and this brief observation period is still the custom of the less experienced 
physician Brief thought as to the extreme chromcity of syphilis in un- 
treated, or if treated in uncured, patients shows the advisability of prolonged 
follow-up Fifteen to 20 years after infection usually elapse before the 
development of obvious signs of the two important late sequelae, cardio- 
vascular and neurosyphihs To protect one’s treated patient against such 
disasters, a year or two of casual post-treatment observation is not enough , 
the patient must be followed for a life time The treated s}philitic patient 
IS the ideal subject for the periodic health examination 

Summary 

Though the adequate treatment of early syphilis is of importance from 
the standpoints of the individual patient, of the public health, and of the 
public expense, and though proved adequate treatment methods are available, 
they are not being generally applied 

The reason for this failure lies in part in the biology of syphilitic in- 
fection, 1 e , m the fact that it is sometimes, perhaps often, symptomless in 
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the early stages , in part m lack of knowledge of the laity of the prevalence, 
chaiacteristics, and public and individual importance of syphilitic infection, 
in part in the failure of the medical profession to employ adequate methods 
of early diagnosis and treatment Remedies for these three faults are 
briefly suggested 

The modern treatment of early syphilis is based on five fundamental 
principles, as follows 

( 1 ) Early diagnosis 

(2) The use of drugs of proved worth 

(3) The use of a continuous treatment system, without rest periods 

(4) The use of treatment prolonged to an arbitrary minimum of 12 to 
18 months 

(5) Deteimmation of “cuie” bj lifelong post-treatment obseivation 
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GLANDERS ‘ 


By Ralph W Mlndelson, MD, FACS, FACP, 

Albnquei qttc, New Mexico 

Glanders, although an uncommon disease in man, is so frequently mis- 
diagnosed, so pernicious in its manifestations and of such great importance 
as a public health problem when it does occur that it merits more attention 
than It has so far received There are but few states that provide, in tlieir 
public health laws, for the protection of their residents against this disease 
Since the advent of the motor car, glanders m man has materially decreased, 
but in rural districts and especially in the southwestern states many cases 
probably go undiagnosed and constitute a genuine danger to the public 
health 

Strictly speaking the teim glanders should be limited to the infection of 
the nasal mucous membrane and the internal organs, while the term farcy 
designates the skin and lymphatic manifestations of the same disease In 
general terms glanders may be defined as a specific infectious disease due to 
the Bacillus mallei , not uncommon in the horse, mule and ass and contracted 
by man through immediate contact with an infected animal 

Glanders may be either acute or chronic The acute type is very fre- 
quently devastating m the rapidity of its evolution and often takes the form 
of a septic pneumonia secondary to a primary nasal mucous membrane in- 
fection It IS often mistaken foi general sepsis, the nature of the primary 
lesion passing unrecognized The acute cases are usually fatal and from a 
public health point of view not as important as the chronic type 

Chronic glanders presents no characteristic symptomatology The es- 
sential lesion IS an infectious granuloma that breaks down, as a rule, rather 
rapidly with the formation of slow healing ulcers m the skin and mucous 
membranes and deep seated abscesses m internal organs, muscles and other 
parts of the body Bone infections have been noted In cases where the 
virulence of the infecting organism is low, there is considerable epithelioid 
cell formation and also giant cell production This type of lesion is not 
unlike a tubercle These patients present symptoms of a chronic septic 
character with intervals of remission that may be short or long A very 
few recover, the majority succumb to an acute exacerbation usually with 
acute pulmonary manifestations 

The two cases I have to report are of the chronic insidious type with no 
initial acute manifestations The first case was under observation but a 
short time, while the second one has been obser\ ed for over five years 

*Recened for publication June 1, 1935 
~ Acttuobacdhis mallet 
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Case Reports 

Case 1 A white female, aged 36 Her previous history is irrelevant except 
that she was reared on a farm and that she came into intimate contact with two 
hoises that died of an unknown disease 18 months previous to her present examina- 
tion Shortly after the death of the above mentioned horses she first noticed a slight 
nasal discharge followed shortly by the formation of an ulcerated patch on the tip of 
the nose The nasal discharge giadually increased and became mucopurulent, while 
the skin lesions advanced until the entire upper hp and nose presented an ulcerated, 
discharging mass She consulted a number of physicians and the diagnosis varied 
from syphilis and tuberculosis to epithelioma At no time did she suffer from maiked 
constitutional symptoms At the time of examination the patient was well nourisiied 
and the physical examination revealed no abnormalities except as portrayed in figure 1 



Fig 1 The glanders lesions of the nose and hp in case 1 


The temperature, blood count and urine examination were all normal The blood 
Wassermann was negative Tests for the tubercle bacillus were negative and tissue 
examination revealed no malignancy (Figure 2 ) There were no laryngeal symp- 
toms The skin lesions were covered with a thick, yellowish crust which after re- 
moval revealed many small ulcerations on a surface of granulating tissue Smears 
from the discharge from the nose and from the skin ulcerations revealed a mixed 
infection with many gram-negative, slightly curved rods This organism proved to 
be Bacillus mallei, and the patient’s blood agglutinated a known organism in dilutions 
up to 1-160 Treatment with an autogenous vaccine, together with such local treat- 
ment as was indicated, was instituted, but the patient refused to remain under my care 
and the eventual outcome in this case is not known 
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Case 2 A Mexican youth, aged 15, presented himself for treatment because of 
the loss of sight in one eye, a severe infection in the other eye, a mucopurulent dis- 
charge from the nose and extensive ulceration of the nose and upper hp as shown in 
figure 3 

His previous history was irrelevant except that he had come into intimate con- 
tact with a horse that had died from some unknown disease shortly before he became 
ill The patient stated that the disease manifested itself first by a redness and dis- 
charge from the lower hd of the left eye One and one-half years later this was 
followed by a discharge from the nose and ulcerations of the tip of the nose that 
gradually spread to the upper hp He next noticed some slight hoarseness and dif- 
ficulty in swallowing About six months previous to his present examination (July 
1929), his right eye became infected At no time did he suffer any constitutional 



Fig 2 Section from case 1, showing granulomas made up of masses of epithelioid 
cells with central necrosis There is abundant leukocjtic infiltration No giant cells are 
to be seen m this section 


symptoms On physical examination he presented an emaciated body, considerable 
enlargement of all of the glands in the neck, a normal blood count, a negative Was- 
seimann and a normal urine examination The right eye showed considerable corneal 
ulceration with a high degree of conjunctival inflammation The left eye presented 
old corneal ulcers, moderate conjunctival inflammation and considerable muco- 
purulent discharge There were no ulcers in the oral cavity, the membranes were 
injected and there was a well marked nasopharyngeal discharge The external nasal 
passages were blocked with encrusted, yellowish deposit (Figure 3 ) The skin 
lesions were co\ered with a thick, encrusted mass of discharge that involved the 
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mucous membrane of tlie upper lip to the gum line Removal of the crusts revealed 
an ulcerating, granulomatous tissue from which was obtained a mixed infection with 
many gram-negative, slightly curved rods that proved to be Bactllus mallei This 
patient’s blood agglutinated a known culture in a dilution of 1-160 Treatment of tins 
case consisted of various local treatments and autogenous vaccine The condition of 



Fig 5 Case 2, three years after vaccine treatment 


the patient six months after treatment is well defined in the illustration (figure 4) 
After this period of treatment the patient left my service and I did not see him for a 
period of about two ye^s when he returned and his condition at that time is well 

fbTlXihl T' ^ ^ '"^^"time a large ulceration on 

the left elbow from which B mallei can be recovered 


Comment 

The diagnosis in these cases is of course suggested by the history, tlie 
characteristic nasal discharge and the ulcerations Differential diagnosis 
must take into consideration epithelioma, syphilis and tuberculosis In the 
ropics one must a so consider the possibilities of a framboesial infection 
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These diseases are not difficult to eliminate Agglutination tests are of 
primary importance in confiiming the diagnosis, and one may either ag- 
glutinate the patient’s sei um against a known organism or, having isolated 
the specific organism from the patient’s lesions, agglutinate it against a 
known serum 

Regarding the treatment one must not be too optimistic Apparent cure 
IS often followed by relapse and not mf i equently a case will subside without 
the benefit of medication Watson of Canada repoits good results with the 
use of hyperimmune seium, but this is difficult to obtain Autogenous vac- 
cine with indicated local treatment has been my choice, and m view of the 
tendency to relapse in spite of apparent cure it is advisable to keep these pa- 
tients under observation for many years They are at all times a danger to 
the public health during the active stages of the disease and should be undei 
strict quarantine While enjoying peiiods of inactivity they should report 
at frequent intervals for observation 



THE LOCALIZATION OF SUPRATENTORIAL TUMORS 
OF THE BRAIN BY OLFACTORY TESTS ' 

By Charles A Elsberg, M D , Nezv Yoik, N Y 

In a series of papers published in the Bulletin of the Neurological Insti- 
tute of New Yoik (1935, 1936) new quantitative proceduies for the ex- 
amination of the olfactory sense were desciibed One of the procedures 
was called blast injection of odois and consists of the injection of measured 
volumes of odor into one oi both nasal passages during shoit periods of 
voluntary cessation of breathing In this procedure the pressure under 
which the blast of odor is released into the nose takes the place of the force 
of the ordinary inspiratory movement 

The smallest number of cubic centimeters of an odor that can normally 
be identified by the blast injection test was called the M I O (minimum 
identifiable odor) of the odorous substance The M I O of any one sub- 
stance was found to have about the same value m all normal individuals 
A second method was called stream injection of odois In this pro- 
cedure a continuous stream of odor is injected into one or both nasal pas- 
sages for a period during which the individual who is being examined 
breathes through the mouth The stream injection of odors was used to 
produce olfactory fatigue and to study the trigeminal effects of odors 
Here again it was found that the duration of olfactory fatigue for any odor 
produced by stimulation of the olfactory receptors was about the same in all 
normal individuals The effects of blast injection and stream injection of a 
variety of odors were investigated in a large series of healthy individuals, and 
information was gamed regarding the nature of the olfactory stimulus, the 
relative importance of pressure and volume of the olfactory stimulus for the 
olfactorjr impulse, the physiological aspects of monorhinal, birhinal and 
bisynchronorhinal smell, and the nature of and organic basis for olfactory 
fatigue 

Finally two odorous substances — coffee and citral — were selected for 
clinical tests of the sense of smell These two substances were chosen be- 
cause their odors are familiar, and because the odor of one of them — coffee 
— IS a pure olfactory stimulant, while that of citral affects both the olfactory 
and the trigeminal nerves Several years were spent m the study of the 
sense of smell in noimal individuals Finally, in order to learn whether the 
methods were of value for the localization of tumors of the brain, the tests 
were used in patients in whom an intracranial neoplasm was suspected 

Up to the present time, we have examined 118 patients m whom an intra- 
cranial growth w^as suspected or considered a possibility In 52 of the cases, 

* Read bj im^ta,twn at the meeting of tlie American College of Physicians, Detroit, 
Michigan, March 2, 1936 
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the Situation of a neoplasm was verified by operation, autopsy or by pneu- 
mography 1 hese 52 cases form the basis for this report 

In order that the reader can appreciate the results and the significance 
° It j necessary to give a short description of the procedures 

called injection and sheam injection of odois The apparatus and 
methods have been described m detail m other publications 

For our pi esent purpose it will suffice to explain that after the M I 0 
of each side of the nose had been determined, the duration of olfactory 
fatigue produced by the stream injection of the odors for 30 seconds at a 

Amlume-rate of 2000 c c to the minute was established for each side of the 
nose 

The presence of gross abnormalities in the nasal passages was first ex- 
cluded by the Zwaardemaker test Then blast injections of the odor of 
coffee weie given into one nasal passage at intervals of 30 seconds until the 
smallest volume of odor that could be identified at three successive blast in- 
jections was determined After the value of M I 0 of one side had been 
found and the patient had been given a few minutes of rest, the M I O of 
the other side was determined by blast injections Then, again aftei a few 
minutes of rest, the patient was given a stream injection of coffee odor into 
the nasal passage that had been tested first The duration of tJie ensuing 
olfactory fatigue was established by giving, every 30 seconds, blast injections 
of the volume that had been necessary for M I O , until the ability to identify 
the odoi as coffee had returned Aftei another rest period, the procedure 
was repeated on the other side of the nose Later, similar blast injection 
and stream injection tests were made with citral By these procedures the 
M I O and the duration of olfactory fatigue on each side for coffee and for 
citral were established 

Table I 


The Determination of M I O for Coffee in Case 1 
Blast injections of coffee odor given every 30 seconds into 


Right Side 
(c c ) 


Left Side 
(c c ) 

8 - -1- * 


8 - -f- 

8-0 


8- -h 

8-0 


8 — + 

9-0 


7 - + 

9-0 


7 - + 

11-0 


7 - -f 

13-0 


6-4- 

15-0 


6-0 

15-0 


6-0 

16-0 


7-4- 

17 - -h 


7 - 4- = M I 0 

17 - -f- 



17- + 



16-0 



16-0 



17 - + = M I 0 




* -1- = odor identified, 0 == odor not identified 
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The number of blast injections required in a patient before the M I O 
for coffee of each nasal passage had been obtained is shown in table 1 The 
table illustrates the steps of the procedure by which M I O is established 
Table 1 shows that on the right side 17 c c were the smallest number of 
c c that were identified on three successive blast injections into the riglit 
nasal passage, and 17 was therefore the M I O on the right side Similarly 
7 was the M I O on the left side 

Sometimes, as in the instance above given, the M I O can be established 
by a relatively small numbei of blast injection tests , at other times a larger 
number of blast injections has to be given before the examiner is certain 
that he has obtained the correct values for the M I O Because the injec- 
tions of volumes of odor corresponding to M I O are used in order to deter- 
mine the duration of olfactory fatigue, it is important that m the preliminary 
blast injection tests the volume necessary for M I O be accurately deter- 
mined 

The Character of the Changes Found by the Olfactory Tests and 
Their Significance for Localization of the Growth 

In order that the significance of the figures obtained m patients with 
tumors of the brain may be appreciated, a table of the results of tests in a 
few healthy individuals is given (table 2) In this table the duration of 
fatigue IS the number of minutes which elapsed after a stream injection of 
the odor for 30 seconds at a volume-rate of 2000 c c per minute, before the 
odor was again identified 

Table II 


The Normal M I O and the Duration of Fatigue in 6 Normal Individuals 


Name 

1 

Coffee 

Citral 

M I 0 

Duration of Fatiguej 

M I 0 

Duration of Fatigue 


Right 

Left 

Right 
(mm ) 

Left 
(min ) 

Right 

Left 

Right 
(mm ) 

Left 
(mm ) 

V 0 

9 

9 

2 

2 

8 

8 

2 5 

3 

J B D 

8 

8 



7 

7 

2 5 

2 5 

C C H 

8 

8 

2 

2 

7 

7 

2 5 

2 5 

H G E 

7 

7 

25 

25 

6 

6 

2 5 

3 

CAE 

9 

8 

1 5 

2 

8 

8 

2 

^25 

F H 

8 

8 

2 

2 

7 

7 

2 

2 5 


A few examples of the olfactory records of patients and the interpreta- 
tion of the results of the tests are given in what follows 
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Case 1 V F Aneurysm of light internal carotid artery 

Clinical Symptoms Loss of vision in light eye with pnmary optic atrophy of that 

side 

Roentgen-Ray Examination Probable aneurysm of right carotid artery 


Olfactory Tests 


Coffee 


Citral 

M I 0 Right 17 

M I 0 Left 7 


M I 0 Right 16 

MIO Left 7 

Stream Injection 

Stream Injection 


Stream Injection 

Stream Injection 

for 30 sec 

for 30 sec 


for 30 sec 

for 30 sec 

Return of M I 0 

Return of M I 0 


Return of M I 0 

Return of M I 0 

17 _ -p (*) 



16-0 

7 - + * 

17 - -f 


p 

16 - + * 

7 - + 

17 - + 


■EQHI 

16 - + 

7 - + 

17 - + 


2' j 

16 - -b 

! 

6-0 


(*) In all of the cases * indicates the duration of fatigue 
Result of Olfactory Tests 

M I 0 elevated on right, normal on left 
Duration of fatigue not prolonged on right and left 
Conclusion An extracerebral lesion on the right side compressing the right olfactory nerve 

Case 2 B B Pituitary adenoma 

Clinical Symptoms Pnmary optic atiophy with loss of vision in right eye, 
temporal hemianopsia on left 

Roentgen-Ray Examination Extensive enlargement and destruction of sella 
turcica 


Olfactory Tests 


Coffee 


Citral 

M I 0 Right 30 = 0 

M I 0 Left IS 


M I O Right IS 

M I 0 Left 13 

Stream Injection 

Stream Injection 


Stream Injection 

Stream Injection 

for 30 sec 

for 30 sec 


for 30 sec 

for 30 sec 

Return of M I 0 

Return of M I 0 


Return of M I 0 

Return of M I 0 


18-0 

30" 

18-0 

13 - -b 


18-0 

1' 

18 - -b * 

13 - ± 


18-0 

1'30" 

18 - ± 

13 - dh 


18 - -b * 

2' 

18 - -b 

13 - -b * 


18 - -b 

2'30" 

18 - -b 

13 - -b 


18 - -b 

3' 

18 - + 

13 - -b 


Result of Olfactorv Tests 

M I O elevated on right and left but higher on right 

Duration of fatigue not prolonged , , 

Conclusions An extracerebral lesion that is involving both extracerebral olfactory path- 
wavs, the right more than the left 
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Case J I S Mesial sphenoid ridge meningioma 

Clinical Symptoms Primary optic atrophy with loss of vision of right eye 
Roentgen-ray of skull negative 


Olfactory Tests 


Coffee 


Citral 

M I 0 Right 30 

MIO Left 6 


MIO Right 35 

MIO Left 4 

Stream Injection 

Stream Injection 


Stream Injection 

Stream Injection 

for 30 sec 

for 30 sec 


for 30 sec 

for 30 sec 

Return of M I 0 

Return of M I 0 


Return of M 1 O 

Return of M 1 O 

30-0 

6 - + * 

30" 

35 - -f * 

4-0 

30 - -h * 

6 - -h 

1' 

35 - -b 

4-0 

30 - -f 

6 - + 

1'30" 

35 - -b 

4-0 

30 - -4- 


2' 


4 - -b * 



2'30" 


4 - -b 



3' 


4 - + 


Result of Olfactory Tests 

M I 0 elevated on right, M I O on left low 
Duration of fatigue not prolonged 

Conclusion Direct pressure on right extracerebral olfactory pathways by a small lesion 
which must have existed for a considerable time because there is compensatory hvper- 
acuity of smell on the left side 

Case 4 G M Deep left frontal astrocytoma 

Clinical Symptoms History of transient left hemiplegia six years before, occa- 
sional generalized convulsive seizures Reflexes Right equal left Early papil- 
ledema 

Roentgen-ray showed calcified tumor m left frontal lobe 


Olfactory Tests 


Coffee 


Citral 

M I 0 Right 7 
Stream Injection 
for 30 sec 
Return of M I 0 

M I 0 Left 11 
Stream Injection 
for 30 sec 
Return of M I 0 


MIO Right 4 
Stream Injection 
for 30 sec 
Return of M I 0 

M I 0 Left 8 
Stream Injection 
for 30 sec 
Return of M I 0 

7-0 

7 - -b Faint * 

7 - -b 

7 - -b 

7 - -b 

1 

! 

11-0 

11-0 

11-0 

11 — -b Faint 
11-0 

11-0 

11-0 

11-0 

11-0 

11-0 

11-0 

11 b * 

11 - + 

11 - -b 

30" 

1' 

1'30" 

2' 

2'30" 

3' 

3'30" 

4' 

4'30" 

5' 

5'30" 

6 ' 

6'30" 

7' 

7'30" 

8' 

8'30" 

4 b Faint 

4-0 

4 b Faint 

4-0 

4-0 

4 b Faint 

4-0 

4 - -b * 

4- -b 

4 - -b 

8-0 

8 — -b Faint 
8-0 

8 - ? 

8-0 

8 — -b Faint 
8-0 

8-0 

8-0 

8 — -b Faint 
8-0 

8-0 

8-0 

8 - + * 

8 — -b 

8 - + 

7-0 


Result of Olfactory Tests 

M I O elevated on left Fatigue prolonged on left 
Conclusion Left frontal tumor near under surface of frontal lobe 
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Case 5 C H Right paiietal lobe glioma 

Clinical Symptoms Marked motor and sensory disturbances on left side of body, 
papilledema 

Roentgen-ray shows calcified tumor m right parietal lobe 


Olfactory Tests 


Coffee 


I Citral 

M I 0 Right 5 

M I 0 Left 5 


M I 0 Right 4 

M I 0 Left 4 

Stream Injection 

Stream Injection 


Stream Injection 

Stream Injection 

for 30 sec 

for 30 sec 


for 30 sec 

for 30 sec 

Return of M I 0 

! Return of M I 0 


Return of M I 0 

Return of M I 0 

5-0 

5-0 

30" 

4-0 

4-0 

5-0 

5-0 

1' 

4 - -f ? 

4-0 

5-0 

5-0 

1'30" 

4-0 

4-0 

5-0 

5-0 

2' 

4-0 

4-0 

5-0 

5 - + * 

2' 30" 

4-0 

4-0 

5-0 

5 — + 

3' 

4 - + 

4 - -f* 

5-0 

5 — + 

3' 30" 

4-0 

4 — i 

5 - + 


4' 

4-0 

4 - -f 

5-0 


4' 30" 

4 - + 

4-4- 

5-0 


5' 

4-0 


S - -f * 


5' 30" 

4-0 


5 - + 


6' 

4 f- * 


s - -t- 


6' 30" 

4 - + 




r 

4 - + 



Result of Olfactory Tests 

Low M I 0 indicates increased intracranial pressure 
Duration of fatigue normal on left, prolonged on right 

Conclusion Right hemisphere tumor — not deep 

These records illustrate some of the results of olfactory tests made m 
patients with verified tumors of the brain The analysis of the results in the 
52 cases which form the basis for this papei has peimitted us to draw the 
following conclusions 

1 In subfrontal extracerebral giozvths, the M I 0 on one o? both sides 
IS elevated, while the dwation of olfactoiy fatigue ts not piolonged If the 
neoplasm is small and is entirely unilateral, the elevation of M I O is found 
only on the same side, if the giowth is large, the M I O may be raised on 
both sides and the greater elevation of M I O is found on the side on which 
the growth or the larger part of the growth is situated Thus in small 
aneurysms of the internal carotid artery and mesial sphenoid ridge menin- 
giomas, the M I O IS elevated on the affected side and normal on the other 
side In the case of a larger aneurysm or tumor, the M I O is elevated 
bilaterally Meningiomas attached to the dura of the ciibriform plate of the 
ethmoid oi of the tuberculum sellae produce a bilateial elevation of M I O 
In pituitaiy tumors that have not extended through the diaphragm of the 
sella, the M I O is normal, but as soon as the growth has become suprasellar, 
pressure is exerted upon the extracerebi al olfactory pathways and the M I O 
IS elevated unilaterally or bilaterally 
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Case 6 Deep left hemisphere ghoma 

Clinical Symptoms For 8 months vague disturbances of left upper extremity 
Examination shows hyperactive tendon reflexes on left papilledema of 4 diopters, 
bitemporal hemianopsia 

Ventriculography Lateial and third ventricles displaced to right 


Olfactory Tests 


Coffee 

IH 

Citral 

M I 0 Right 4 

MIO Left 6 


MIO Rights 

M I 0 Left 5 

Stream Injection 

Stream Injection 


Stream Injection 

Stream Injection 

for 30 sec 

for 30 sec 


for 30 sec 

for 30 sec 

Return of M I 0 

Return of M I 0 


Return of M I 0 | 

1 

Return of M I 0 
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Result of Olfactory Tests 

M I O low for coffee and for citral 
Duration of fatigue prolonged on left 

Conclusion Increased intracranial pressure 

A deep intracerebral tumor in the left cerebral hemisphere 

2 In snpfotentoual tnmois withm the substance of one cerebial henii- 
spheie the M I O may be nonnal oi smalle) than nonnal, but the dwatiou 
of honiolate) al fatigue is definitely piolonged A.pparcntly the degree to 
which the duration of olfactory fatigue is prolonged depends upon the extent 
to which the neoplasm involves deeper parts of the brain The more deeply 
a tumor is situated, the longer is the duration of the fatigue produced by the 
procedure If the fatigue lasts more than ten minutes, the growth extends 
to near the midline or actually lies m the midlme 

3 In tnmois in the substance of one fiontal lobe, the MI O u elevated 
and olfactoiy fatigue is p> olonged on that side The elevation of M I O is 
due to pressure upon the extracerebral olfactory pathways of the same side 
as the growth Therefore the combination of elevation of M I O and 
prolonged duration of fatigue must mean that the neoplasm is in the cor- 
1 esponding frontal lobe 

4 In patients with increased intracranial pressure due to tumors of the 
brain, there is frequently an increased irritability of the olfactory pathways. 
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Case 7 Glioblastoma multi forme in left frontal lobe extending across midline 
into right frontal lobe 

Clinical Symptoms Four weeks’ history of right hemiparesis and papilledema 


Olfactory Tests 


Coffee 


Citral 

M I 0 Right 11 

M I 0 Left 26 


M I 0 Right 10 

M I 0 Left 25 

Stream Injection 

Stream Injection 


Stream Injection 

Stream Injection 

for 30 sec 

for 30 sec 


for 30 sec 

for 30 sec 

Return of M I 0 

Return of M I 0 


Return of M I 0 

Return of M I 0 
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Result of Olfactory Tests 

M I O elevated on both sides, left more than right 
Fatigue prolonged on both sides for coffee and on left for citral 
Conclusions A deeply situated tumor in the left frontal lobe near the midline The 
growth has probably extended also into the right frontal lobe 


which IS shown by values of M I O smaller than the normal While low 
M I O IS often seen in patients with increased intraci anial pressure, it does 
not follow that low M I O always means increased tension within the cranial 
chambei Low M I O s were frequently observed in diseases of the brain 
111 which there was no increase of intracranial pressui e On the other hand, 
in patients with papilledema and other evidences of increased pressure, the 
hi I O may be within normal limits 

The study of the sense of smell by the blast injection and the stream in- 
jection of odors IS therefore of value for the localization of supratentorial 
tumors of the brain In some instances the olfactory tests did not show any 
evidence of a localized lesion and in these instances it was possible to con- 
clude that the patient did not have a supratentorial neoplasm A more 
extended experience may show that the tests are of value for diagnosis as 
well as foi localization, but up to the present time, the tests should be used 
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only for the localization of tumors of the brain When employed foi this 
purpose, the new olfactory tests may give information which may not be 
obtained by clinical examination In unlocahzed tumors of the brain, it is 
possible from olfactory tests to determine that a growth is in or under one 
or other frontal lobe, and if the growth is not fiontal, whether it is in the 
right or left cerebral hemisphere In the near future a procedure will be 
described by which tumors in or under one or other tempoial lobe can be 
localized by olfactory tests 



ERRORS IN THE CLINICAL APPLICATION OF 
ELECTROCARDIOGRAPHY 

By WiLLiAisr B Breed, M D , F A C P , and James M Faulkner, M D , 

F A C P , Boston, Mas'^achnsctts 

The last twenty ycsMS have seen an enorinous growth in the use of the 
electrocai diogi aph as a diagnostic instrument Fi om a cumbersome and ex- 
pensive machine available only to the larger hospitals and clinics have been 
developed models which aie light enough and cheap enough to be entirely 
practicable for use in office or home It is estimated that there are three 
thousand electrocardiogi aphs in active use in this country today and the 
numbei of instruments is rapidly increasing A result of this tremendous 
growth has been that we as internists are being called upon more and more to 
assess the clinical significance of electrocardiographic abnormalities 

When one examines the body of data on which much of our diagnostic 
and prognostic criteria in electrocai diography rest, one is struck by the 
paucity of suitable contiol material Quite naturally most of the studies 
which have been made in this field weie cairied out on patients who came 
to a clinic because of suspected heart disease The due prognosis which 
soon came to be associated with many electiocardiogiaphic signs was there- 
foie based in pait on statistics fiom a selected group heavily weighted with 
bad risks The very fact that an electrocardiogi am was taken usually meant 
that the patient had either symptoms oi signs suggestive of heart disease 
One example of overemphasis of the seriousness of an electrocardio- 
graphic finding has been in the case of bundle branch block In the begin- 
ning we were inclined to assign a bad prognosis to evei y case exhibiting this 
sign, but as the yeais have gone by ve have seen more and more patients 
with bundle branch block outliving their brief expectancy of life by many 
years Although such signs of course merit serious consideration, our ex- 
perience has made us more cautious about attaching piognostic significance 
to isolated electrocardiographic abnormalities 

From the point of view of negative evidence it has been recognized 
from its earliest application to clinical diagnosis that the electrocardiogram 
may be noimal in the presence of obvious organic heait disease and con- 
sequently the importance of negative records has been duty discounted 

The subject of this paper deals with the occurrence of certain positive 
abnormalities — perhaps better termed peculiarities — of the electrocardio- 
gram in the absence of oiganic heait disease The impoitance of these 
peculiarities lies m the fact that they may simulate changes associated with 
serious cardiac disorders and thus may lead to giave diagnostic error We 

* Presented at the Detroit meeting of the American College of Physicians, March 3, 
1936 
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do not include in this discussion the alterations in the electrocardiogram 
dependent on infections, toxemia or anoxemia 

Abnormalities in the contour of the electrocardiogram result from ab- 
normal relationships between the pathways of conduction and the lecoiding 
electrodes Therefoie, in addition to intrinsic lesions of the conducting 
system and myocardium, unusual positions of the heait in the chest ma)’’ be 
reflected in peculiar electrocardiographic patterns 


Right axis de^irtiom 



Lerq % 



LeroTIL 



Fig 1 Right axis deviation in a normal vertical heart 


The effect of position of the heart on the electrical axis has been too well 
lecognized to lequire moie than passing comment Figure 1 is a lecord of 
an individual with a noimal heart in a vertical position It shows right axis 
deviation 

Figure 2 shows left axis deviation resulting from a transverse position 
of the heart m a noimal, healthy young man of sthenic habitus Deep 
inspiration swings the electrical axis into the normal zone Less well recog- 
nized is the fact that high diaphragm ma}' cause the development of a deep 
Q-wave and an inverted T-wave in Lead III 

In rare cases the position of the heart may determine the direction of the 
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T-wave m Lead II The following case, presented through the courtesy of 
Di Howard B Sprague, illustrates this condition 




ang.farir:. 


liS§k mm m igiBii 
















CONTROL 



EXPIRATION 
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Fig 2 Left axis deviation in a normal transverse heart Note shift in axis to normal with 
depression of the diaphragm in inspiration 

G C , a 19 year old boy, was referred to him in December 1935 because on 
routine examination as a college fieshman he was found to have tachycardia and 
hypertension His past nistory was irrelevant He played football in high school 
He had no symptoms of any sort 

Physical examination in general was negative The heart was not enlarged 
The action was rapid with marked sinus arrhythmia No murmurs were heard 
Blood pressure was 135 mm Hg systolic, 90 mm Hg diastolic Roentgen-ray ex- 
amination showed the heart to be normal in size, shape and position 


Figure 3 illustiates the marked effect of change m position of the heart 
on the T- waves particularly in Lead II On deep expiiation the T- waves 
previously inverted became upright Because of its peculiar lability and m 
the absence of any other evidence of heart disease it was concluded that the 
inversion of the T-wave m Lead II did not signify myocardial disease and 
the boy was allowed to resume full activity 

Another type of electrocardiographic pecuhaiity is caused by nervous 
influences upon intraventricular conduction The first case of this type 
was reported by Dr Frank N Wilson ^ of Ann Arbor in 1915 A group of 
them which correspond to a fairly distinctive pattern were described by 
Wolff, Parkinson and White “ m 1930 and have come to be known by the 
term ‘‘ functional bundle branch block ” This condition is characterized by 
a very short P-R interval and prolonged intraventricular conduction with 
slurring of the initial phase of the ventricular complex The mechanism 
appears to be dependent upon a ceitain amount of vagal tone and may be 
abolished by atropine, adrenalin or exercise Clinically it is usually asso- 
ciated with a history of paroxysmal tachycardia but with no other cardiac 
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Fig 3 Peculiar T-\vave m Lead II markedly altered b> deep breathing Appareiitlj 

normal boy 

abnormality Figure 4 is an illustration of functional bundle branch block 
in an Italian laborer of thirty-five He gave the characteristic history of 
frequent attacks of paroxysmal tachycardia but no other evidence of heart 
disease The records were taken a few days apart and show the character- 
istic features of the condition m the one record and an entirely normal pic- 
ture m the other In some subsequent records these changes are seen to 
appear and disappear within a few seconds 

Figure 5 illustrates a closely similar condition with a short P-R interval 
and prolonged intraventricular conduction It is from a patient of Dr Paul 
D White 

When first seen he was an 18 year old boy and a member of a college freshman 
swimming team He had a history of paroxysmal tachycardia Physical examina- 
tion was negative except for reduplication of the first sound at the apex of the heart 
Roentgen-ray revealed no abnormality m the size, shape, or position of the heart and 
the basal metabolic rate was normal An electrocardiogram taken in 1936, eight >ears 
later, showed the same abnormalities and the same decrease in the amplitude of the 
P-waves after exercise 

In a third group of cases transient imersion of the T-waves m Leads I 
and II without other changes has been observed in the absence of organic 
heart disease As Giaybiel and White =■ pointed out, this is often associated 
with neuro-circulatory asthenia, paroxjsmal tachycardia or thyrotoxicosis 
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Fig 4 Normal mechanism and “ functional bundle branch block ” m the same individual 
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Fig S Intraventricular block with short P-R interval in an apparently healthy youth 
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The following case is an illustiation of this type of disturbance 

In tlie fall of 1934, A P , a 16 j'eai old bo>, had piesented himself with the stor> 
that his local doctor had forbidden him strenuous exercise because of rapid heart 
action He himself sometimes felt his heart pound but not particularlj uhen active 
He did not know whether the action was rapid or irregular He had no other com- 
plaints He had had a normal development wnthout rheumatic fever, scarlet fever or 
chorea 
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Physical examination revealed a normal sized heart, rate 78, normal rhythm, no 
murmurs, blood piessure 120 systolic and 80 diastolic The electrocardiogram, how- 
ever, showed a definite change from that made one year previously (figure 6) The 
record now showed a peculiar diphasic character to the 1-wave in Lead II and a 
considerable late inversion of the T-wave in Lead III 

This was very disconcerting Because of our conviction that this boy 
had no myocaidial oi coronaiy disease as suggested by the electrocardiogram 
we sent him running up and down two flights of stairs On his return to 
the laboratory there appeared a slight definite change toward noimahty 
This tendency to change undei observation, especially following a speeding 
up of the ciiculation confirmed us in oui opinion that tile electrocardiogram 
was recoi ding only functional changes, and so he was again sent back to the 
football field A check-up on Januaiy 6, 1936, after a stienuous athletic 
season, now showed a completel} normal tracing To test tlie effect of vagal 
stimulation on the mechanism, pressui e was applied to the left, right, and to 
both carotid sinuses No changes m the T-waves weie produced by these 
measures, although the rate was definitel)^ slowed 

The conclusions to be drawn from these experiences are that when iso- 
lated electrocardiographic abnormalities occur in the absence of any other 
signs of heart disease they must be viewed with skepticism The functional 
nature of some of these may be demonstrated by appropriate measures such 
as by exercise, administration of ati opine or deep breathing 

Discussion 

Such observations as the foregoing illustiate anew the dangeis of inter- 
preting an electi ocardiogram without full knov ledge of all the other clinical 
features of the case The testimoii)^ furnished by the electrocardiogram can 
be properly evaluated only when all the CAudence is in, oi occasionally it will 
deceive us It aviII always tell the ti uth but nevei the whole truth 

Now that this delicate instiument of precision is becoming an every day 
office accessory of the internist, it may be hoped that it will lose some of the 
aura of infallibility which hung about it in its laboiatory days It may then 
assume its rightful position, not as a com t of last appeal in cardiac diagnosis, 
but as a very valuable adjunct to physical and roentgen-ray examinations 
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PUBLIC HEALTH CONTROL OF SYPHILIS 


By Thomas Parran, Jr , M D , Commissioner of Health, New York State, 

Albany, N V 

As one after another of the epidemic diseases has declined or disappeai ed 
under the impact of public health effort, it is natural that the same technics 
should be directed against other major causes of siclmess and death More- 
over the success of past and current public health measures has engendered 
the confidence of the tax-paying public which will support extension of com- 
munity action into fields heretofoie reserved to prnate effort 

These two facts make it inevitable that the public health control of 
syphilis should be the central problem now faced by health departments 
In undertaking any public health measure, those of us lesponsible for seem- 
ing and expending public funds must considei the extent of the hazard to 
health and life, the controllability of the disease, and the cost of effectue 
control efforts 


Extent of the Syphilis Problem 

From the mass of conflicting statistics and statements about syphilis. 
It is difficult to sort out dependable facts This is due both to the nature of 
the disease and the different methods of stating its extent Syphilis often is 
a subchnical infection with an unrecognized onset It has periods of latency , 
and the end-point or cure frequently cannot be determined Both the past 
and the present true attack rates are still the subject of conjectuie Al- 
though It shortens the life span of its victims, the total effect on mortality is 
not known 

Moreover, m expressing the amount of syphilis m a community, one 
may refer to the number of clinically recognized cases which are under treat- 
ment at a given time, the attack rate of clinically recognized cases which 
occur m a specified period , or the findings from serological and clinical sur- 
veys among special groups Since m every community an unknown number 
of cases are not diagnosed and treated, and since sur\eys of limited groups 
are made by serological tests of varying sensitivity, and since such groups 
are not representative m age, sex, and other respects of the whole population, 
none of these methods gives a complete picture 

Add to these inaccuracies the geographic, racial, sex, social, and age 
variation m syphilis prevalence, and the complexity of the problem becomes 
apparent In fact, it probably is easier to eradicate syphilis m a population 
than to determine its exact prevalence and distribution In spite of these 
inaccuracies and uncertainties, certain facts are clear and certain conclusions 
are warranted concerning the extent of the syphilis problem These facts 
together indicate that the statement of Sir William Osier, that syphilis ranks 

* Read at the Detroit meeting of the American College of Phj sicians, March 3, 1936 
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With tubeiculosis and cancel as a major cause of death, is as true today as it 
was Avheii he made it 

In upstate New Yoik a census of all cases undei tieatment by all physi- 
cians, hospitals, clinics and other institutions was made in 1927 and repeated 
in 1930 and 1935 In the last two suiveys data weie secured also as to the 
numbei of new cases which weie diagnosed foi the first time during the 
month of April 

The total of cases under treatment ma eased from approximately 12,000 
in 1927 to approximately 17,000 m 1935 (43 per cent) , while cases of early 
syphilis dec) eased from 3,415 to 2,029 (43 per cent) during the same period 
The total of cases diagnosed for the first time in Apiil 1935 was 1,644 
which, when compaied with 1,899 diagnosed m a similar peiiod m 1930, 
constitutes a decrease of 19 per cent Early syphilis cases diagnosed for the 
first time m April 1935 were 462, as compared with the 1930 total of 854, 
a decrease of 46 per cent 

The pievalence and attack rates m upstate New Yoik as shown b) our 
surveys are much lower than m southern states and m cities with large 
negro populations, but much higher than m certain mid- western ruial areas 
Studies by Nelson m Massachusetts show also a decline m new cases of 
the disease in recent years, but a continued increase m total cases 

The decline m early cases m these two states from which recent reports 
are available suggests that at last the results of control effoits are apparent 
The continued increase m the total of cases newly diagnosed impels caution, 
however, as to full acceptance as yet of this conclusion A distuibmg fact 
apparent from the data collected in this and other countries is the large pi o- 
portion of late syphilis m the total of first diagnoses and clinic admissions 
In Great Britain, for example, with accurate histones on admission for all 
clinic cases, more than one-half of the new admissions are cases of late 
syphilis Case finding early m the disease leaves much to be desired 

Although recent repoits from Massachusetts and New York suggest a 
decrease m new cases of syphilis, the data available to the Public Health 
Service from the country as a whole do not indicate a decline From Great 
Britain and the Scandinavian countries, on the contrary, reliable reports are 
available showing that syphilis m recent years has declined markedly, and in 
the Scandinavian countries the disease now shows only a small fraction of 
its former prevalence With frank skepticism, I undertook a study last 
summer of their data, their methods, and results Three critical colleagues 
confirm my statement that the Scandinavian reports are genuine Syphilis 
there has become a rare disease In Sweden, with a population of 6,100,000 
(almost the same as upstate NeAV York), there weie just 431 cases of the 
disease m 1934, in the first half of 1935 theie were only 200 cases Multi- 
ply the population and cases by 20 and the data are comparable with those for 
the United States If the rate for Sweden were applied to the whole popu- 
lation of the United States, we would have annually only 8,620 cases 
Compare this with the Public Health Seivice estimates of 420,000 The 
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rate in Sweden now is only one-tenth of the rate 15 yeais ago That inade- 
quate reporting is not a factor is confiimed by the continued high prevalence 
of gonorrhea, amounting to appi oximately 12,00Q new cases in 1934 This 
fact, too, makes it clear that medical measures rather than moral restraints 
have brought about the decline m syphilis 

In Denmark an almost comparable decline has been recorded In that 
country all Wassermann tests for the whole country are done in the one 
State Serum Institute, where complete records have been kept of every 
examination, positive and negative, during the past 16 years Denmark 
has a population of 2,600,000 In 1933 syphilis cases totalled 648 At 
the peak of the post-war epidemic in 1919 there were 7,024 cases In Copen- 
hagen the decline has been even gi eater — from 2,189 to 181 Here, too, 
the prevalence of gonorrhea has continued high 

In Norway, data for the country outside of the capital, Oslo, are incom- 
plete In this city, however, the cases per 100,000 population decreased 
from 360 in 1919 to 30 in 1935 

In Great Britain, where there is no reporting of cases but ivhere a large 
percentage of the total is treated in public clinics, new admissions have de- 
clined by more than one-half since 1920 The 20,692 new admissions to 
clinics in Great Britain and Wales in 1934 represent an admission rate of 
54 3 per 100,000 population This should be compared with the upstate 
New York clinic admission rate of 112 6 for the same period 

While the methods in these countries differ in many respects, the pro- 
vision of public clinic facilities of a good quality, available to all patients, is 
the factor common to each In addition, the Scandinavian countries require 
notification of cases, and treatment is compulsory In Sweden the careful 
investigation made of sources of infection is a noteworthy feature 

Controllability of Syphilis 

It is not surprising that countries which have undertaken systematic 
control measures have gotten results, since the facts concerning syphilis 
argue for its controllability The causative agent is known , a diagnosis 
can be made as soon as the case is infectious , we have serological tests which 
will discover otherwise latent cases , in the arsphenammes, we have remedies 
which will speedily sterilize the infectious case Unlike such diseases as 
typhoid fever, syphilis is spread singly from person to person by intimate 
contact The source of infection and those exposed usually are known to 
the patient 

Compare these facts with tuberculosis, a disease which has declined by 
two-thirds during the past 30 years For tuberculosis, there is no specific 
method of cure or of rendering the patient non-mfectious Diagnosis of 
the early case is costly and difficult The infectious agent is widely dis- 
seminated in the population In spite of these greater difficulties, the prac- 
tical control and even eradication of tuberculosis in this country is a goal 
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cleat ly in sight The great diffeience between these diseases, however, is 
that, in the case of tubeiculosis, we have promoted public knowledge of the 
disease, mobilized the profession, created public facilities, and organized 
community programs of control 

In spite of knowledge concerning syphilis, which seems adequate foi 
control, we must not lose sight of ceitain biologic facts which make the 
problem difficult the obscure nature and transitory character of the initial 
lesion, the tendency of the disease to relapse undei inadequate treatment, 
the possibility of second and completely blind infections , the unknown role 
of the chrome carnei as a factor in spread, and the possible reversion 
of the organism to a more virulent foim These factors aie important 
and need further study Since our present methods do not appear to have 
brought about a decline m syphilis prevalence, it is fair to ask if Ave have 
neglected to use to best advantage all available weapons 

Epidemiological Approach 

During recent yeais, the studies of Munson m New York and of Smith 
and Brumfield in Virginia demonstrate cleaily that, by the use of the epi- 
demiological method, undiscovered sources of infection can be found and 
brought under treatment Evidence has accumulated also which shows that 
syphilis does not spread evenly m the population, but that it is kept alive and 
spreads chiefly by a series of small epidemics [Munson traced more than 
30 such local outbreaks, aA^eraging four or five cases each, most of which 
were not undei treatment Smith and Biiimfield have shown that from 157 
new cases of eaily syphilis 345 contacts or potential sources were named 
(representing 278 persons), of whom nearly one-half were located and 
brought under treatment Of these cases, all were m the early infectious 
stage of the disease and had not been under treatment previously These 
methods have been tried m New York State m recent years with results suf- 
ficiently gratifying to warrant the state-wide application of the principle 
In the epidemiological method, we have an unused instrument for the control 
of syphilis which, m my opinion, is of as much A'^alue as the Wassermann 
test or the arsphenammes 


New York Program 

Before starting our program, it was discussed with the Public Health 
Committee of the State Medical Society, and many details worked out with 
the advice of its members As finally agieed upon, it was approved by this 
committee and the Executive Committee of the State Society 

Our syphilis control progiam has four major objectives (1) The noti- 
fication of cases, (2) intensive and complete investigation and supervision of 
sources of infection, cases and contacts, (3) the provision of facilities foi 
adequate diagnosis and treatment, (4) piofessional and public education 
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In New York City essentially the same plans are being de\ eloped but modi- 
fied to fit the particular needs of tliat large metropolis 

For administrative purposes, the State (outside of NeAv York City) is 
divided into 33 districts comprising the 12 cities of more than 50,000 
population, the five county departments of health and 16 state health districts 
The program is carried out b} the city and county departments of health 
with state-aid if State standards aie met Outside of the large cities and 
the five counties with departments of health, state-aid is gn en to local clinics, 
but reports are made directly to the state district office, and state personnel 
IS used for the epidemiological work 

Case Reporting 

The starting point is a state-wide system of approved laboratories 
Whenever a physician diagnoses or suspects the existence of syphilis or of 
another communicable disease, an appropriate specimen must be sent to an 
approved laboratory accompanied by information as to whether the speci- 
men IS for diagnosis or treatment control, the stage of the disease, and othei 
pertinent facts The laboratories are required to submit copies of all posi- 
tive reports to the local healtli officer oi the state district officer Ph} sicians 
are required to make a case report of each case of syphilis, giving sex, date 
of birth, and address, but it is not necessary for the name to be given 
Thus the identity of the cooperative private patient is safeguarded These 
reports are checked against the positive laboratory findings to insure com- 
pleteness 

Physicians are required, howexer, to report by name any lapsed infectious 
case, and health department nurses are available to follow up such lapsed 
cases and return them to their physician for further treatment Another 
service is the furnishing of free arsphenamines and bismuth to private phy- 
sicians for private patients, as well as to clinics 

When a case of smallpox seeks treatment, the first impulse of any'^ good 
physician is to call the health officer Is it too much to hope that we can 
create the same interest in the source of early syphilis ^ Is it unreasonable 
to ask that an obligation to the community no less than to the patient be 
assumed m this as in other infectious diseases^ 

All cases of syphilis are classified into three categories (a) early syphilis 
(less than one year since onset) , (b) other potentially infectious cases, (c) 
late non-infectious cases The term “ potentially infectious ” is applied to 
the following types of cases regardless of the presence or absence of visible 
lesions 

1 All patients with acquired syphilis who have received less than 20 
injections each of an arsphenamme and a heavy metal, or equivalent treat- 
ment, until five y ears hax e elapsed since onset 

2 All female patients vith acquired sy’-philis inadequately treated, until 
the menopause has been reached 
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3 All patients with early congenital syphilis 

Efforts to determine sources of infection are limited to eaily syphilis 
Investigation of contacts, howevei, and supervision of cases aie extended 
to include also all potentially infectious cases, but with major emphasis on 
persons 15 to 30 years of age and cases of less than 2 years’ duiation 

Epidemiotogical Work 

In each of our 33 districts a tiained medical officei with one or more 
nurses and sufficient clerical assistance is responsible foi the syphilis epi- 
demiological woik When a ph)’’sician reports a case in private practice, 
the medical officer goes oi telephones to the physician himself and asks him 
either to permit the health department to investigate the case or to make 
this investigation himself m order to locate, if possible, the source of in- 
fection If the physician elects to assume the responsibihtj, he again is 
given the choice of getting the souice of infection and contacts under treat- 
ment, 01 permitting the health department to do it After six months’ trial 
in our laiger cities, I am happy to repoit that in practically no instance have 
the physicians failed to cooperate It is beginning to be apparent, however, 
that the lecord of the private physician in ascertaining sources of infection 
IS not as good as that of the trained epidemiologist An epidemiological 
record card is executed for each early case, which is comparable in complete- 
ness to the records used in the investigation of typhoid fevei, for example 

No investigation of an early case is acceptable unless the source of in- 
fection IS found, or unless satisfactory evidence is submitted to estabhsii 
beyond reasonable doubt that this individual cannot be identified and located 
Results to date indicate that, in from 20 to 30 per cent of all cases of eaily 
syphilis, the source of infection can be located and brought under tieatment 

Approved Clinics 

An essential part of our program is to elevate the quality of clinic serv- 
ice Those clinics which meet prescribed standards are designated as “ ap- 
proved clinics ” Until recently most physicians have served m syphilis 
clinics without compensation Provision now is made for paying all such 
physicians The rate of payment varies, but averages about $10 per session 

The following classes of patients are eligible for treatment at clinics 
irrespective of whether or not they are residents (a) any patient for initial 
diagnosis and emergency treatment if found to be infectious, (5) any patient 

* Standaids for “ appro^ed clinics ” may be summarized as follows Thev must be con- 
veniently located with adequate quarters and separate waiting rooms or separate sessions 
for men and women Records containing prescribed minimum information must be kept 
The treatment of early syphilis must be a continuous system and in conformity with modern 
accepted practice Spinal fluid examinations must be performed whenever possible before 
the patient is ready for discharge In die larger centers facilities for cardiovascular and 
other examinations must be provided Each clinic must have adequate medical, nursing and 
clerical personnel In each city daily clinic service must be provided with at least one 
evening session per week, and facilities must be provided to determine the financial status 
of patients 
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unable to pay a private physician for tieatment, (c) any patient referied by 
physician for consultation, such case to be returned to the lef erring physician 
with examination repoits and advice for further treatment The acceptance 
of non-resident patients and the introduction of consultation for the geneial 
practitioner as a function of the clinic are new features 

Definite requirements are made concerning the reporting of cases which 
lapse for more than one week, and an automatic procedure of follow-up is 
established Wherever possible, improvement of existing clinics attached 
to hospitals IS sought, lather than the setting up of separate clinics 

There are approximately 120 syphilis clinics in upstate New York, and 
we are now engaged in studying these clinics and specif} mg the changes 
necessary to qualify for approval and state aid 

In the centers of population too small to support a clinic service, the local 
health officer is required by law to provide treatment of any person with a 
venereal disease unable to pay a private physician For this service he is 
entitled to payment at rates comparable to those paid foi other public medical 
services 

Education 

Major emphasis thus far has been put upon professional education 
This includes the training of physicians and nurses in the public health and 
clinical aspects of the problem 

An extension course in social hygiene was given to more than 1 000 pub- 
lic health nurses two years ago This was followed last year by a summer 
course at Syracuse University for 70 nurses selected for this special work 
in clinics and health departments Another such course will be held this 
summer for a larger group In addition, we are assembling a corps of 
young physicians and giving them special training in public health and in the 
epidemiological method of syphilis control A number of the leading 
syphilologists in the State are assisting us on a part-time basis as consultants 
in promoting the organization and quality of clinic service, and m profes- 
sional education 

A series of regional institutes will be held this year primarily for clinic 
physicians Attendance is promoted by compensating these physicians for 
time lost from practice These institutes will be open to other interested 
medical men Moreover, a number of County Medical Societies are holding 
for practitioners postgraduate courses in syphilis therapy By these several 
methods we hope to compete with the pharmaceutical “ detail men ” m teach- 
ing the general practitioner how to treat syphilis 

For several years we have had the active cooperation of the State Com- 
mittee on Tuberculosis and Public Health in promoting public interest and 
knowledge of syphilis Some progress has been made in breaking down the 
barrier of public ignorance and apathy Our Governor and Legislature have 
been willing to provide funds They have been convinced that the cost of a 
sjphihs control program is less than the cost of continued neglect The 
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newspapers, and lecently the National Bioadcasting Company have pei- 
mitted the word syphilis to be used Health depaitments and physicians 
must seize the oppoitumty and be piepaied to furnish needed information 
Yes, the word syphilis must be spoken, heard, punted, undet stood 

Summary 

The pievalence of syphilis in the United States continues to be high, and 
Its control is the most uigent public health task with which health authorities 
are confronted 

The Scandinavian countries, and Sweden in particular, by organized 
national effort have accomplished a modern miracle in medicine the practical 
eradication of syphilis 

The epidemiological method of locating infectious sources is an unused 
weapon, but potentially as valuable as the arsphenamines and serodiagnosis 

New York State is undei taking a serious state-wide control program 
with full cooperation of the medical piofession 

What the health depaitment is doing m New York can and should be 
done m eveiy State Available Federal funds for Social Security make it 
possible 

In the public health contiol of syphilis, the members of the American 
College of Physicians have an opportunity this yeai, each in his own com- 
munity, to sponsor and support a great woik for a high purpose, with as- 
sui ance of good results to the public 



THE CLINICAL ASPECTS OF AMYLOIDOSIS ’ 

By Eli Moschcowitz, New Yoj k, N Y 
Introduction 

From the nosological aspect generalized amyloidosis has not recened 
its due recognition It has hitherto been largely viewed as an ominous 
sequel of chronic suppuration, with cachexia, anemia, swelling of the liver 
and spleen, and albuminuria as the most prominent clinical expressions 
In recent years, new data have been established which have widened the 
diagnostic basis of this disease These are the recognition ( 1 ) of primar}. 
amyloidosis, (2) of so-called atypical amyloidosis, (3) of the relation of 
general amyloidosis to “ nephrotic,” or better termed, hypoproteinemic 
states, and (4) the establishment of the Bennhold Congo red test These 
viewpoints and the oppoitunity to observe a considerable number of cases 
of amyloidosis, both primary and of unusual etiolog}^ have stimulated this 
study 


A Morbid Anatomy 

The amyloid substance is deposited m the mesenchyme and more par- 
ticularly in the reticular and collagenous tissues of the periglandular and 
pericapillary structures The reticulo-endothehal system is usually pro- 
foundly affected Epithelial tissues are comparatively free from amyloid 
invasion Friedreich and Kekule ^ first showed that the am}-loid substance 
was protein in nature For a long time, amyloid was supposed to be a 
compound of protein with chondroitm-sulphunc acid, but Hanssen “ who 
studied amyloid m pure form found no chondroitm-sulphunc acid Ep- 
pinger ® m his chemical analysis of a solitary amyloid mass, found within 
a liver, determined that the dried material contained purines, diamine acids 
and much tyrosine There was no carbohydrate, phosphorus or sulphur 
Apparently amyloid is not always uniform in chemical composition, because 
m some of the atypical forms of amyloidosis the staining reactions are 
bizarre (Lubarsch^) 

The organs most frequently involved in generalized amyloidosis are, m 
the order of frequency, the spleen, liver, kidney, suprarenals, and lymph 
nodes This incidence corresponds to that found m experimental amy- 
loidosis (Jaffe®) and to that found m horses used in antitoxin production 
(Doerken“) Less frequently amyloid is deposited m the intestines and 
pancreas Lubarsch never saw amyloid in the brain In the atypical form 
of amyloidosis amyloid has been found in almost every organ of the body 
the tongue (Pick '), the bone marrow (Gerber ®), the skin (Konigstein ®), 

* Received for publication April 18, 1936 
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the muscles (Wanen^®), the heail (Budd’^), and in tumors (Weber/- 
Glaus/® Hueter 

The detection of amyloid in tissues is entirely colorimetric, and depends 
upon the histological reaction of this substance to the meth}l violet stain 
and to iodine 

Etiology That amyloidosis follows chronic suppuration is well known 
Of 112 autopsies m Montefiore Hospital m which amyloid was present, 
Rosenblatt found that in 100 there was an associated tuberculosis This 
represented 25 per cent of all patients dying with this disease Of the 
remaining 12, three had no apparent cause, two were associated with car- 
cinoma of the lung and secondary suppuration, one was associated Avith a 
chronic osteomyelitis, three with pyelonephi itis, one with caicinoma of the 
stomach, one with leukemia and one with tabes dorsalis Of 100 cases of 
amyloid disease involving the kidne}', reported from the Philadelphia Gen- 
eial Hospital by Dixon, 78 per cent were associated with tuberculosis of 
the lungs or bones, 9 per cent with malignant tumors, 5 per cent with 
empyema, 2 per cent with chronic arthiitis, 2 per cent with osteomvelitis, 
1 per cent with bronchiectasis, 1 per cent with lung abscess, and in 3 per cent 
the cause was unknown 

At Mt Smai Hospital, amyloid change was found in 42 autopsies from 
the year 1916 to the piesent Of these, 11 were caused by tuberculosis of 
the lungs, 10 by lung abscess or chronic bronchiectasis, tliiee by chronic 
osteomyelitis, four by neoplasms, two by Hodgkin’s disease and one each 
by subacute bacterial endocarditis, lues of the aorta and liver, chronic ul- 
cerative colitis, tuberculous osteomyelitis, tuberculous pyonephrosis, tuber- 
culous enteio-colitis, permephi itic abscess, general tuberculosis, tuberculous 
coxitis Two cases were primary Of the total, 16 were caused by 
tuberculosis This report does not include clinical cases of amyloidosis 
observed at Mt Sinai Hospital during this time, but it represents a valid 
cross section of the incidence m relation to etiology 

There is an interesting association between amyloid and myeloma 
Magnus-Levy m 1931 collected 19 such cases The amyloidosis may be 
generalized but more often it is localized in unusual sites, such as the 
muscles, the dura mater, the abdominal w^all, the intestines, the bones, 
tongue, esophagus, etc Magnus-Levy regards the amyloid substance and 
Bence-Jones protein as chemically related He found small quantities of 
Bence-Jones protein in myeloma tissue especially in cr}stalline form He 
does not helieve that the Bence-Jones protein is transported He also found 
Bence-Jones protein in the body fluids, in the blood serum, in serous effu- 
sions and in the bone marrowy and only rarely in the liver, spleen and kid- 
neys The reason it is found only in small quantities in these fluids is, 
he believes, because it is rapidly formed and excreted BelP® reports a 
case of amyloid wnth myeloma in which the extensive amydoid infiltration 
of the muscular wall of the intestine caused obstruction 
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The association of generalized amyloidosis with malignant blastomata is 
not uncommon Usuall}’’ the tumor shows extensive necrosis Lubarsch 
saw amyloid 20 times in a series of 398 cancers, and m a large percentage 
of experimental mouse cancers We are not referring here to the cases of 
localized microscopic or extensive amyloid infiltration of blastomata, usually 
myeloma, that have been leported (Weber, Glaus, Hueter) 

The occasional association of amyloidosis with non-suppurati\ e maladies 
• IS not always to be regarded as cause and effect For instance, the simul- 
taneous occurrence of chronic deforming arthritis and amyloidosis is re- 
ported too infrequently (Dixon, Rosenblatt, Perla and Gross (cases 
1 and 2 in my series may be included) to be more than an accidental asso- 
ciation In all likelihood, the arthritis is not the cause of the amyloidosis, 
rather both conditions are simultaneous reactions to the same insult 

Primary amyloidosis forms a not inconsiderable section of all reported 
cases, especially of the localized or atypical variety, and offers a difficult 
problem for diagnosis Such primary cases comprise a distinct noso- 
logical entity which requires serious consideration 


C'VSE Reports 

Case 1 S H , aged 57, was admitted to the service of Dr B S Oppenheimer, 
September 14, 1934 The previous history was irrelevant Four years ago, follow- 
ing the onset of menopause, the patient de\ eloped pain, swelling and stiffness of the 
joints, many of the joints showed an effusion Subsequently the joints of the hands 
and feet became deformed During the past three years there has been swelling of 
the lower extremities and increasing loss of weight Five weeks previous to hos- 
pitalization she developed anorexia, nausea and vomiting and she also noted that her 
skin was becoming dark On examination, in addition to the pigmentation of the 
skin, there was a bilateral conduction auditory defect, yellowish exudates in the right 
fundus, a heart enlarged to the left with sounds of poor quality, a s>stolic murmur 
was heard over the precordium but loudest at the base, the blood pressure was 110 
systolic and 60 diastolic The peripheral vessels were not sclerosed The liver was 
enlarged, reaching 3 cm below the costal margin The muscles of both hands were 
atrophic, there was ulnar deviation, spindle shaped fingers and swelling of the meta- 
carpal joints The knee joints were red, swollen and tender There was tenderness 
of both shoulder joints, and slight edema of both lower extremities The hemoglobin 
was 60 per cent, red blood cells 3,400,000, white blood cells 8,000, polymorphonuclears 
50 per cent The urine showed a specific gravity of 1 014 after the concentration test, 
there was a heavy precipitate of albumin on boiling and casts were present The 
blood cholesterol was 290 mg The urea 27 mg The total blood protein was 6 2 per 
cent, of which the albumin fraction was 2 3 per cent and the globulin 3 9 per cent 
dhe Congo red test showed 70 per cent tissue retention A diagnosis of primary 
amyloidosis was made Liver extract was gnen intramuscularly and by mouth For 
a while there was some general improvement An examination one year later re- 
vealed no appreciable change from her previous condition 

Swmnaiy A woman of 57 with a history of deforming general arthritis of four 
years duration, the onset of which was followed shortly by sjTOptoms of the so-called 
nephrotic syndrome with anemia and weakness and simultaneous enlargement of the 
liver and spleen The Bennhold Congo red test confirmed the clinical impression 
that the case was one of generalized amyloidosis No cause was discoverable One 
jear later the condition of the patient was unchanged 
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Apparently the association of amyloidosis with chronic arthritis is not 
as rare as generally regarded The following instance shows that it may 
occur even in eaily childhood 

Case 2 A child, aged 214 ycais, Avas admitted to the serA'ice of Dr B Schick 
on April 18, 1933 and dischaiged lanuary 2, 1935 She had suffered witli convulsions 
since the age of one Shortly after the last convulsion pain in the left thigh and 
knee appeared followed by pain in the left elbow Fevei appeared two weeks before 
admission 

On admission she had a temperature of 1016° F There were stiffness and 
tenderness of the low^er cervical spine The left wrist was sw'ollen, hot and tender 
The left ankle w'as swmllen and tender The Iner and spleen were not palpable A 
soft systolic murmui w'as hcaid in the fourth interspace, not transmitted The urine 
was normal 1 he hemoglobin w'as 61 per cent, red blood cells 3,900,000, white blood 
count 18,800 w-ith a normal differential count The sedimentation rate was 31 minutes 
The electrocardiogram show'ed sinus taclwcardia Roentgen-rays of the joints show’ed 
no pathologic changes 

For the next nine months the child lan a febrile course, then she became afebrile 
The fever reached 104° and she had occasional chills Blood cultures on several 
occasions proved sterile There was progressiv'e loss of weight Roentgen-rays of 
her knees taken four months after admission showed marked sw'elling of the soft 
tissues with some periosteal thickening of the upper end of the right ulna A roent- 
genogram of the chest show^ed nothing abnormal The use of typhoid vaccine and 
removal of the tonsils had no effect upon the progress of the disease About nine 
months after admission the liver became palpable two fingers’ breadth below the costal 
border The urine contained large amounts of albumin A Congo red test showed 
50 per cent retention at the end of one hour There was 65 per cent excretion of 
phenolsulphonephthalein at the end of two hours The concentration of urine was 
normal The sedimentation time varied between 5 and 15 minutes A Congo red 
test done eight months after admission showed 100 per cent retention Roentgen-rays 
about this time showed marked atiophy of all the bones in both knees The epiphyses 
were large and irregular, and there was considerable calcified material betw'een the 
epiphyses Wassermann tests were negative 

Case 3 C B , a woman, aged 56 j-^ears, was admitted to the hospital (to Dr B S 
Oppenlieimer’s service) January 28, 1934 One year previous to her admission she 
had noted red blotches on the right side of her neck These lesions were evanescent 
However, during the last six months the blotches appeared more frequently, became 
more extensive, and spread to the left side of the neck, lower eyelids and trunk They 
were dark red and irregular in shape During the past two years she had noticed 
blood on her handkerchief on blowing her nose About three months ago while eating 
she noticed a blue blister beneath her tongue which burst and bled for half an hour 
She estimated the quantity of blood lost as about a cupful There was marked 
anorexia, and the patient had lost 11 pounds in the four month period previous to 
admission She had expenenced attacks of precordial oppression and dyspnea on 
exertion Palpitation was severe and frequent She had had numbness of the fingers 
for the past two years, and for six months sensations of pins and needles in her 
hngers 

Examination showed a thin, gray-haired woman with cyanosis of the lips There 
were arteriosclerotic changes in the vessels of the fundi The uvula was swollen and 
ecchymotic, and there were numerous groups of large petechiae on the buccal mucosa, 
some of which had white centers The chest was emphysematous and the dorsal 
spine kyphotic The lungs weie clear The heart was noimal except for frequent 
extrasystoles The blood pressure was 140 systolic and 80 diastolic The liver was 
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palpable to the umbilicus, and was unusually hard and firm The spleen was en- 
larged to three fingers below the free costal border On the left side of the neck, 
on the eyelids, and in the right groin there were large purpuric spots Ihere i\as no 
lymphadenopathy 

The hemoglobin was 80 per cent , red blood cells 5,000,000 , platelets 230,000 , 
white blood cells 12,000, polymorphonuclear neutrophiles, 44 per cent, lymphocytes 
54 per cent, monocytes 1 per cent and eosinophiles 1 per cent The tourniquet test 
was negative The brom-sulphthalein and galactose tolerance tests gare normal 
results The urine on repeated examinations contained abundant albumin, a few 
white blood cells, hyaline casts, and on one occasion an amyloid cast There was no 
Bence-Jones protein in the urine Roentgenologic studies of the gastrointestinal 
tract failed to reveal any lesion Roentgenograms of the chest showed only a hyper- 
trophy of the left ventricle Roentgenograms of the bones revealed no lesion A 
Congo red test showed 100 per cent tissue absorption at the end of one hour In view 
of the fact tliat no other cause for the s 3 miptoms was ascertainable, the diagnosis 
of primary generalized amyloidosis was made While in the hospital she had re- 
peated crops of cutaneous hemorrhages On one occasion she had frank blood in the 
stool, and sigmoidoscopy revealed numerous petechial hemorrhages in the rectal and 
sigmoidal mucosa The blood fibrinogen was 350 mg The blood protein was 7 8 
pel cent, of which 4 per cent was albumin and 3 8 per cent globulin The cholesterol 
was between 340 and 375 The Van den Bergh reactions were normal The blood 
Wassermann test was negative The sedimentation time was 23 minutes 

She was given liver extract intramuscularly, 2 c c twice a week The patient 
left the hospital on Alarch 7, 1934 and died three weeks later Her private physi- 
cian’s diagnosis of the cause of death was “ uremia ” 

Summaty A woman, aged 56 years, showed purpuric lesions of the skin and 
mucous membranes for one year The liver and the spleen were considerably en- 
larged, there was marked albuminuria, a normal blood pressure, a normal blood 
protein with an elevated blood cholesterol The diagnosis of amyloidosis was made 
and confirmed by the Congo red reaction which showed 100 per cent absorption 

Case 4 L C , male, aged 38, admitted to the service of the late Dr N E Brill, 
September 25, 1923 The family history was irrelevant Twenty years before he 
had had a chancre and four years before a left-sided “ pleurisy ” which lasted two 
weeks For 10 years he had had occasional frontal headaches Five years prior to 
admission he noted dyspnea on exertion This gradually increased and recently he 
had suffered from precordial pain when he hurried About two months before admis- 
sion his feet began to swell For the past week he had had choking sensation, dyspnea 
and swelling of the abdomen His ears had begun to discharge two months before 
entry to the hospital 

On examination he presented a diffuse anasarca with edema of the feet, hydro- 
thorax and ascites The heart was somewhat enlarged, with a short systolic murmur 
at the apex The blood pressure was 160 systolic and 50 diastolic The blood showed 
a moderate secondary anemia The temperature was 100 2° F and the pulse varied 
between 92 and 120 The knee jerks were absent The urine contained abundant 
albumin and many hyaline casts The blood urea nitrogen was 14 mg per 100 c c , 
cholesterol 170 mg , glucose 200 mg , and carbon dioxide 46 2 volumes per cent The 
blood Wassermann test was negative He died the day following admission in pul- 
monary edema 

Autopsy The tracheo-bronchial lymph nodes were anthracotic Both pleural 
sacs contained one liter clear fluid The lungs showed edema and passive congestion 
The pericardial cavity contained 100 cc of clear fluid The musculature of the 
heart was dark brown and showed marked fatty changes The mitral valve was 
thickened The coronary arteries showed slight arteriosclerosis The aorta showed a 
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few arteriosclerotic plaques in the arch and in the sinuses of Valsalva The ab- 
domen contained 1 S liters of clear fluid The liver was congested and fatty The 
spleen was enlarged, deep red and showed an increase in fibrous tissue The adrenals 
were normal The pancreas was fibrotic The kidneys were large, the capsules 
stripped easily and the cut surface was smooth and brown The glomeruli were 
hardly visible The microscopic examination showed passive congestion of the lung 
and liver, and diffuse amyloid change in the liver, spleen, kidneys and adrenals 

It seems rather stiange m view of the frequency of chronic ulcerative 
colitis that amyloidosis has hitherto not been reported as a sequence, as in 
the following case 

Case 5 F P , aged 48, was admitted to the service of Dr B S Oppenheimer 
November 7, 1931 and died January 17, 1932 She gave a history of three operations 
for rectal stricture Three months before admission her legs and abdomen began to 
swell 

The patient was emaciated and presented a large liver, a purulent discharge from 
the rectum and edema of the back and legs The blood pressure was 134 systolic and 
80 diastolic The hemoglobin was 48 per cent, red blood cells 2,650,000, white blood 
cells 2,600, of which 77 per cent were polymorphonuclears The urine contained 
large amounts of albumin The stools gave a strongly positive test with guaiac The 
Congo red test showed a retention of 29 per cent The blood urea was 14 mg , the 
blood glucose 75 mg, the cholesterol 165 mg per 100 cc The blood Wassermann 
test was negative The blood serum proteins were 4 6 gm of which the albumin 
fraction was 2 and the globulin 2 6 gm Sigmoidoscopy revealed a granulomatous 
mass involving the lower rectum and the anus, the posterior vaginal wall was also 
involved The remainder of the gastrointestinal tract was normal by roentgen-ray 
The chest was normal A barium enema revealed marked constriction of the mid- 
sigmoid with fistulous communication between the sigmoid and ileum A colostomy 
was performed but the patient continued to fail and she died a short while thereafter 

Anatomical diagnosis Chronic ulcerative stenosing proctitis with multiple 
fistulae, chronic sigmoiditis and colitis (descending colon), chronic cystitis, terminal 
ileitis Amyloidosis of the kidneys Dilatation of the right auricle and ventricle, 
broncho-pneumonia of the left upper lobe Thrombosis of the left pulmonary artery, 
chronic infectious swelling of the spleen Pyelonephritis Hydrothorax Peri- 
hepatitis and perisplenitis Organizing emboli of left pulmonary artery, pulmonary 
infarct 

Snmmaiy A woman of 48, with a long standing chronic colitis and terminal 
ileitis with multiple intestinal fistulae, who developed a nephrotic syndrome caused by 
renal amyloidosis The Congo red test showed a retention of the dye within the 
normal range, proving that the test is not infallible The amyloidosis was limited to 
the kidney 

Case 6 A woman, aged 23, admitted to the service of Dr G Baehr, had an 
ileostomy performed seven years before for ulcerative colitis Following this she was 
readmitted to the hospital on several occasions, once for intestinal obstruction with 
nausea and vomiting which subsided within several days and once with an ischio- 
rectal abscess which was incised and drained and which continued to dram up to the 
time of admission She had also developed a recto-vaginal fistula and a pen-rectal 
abscess The ileostomy functioned well and she was able to carry on a somewhat 
restricted life One year before this admission she vomited about once a month The 
vomiting was accompanied by mild abdominal discomfort and was not profuse Her 
last bout of vomiting occurred two weeks before admission Nine days before ad- 
mission she noted oliguria and two days later complete anuria At that time she 
began to vomit profusely and continued to vomit until the time of admission Head- 
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aches and dizziness accompanied this spell of vomiting Physical examination showed 
a poorly developed, poorly nourished female, appearing acutely ill The breath was 
unniferous The heart sounds weie of fair quality The blood pressure was 90 
systolic and 70 diastolic An ileostomy of the right lower quadrant, apparently 
functioning well, was present There was an anal stricture not admitting the ex- 
amining finger There were discharging granulating ulcerations of the right in- 
guinal and right ischio-rectal regions The extiemities were cold and clammv 
There was a positnm Chvostek sign The hemoglobin was 36 per cent, red blood 
cells 2,100,000, white blood cells 7,200 Her urine showed abundant albumin and 
innumerable casts The urea nitrogen on admission was 178 mg , calcium 6 3 mg , 
phosphorus 7 7 mg , chlorides 350 mg per 100 c c The CO, 49 5 volumes per cent 
The electrocardiogram showed sinus tachycardia wnth tendency to left ventricular pie- 
ponderance The sedimentation time wms 7 minutes The phenolsulphonephthalein 
test showed no excretion Scrapings from the fistulae showed no evidence of tu- 
berculosis The fundi were normal The von Pirquet test was negatue The 
Mantoux test was positive with a 1/1000 dilution A concentration test of the urine 
showed a maximum concentration of 1 012 The patient was given intravenous 
glucose and saline solution, and calcium gluconate Her urinary output gradually in- 
creased, signs of tetany subsided, the blood urea gradually fell to 70 mg per 100 c c 
Her blood chlorides rose to 550 mg , calcium rose to 10 4 mg , phosphorus fell to 4 3 
mg , the total protein was 6 3 per cent , albumin 2 3 per cent , globulin 3 1 per cent 
Her urine, however, continued to show' abundant albumin with occasional hyalin and 
granular casts and many leukocytes Her blood pressure ranged from 64 systolic and 
48 diastolic to 86 systolic and 46 diastolic 

The Congo red test show'ed 100 per cent retention on one occasion and 95 per cent 
retention on another occasion In retrospect the clinical picture w'as explained on 
the basis of a long standing chronic oliguria w'lth associated nitrogen retention pro- 
ducing vomiting from time to time and finally reaching such a stage that vomiting 
became continuous with resulting anuria A vicious cycle by loss of chlorides caused 
an extreme azotemia with peripheral collapse 

Whether or not an intercurrent glomerulonephritis was present is merely con- 
jectural The urine was free of lead and arsenic The patient was given liver 
extract and a transfusion There was a moderate improvement in her general condi- 
tion, and she w'as discharged from the hospital one month after admission 

The Mechanism Involved in the Production of Amyloidosis 

Expeiimental Amyloxdosis In what manner do suppuration and tissue 
necrosis bring about the production of amyloid substance in the mesen- 
chyme? Some light has been thrown upon the problem by the successful 
experimental production of amyloid Credit for the first valid experi- 
mental production of amyloidosis belongs to Kuczynski who in 1922 pro- 
uced amyloid disease by the injection of 5 per cent sodium caseinate over 
prolonged periods into mice , he also found that it could be produced by ex- 
cessive feeding of such protein Since then Kuczynski’s work has been 
repeatedly confirmed, especially by Smetana,®^ Jaffe,"", Lucke, Letterer,'® 
and Grayzel, Jacobi and WarshalP* Jaffe carried on his work on an ex- 
tensive scale He employed a 3 per cent solution of sodium casemate m 
normal sodium chloride solution injected into mice every few days After 
the sixtieth injection the results were uniform, so that he could always find 
amyloid in the spleen After the eightieth injection the amyloid w'as 
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distributed in most of the parench3'^matous organs, i e the spleen, the liver, 
the kidneys, suprarenal glands, the lymph glands and the intestines Even- 
tually every oigan Avas affected except the skin and the central nervous 
system He obtained the same results by the repeated injections of sterile 
human serum so that he regaids amyloidosis as due to chronic protein 
poisoning Jaffe and others have found a crystalline form of amyloid in 
experimental animals Avhich apparently is only rarely found m human amy- 
loidosis He found that the blood of his experimental animals showed a 
normal lefiactometer index and a normal hydrogen-ion concentration 

Grayzel, Jacobi and Warshall found that diet influenced the production 
of amyloidosis An adequate diet but one containing an abundance of 
vitamins A and B will retard the development of experimental amyloidosis 
They also noted the resorption of amyloid m animals in the early stages if 
powdered whole liver was added to the diet No resorption Avas noted in 
the advanced stages It is upon these observations that the treatment of 
amyloidosis by In^er is based 

Letterer produced amyloid not only with sodium caseinate, but Avith gela- 
tine, egg albumin, cereal albumin, nuclein and peptone He also implanted 
portions of normal spleen and kidneys and occasionally obtained amyloidosis 
Occasionally he produced amyloid Avith injections of selenium, especially if 
the animals Avere fed little Avatei The ingestion of Avater seemed to have 
an influence on the production of amyloid even with sodium caseinate in- 
jections, Avater lestricted animals requiied a much smaller dose than those 
Avho were given Avater freely 

In this connection, the findings of Doerken and Arndt are pertinent 
They studied the incidence and histological reactions of amyloid m 100 
horses employed in the pioduction of antitoxin They found that 60 per 
cent of these animals shnAA-^ed amyloidosis, and the incidence of affection of 
the vaiious organs parallels closely those obserA^ed in human and experi- 
mental amyloidosis The animals had been used for the production of 
different varieties of antisera for two and a half to 54 months Before 
the eighth month, amyloidosis Avas never found, after the sixteenth month 
nearly always and aftei the tAventy-first month always Curioush, the 
horses employed for the production of scarlet fever antisera shoAved a 
greater incidence of amyloidosis than those used for productions of tetanus 
or diphtheria antitoxins Unfortunately no observations upon the total 
protein content of the blood of these horses were made, but it is interesting 
to note, as upholding Letterer’s contention, that hyperglobulinemia is the 
direct cause of amyloidosis, that Reitstotter found in serum treated horses 
an increase of globulin, sometimes up to 100 per cent at the expense of the 
albumin fraction 

The changes noted by many observers in the blood protein when protein 
IS added to the body economy either parenterally or otherAVise are significant 
Moll found an increase of globulins in the blood after repeated injections 
of protein gelatin and killed bacteria Rowe found an increase in blood 
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proteins on a continued high protein diet, and Doei r and Bergei observed 
high blood proteins in labbits repeatedly injected with horse serum, Berger 
found that this increase is at the expense of the albumin with a corresponding 
rise in the globulin fraction In his experimental animals, Letterer found 
only a slight increase m the total blood and globulin protein 

Clinically a hj'perprotememia has been found but rarely in generalized 
amyloidosis Koref in a case of amyloidosis secondary to tuberculosis 
found the blood proteins 10 89 gm per 100 c c with an albumin-globulin 
ratio of 20 80 There was a slight rise in the total fibrinogen These 
figures are remarkable in Anew of the fact that in this case there was a free 
proteinuria Petschacher found hyperpi otememia and hyperglobulin- 
emia in a case of amyloidosis consequent to an ulcerating tuberculosis 

As another link in the chain of his evidence, Letterer found that there 
IS a close affinity in the molecular content of carbon, hydrogen, nitrogen and 
sulphur atoms between amyloid and globulin 

Until systematic studies of the blood proteins in human and experi- 
mental amyloidosis have been made, all that can be said for Letterer’s con- 
tention IS that it IS highly suggestive The fact that low blood proteins 
are found frequently in human amyloidosis does not inAahdate his views 
because it may easily be conceived that when the amyloidosis is so far ad- 
vanced as to involve the kidnejs and cause piotemuria, a previously high 
protememia may be converted into a deficiency As far as our present 
knowledge permits us to say the only conditions m which a hyperprotein 
emia and hyperglobulinemia are found with any degree of consistency are 
dehydration and multiple myeloma (Perlzweig, Delrue and Geschicker,®” 
Shirer, Duncan and Haden ^■‘) This latter observation made since Let- 
terer’s publication adds strong support to his contention 

Diagnosis 

If we may judge from the results of experimental amyloidosis m mice 
and the obseivations upon horses treated for the production of antisera 
amj^loidosis is insidious, and does not make itself clinically manifest in man 
until the suppurative focus has been in existence for many months Ac- 
cording to Waldenstrom,^” it requires one to two years before the amyloid 
becomes deposited Inasmuch as the spleen is the first organ and the one 
most consistently involved, enlargement of that organ is probably the first 
sign As a rule, the clinician observes the patient when the disease has 
already spread to other viscera, especially the Iwer and the kidneys In- 
volvement of the liver never gives rise to gross evidences of hepatic insuf- 
ficienc}, but manifests itself clinically merely in enlargement of the organ 
Sometimes the enlargement is extreme as m the case clinically reported by 
Rachmielowitz where it reached nearly to Poupart’s ligament The 
dominant clinical manifestations of generalized amyloidosis arise from in- 
volvement of the kidney, and indeed, most recent reports on the clinical 
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aspects of amyloidosis are concerned only with the renal manifestations 
under the title “ amyloid nephrosis ” We regard the term “ nephrosis ” as 
unfortunate for many reasons ( 1 ) Because under no circumstance is the 
amyloid kidney a pure epithelial iiiAmlvement of the kidney according to 
the definition under which the term nephrosis was first coined, but always 
represents involvement of the connective tissue and vascular structures, 
(2) Because clinically the renal manifestations do not always correspond 
to the conventional criteria of nephrosis formulated by Epstein and others 
but are frequently accompanied by vasculai reactions of which hypertension 
and azotemia are the prominent expressions, (3) Because in the light of 
modern studies, “ nephrosis ” is not a disease but a symptom complex whose 
clinical manifestations are the result of a hypoproteinemia from whatever 
cause The term nephrosis, therefore, if used at all should be applied to 
losses of protein sustained by way of the kidney 

Albuminuria is the most constant symptom of generalized amyloidosis, 
it vanes from a trace to many grams per liter As a rule albuminuria 
signifies involvement of the glomeruli by amyloid, but not necessarily so 
(Rosenblatt) On the other hand, amyloid infiltration of the kidney is not 
always accompanied by albuminuria When the albuminuria becomes ex- 
cessive (more than 1 gram per liter) the typical secondary evidences of 
hypoproteinemia become manifest with anemia, edema, anasarca, choles- 
terinemia and doubly refractive lipoids in the urine (Rachmielowitz, 
Shapiro,^’' Noble and Major,®® Bannick, Berkman and Beaver,®® Rosen- 
blatt ^®) Sometimes the cholesterol m the blood reaches excessive figures, 
in the case reported by Rachmielowitz, 625 mg per 100 c c of blood 

In the majority of instances the systemic blood pressure in generalized 
amyloidosis is low Indeed Rosenblatt, m his large series, found no in- 
stance in which the pressure was over 140 mm of mercury On the other 
hand, hypertension has been observed by numerous observers (Volhard 
and Fahr,^® Bell,^® Noble and Major, Dixon) Sometimes the hypertension 
develops as a terminal event In the case reported by Gerber (reported 
previously during the lifetime of the individual by Rachmielowitz) the 
tension rose two and a half years after the first observation Perla and 
Gross report a similar observation m a patient 16 years of age The 
majority of observers associate hypertension with the onset of secondary 
renal contraction (Noble and Major) 

Azotemia has been reported frequently In Dixon’s series it was 
present in 26 per cent of the cases, it is apparently independent of the 
systemic blood pressure, even causing death with a normal or low tension 
(Bannick, Berkman and Beaver), thus differing from the usual association 
witnessed in the primary or secondary contracted kidney 

A not infrequent symptom of amyloidosis is purpura It was present 
m one of my cases (Case 2) and has been reported by Konigstein ® Perla 
and Gross,'® Leupold '' and Strauss”" Strauss reports amyloid involve- 
ment of the blood vessels of the skm m the purpuric areas 



THE CLINICAL ASPECTS OE AMYLOIDOSIS 


83 


Since the inti oduction of the Congo red test (Bennhold the diagnosis 
of generalized amyloidosis has been placed on a sounder footing This 
test depends upon the disappearance of the d 3 'e after intravenous injection 
of the dye Melamed, “ whose experience m Montefiore Hospital with the 
test has been extensive, legards the diagnosis of amyloidosis as justified 
when the retention of the dye is 50 per cent or over, doubtful when it is 
between 25 per cent and 50 per cent and negative when it is below 25 per 
cent A retention of 100 per cent makes the diagnosis certain Kramer 
and Som found vital staining with intravenous Congo i ed of definite aid 
m outlining the borders of a localized amyloid tumor of the larynx Gerber 
noted the persistence of the dye m the affected organs years after the Congo 
red test had been performed 

Is Amyloidosis Reversible^ 

This question is obviously important Gardnei m 1891 reports the 
case of a man with extensive necrosis of the femur with all the constitu- 
tional evidences of amyloid disease albuminuria, enlarged liver and cachexia 
After amputation of the leg, the patient lecovered completely Walker ■*’ 
reports the case of a boy aged four, who two years after the onset of a 
chronic empyema developed albuminuria, enlarged liver and spleen and 
cachexia A thoracoplasty was performed One year later the liver and 
the spleen had diminished appreciabty in size and the cachexia improved 
Eight years later the boy was completely well Waldenstrom,®®’^® in two 
publications, reports numerous biopsies of the liver upon suspected cases of 
amyloidosis and in three instances found complete disappearance of the 
amyloid after healing of a suppurative tuberculous focus Incidentally he 
notes that a liver may not be enlarged and yet show considerable amyloid 
Metraux^® reports an extremely interesting observation A child of 13 
developed typical amyloid disease the result of a chronic osteomyelitis 
The Congo red test was positive The osteomyelitis healed, and five years 
later the Congo red test had become negative, the albuminuria had dis- 
appeared, and the liver had returned to normal size Two years later the 
osteomyelitis recurred and three weeks later the patient died from sepsis 
dhe liver showed amyloid with healing granulomatous changes, the Kupfer 
cells contained amyloid and the kidneys showed beginning contraction It 
IS doubtful whether the amyloid recurred after only three weeks’ suppuration 
so that we must assume in Metraux’s case the patient was clinically but not 
anatomically healed 

Recently Reimann reports the case of a woman, aged 30, who devel- 
oped amyloid disease two years after the first symptoms of tuberculosis 
and one year after a thoracoplasty The Bennhold test showed complete 
disappearance of the dye after one hour The patient slowly improved, 
and nine months later only a normal per cent of the d) e was retained All 
S3Tnptoms of amyloidosis eventually disappeared and three 3 ’ears later the 
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patient was perfectly well The liver and the spleen were not palpable and 
the urine contained only a trace of albumin 

In experimental amyloidosis Kuczynski noted resorption of the amyloid 
if the lesion were not too advanced Morgenstern also noted that amyloid 
deposits began to subside after stopping the injections of nutrose and at the 
end of four months had practically disappeared In the liver he noted some 
connective tissue replacement Grayzel, Jacobi and Warshall also noted 
lesorption of amyloid m animals in the earliest stages of the process and 
especially if liver was added to the diet No regression was noted in the 
advanced stages 

In summary one can conclude that the clinical regression of amyloidosis 
is possible provided the focus is removed Whether complete anatomical 
healing with restitutio ad integrum is possible remains doubtful 

Atypic \l Amyloidosis 

This term was employed by Lubarsch to connote instances of amy- 
loidosis m unusual sites and without apparent cause There is usually no 
involvement of the liver and spleen, while such organs as the heart and 
lungs, the skin and striated muscles are particularly involved Sometimes 
the amyloid occurs as tumoi-hke masses, either of pure amyloid or as a 
secondary involvement of a new growth (usually a myeloma) Frequently, 
the usual coloiimetiic reactions of amyloid are absent 

Lubarsch reported thiee cases In the first, amyloid was deposited in 
the heart, lungs, stomach, esophagus, the intestines and the skin In the 
second, the patient had signs of scleroderma and myotonia and a large 
tumor of the tongue which proved to be a massive deposit of amyloid In 
the third, there was maiked amyloidosis of the stomach, lungs, heart, spleen, 
trachea, the entire genital tract and the bronchial and mesenteric lymph 
nodes Gerstel reports another case of huge amyloidosis of the tongue, 
with amyloid deposits in the skin of the neck, the gastrointestinal tract, the 
heart and the blood vessels Pick ’’ reports two cases The first, a man 
aged 54, had difficulty in swallowing and a generalized disturbance in mus- 
cular function A diagnosis of myotonia, scleroderma and carcinoma of 
the tongue was made Autopsy revealed a widespread amyloidosis of the 
muscles, the tongue, the heart, stomach, intestines, lungs and serous mem- 
branes The second was a woman aged 51 with swelling of the tongue and 
muscles of the neck and thickening of the cervical skin At autopsy there 
was found a diffuse amyloidosis of the tongue, the floor of the mouth, soft 
palate, pharynx, esophagus, stomach, intestines and diaphragm In neither 
case was a cause discoverable Recently Warren reports a case of general 
involvement of the musculature without involvement of the parenchymatous 
organs Mollow and Lebell report tlie case of a man aged 60 who clin- 
ically showed hypertonia of the muscles, enlargement of the tongue, and ab- 
dominal pain At autopsy generalized amyloidosis of the muscles and skin 
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was found, without involvement of the parenchymatous organs Perla 
and Gross report three cases The first was a female, 53. > ears of age, with 
extensive amyloid disease of the heart, tongue, gasti omtestmal tract and 
other organs, vho died of congestive heart failure The second was a 
temale aged 16 years, with extensive amyloid deposits m the kidneys, liver 
and suprarenals, who died m uremia She had an ankylosis of one joint 
Ihe third case was a female, 63 years of age, with amyloid contracted kid- 
neys who died m uremia She had severe coronary sclerosis and a healed 
infarction of the left ^entrlcle The amyloid was limited to the kidneys 
Strauss reports the case of a man, aged 72, who had dyspnea and generalized 
enlargement of the lymph nodes The amyloid was found in the epi- and 
pericardium, lungs, l}mph nodes, adipose tissue There was a massive in- 
volvement of the muscle-free blood \essels He discusses 28 previousl) 
reported cases of atypical amyloidosis and suggests the name para-amy- 
loidosis to comprise these bizarre forms 

Herxheimer and Reinhart collected 38 cases of amyloidosis of the 
upper respiratory tract and lung and eight cases of amyloidosis of the lung 
They hold that no sharp distinction can be made between the generalized 
and localized forms of amyloidosis, because one may find the most extra- 
ordinary combinations 

In the atypical variety may be mentioned the tunior-hke masses found 
in the upper respiratory tract cited by Poliak and Kramer and Som 

Lubarsch has attempted to classify these atypical cases of amyloid dis- 
ease into three groups (1) Those involving mainly the skin simulating 
scleroderma, (2) Those m which the dominant infiltration is m the muscle 
simulating myotonia, (3) Those involving the tongue simulating neoplasm 
In addition we would add a fourth, namely, cases of amyloidosis associated 
with chronic deforming arthritis This seems the best clinical classification 
of so-called atypical amyloidosis at present at our disposal, but it is by no 
means to be considered inclusive 

Summary 

The chemical nature of the amyloid substance is not conclusively known 
Pathologically, amyloidosis usually repiesents an involvement of the reticulo- 
endothelial system and the pencapillary and periglandular connective tissue 
Almost any tissue except the cerebrospinal substance maj'^ be involved, with 
a special predilection for the muscles and skin In addition to the con- 
■ventionally known causes, such as tuberculosis, chronic suppuration, syphilis 
Hodgkin’s disease and necrotizing blastomata, amyloidosis, either general 
or localized, is frequently associated with multiple myeloma and its at- 
tendant Bence-Jones proteinuria and with ulcerative lesions of the bowels 
A case of amyloidosis associated with chronic deforming arthritis is re- 
ported Such an association has been reported not infrequently', though 
the relationship is not clear The number of reported cases of amydoidosis 
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Without appaient cause, in other Avords, piimary amyloidosis, is progres- 
sively increasing and constitutes an important nosological entity Expeii- 
mentally, amyloidosis has been produced in vaiious ways, but the under- 
lying principle represents a prolonged overdosage with protein, preferablv 
by the pai enteral route The evidences in favor of Letterer’s contention 
that amyloidosis is the result of a hyperprotememia and an associated hyper- 
globuhnemia aie revicAved and may be regarded as highly suggestive 

The clinical diagnosis of amyloidosis is dependent upon the following 
signs ( 1 ) The enlargement of the viscera that may become palpable, namelv 
the spleen and the hvei (2) The dcA^elopment of signs of the so-called 
nephiotic, but better termed hypoproteinemic syndrome consequent upon 
the involvement of the kidney These are proteinuria, diminished blood 
pioteins, hypercholestermemia and generalized anasarca In later stages, 
general arterial hypertension and azotemia may develop The latter may 
occur without a co-existing hypei tension, m contradistinction to other 
varieties of renal disease associated with hypertension (3) Purpura of 
the skin This sign has been less commonly observed but has been reported 
sufficiently frequently to be legarded as a symptom of the disease (4) 
Ihe Bennhold Congo red test forms the most important confirmatory test 
of amyloidosis A 100 per cent retention of the dye is diagnostic 

There is abundant evidence that amyloidosis is clinically reversible, 
whether it is anatomically reversible has as yet not been definitely proved 
Atypical amyloidosis constitutes a diverse variety of anatomical lesions 
Clinically they may thus far be classified into four groups (1) cases 
simulating scleroderma , (2) cases simulating myotonia, (3) cases simulat- 
ing tumoi of the tongue, (4) those associated with deforming arthritis 
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ADEQUATE TESTS OF CURATIVE THERAPY 

IN MAN- 

By W D SuTLirF, M D , Chicago, Illinois 

It IS widely recognized that the subject of therapeutics has a great emo- 
tional appeal for the lawman, and as a coirective measure a clear view of 
therapeutic possibilities is expected of the physician But it is on the subject 
of therapy that tire demands of piactice strain the exercise of cool judgment 
to the utmost The doctor may adopt either an exaggerated skepticism, or 
an exaggerated optimism, depending on his temperament He is also nearly 
always subject to fashions in the use of certain popular methods of treat- 
ment Due to such influences, no doubt, the element of belief as distin- 
guished from objective data plays a large part in determining the physician’s 
attitude toward therapeutic problems A question that is often asked when 
therapeutic practice is discussed illustrates this dependence on belief One 
physician asks another “ Would you demand such treatment foi yourself in 
case you were ill ^ ” This question implies a consideration of the safety and 
freedom from discomfort of the therapy, but its mam object is obviously 
to pierce beyond any facts and find the state of belief of the person who is 
quizzed The profession is thus quite practical but not entirely rational 
when questions of therapeutic efficiency are concerned This irrational ap- 
proach persists today in spite of the fact that it has been repeatedly shown 
that it IS possible to measure the effectiveness of curative therapy In this 
paper the data accumulated in support of the value of several well known 
curative agents are reviewed and the experiments are cited as examples of 
effective methods for testing therapeutic agents Such a discussion is not 
to be found in the recent medical literature It is hoped that it will aid in 
defining standards of achievement for those who advocate new cures, and 
also contribute to a better reasoned attitude by the profession when they are 
confronted with reports of therapeutic success 

During the introduction of quinine, of diphtheria antitoxin, and of in- 
sulin, testing methods ranging from the most primitive to the most exact 
were devised and used The experiences with these three medicaments fur- 
nish good examples of the various types of clinical therapeutic experiments 
that have proved most useful 

Ihe possibility of curative therapy specific for a given disease was first 
demonstrated satisfactorily in the case of quinine ^ introduced to Europe in 
1638 It was introduced in the form of various preparations of Peruvian 
Bark, in the same way that many other products of vegetable origin were 
made known to the medical profession in the seventeenth century Reports 
of single cases or “ cures ” that resemble testimonials were recorded The 
*Recened for publication January 13, 1936 
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“ cuies ” seem to have derived much of then importance as a result of the 
rank of the peisons treated, for example, it is related that a provincial 
governoi of Coreggidor was successfully treated latei the Countess of Chin 
Chon, and finally m 1649 the future Louis XIV of France The Jesuits 
adopted the baik and distiibuted it widel)^ It was a'so sold by drug dealers 
Because thei e was little cui losity in Europe as to its source, and because the 
Indians who gathered it for market did not believe that it had any potency 
as a medicine, a good deal of adulteration and substitution occuried 

Opinion was di\ ided as to its value foi thirty to forty years During 
this time and also latci, the prepaiations of the drug frequently lacked 
potency Certain prejudices of the time such as those resulting fiom the 
prevailing theories of disease processes, and from the leligious character 
of some of the drug’s suppoiters (as the Jesuits) prevented an impaitial 
judgment In 1676, Sydenham gave an account of the use of Peruvian 
Bark that was of a diffeient character “ He related his obseivations on the 
use of the Bark over a period of years He described the type of fever, 
namely the remittent fever, in which it was useful, the symptomatic results, 
and by consideiing dosage explained the tendency to relapse observed by 
otheis The dosage that he recommended was quite similar to that in use 
today This publication no doubt had some direct effect upon the adoption 
of the drug, but it was not as influential as the activities of Talboi who 
populaiized its use as part of a secret foimula which was published after his 
death by Louis XIV The disclosuie that Peruvian Bark formed the potent 
part of this foimula apparently fixed its value until the piesent time Much 
has since been learned about Peruvian Bark The active principle was iso- 
lated m 1821, and the parasite of malaria was recognized by Laveran in 
1880, but these and other facts of lesser importance have not materially 
altered oui views m regard to its theiapeutic application 

The vicissitudes of quinine from the time it was first called to the atten- 
tion of Europeans until it was finally accepted aie duplicated in many re- 
spects in therapeutic efforts today Remedies are sometimes used and ad- 
vocated by lay persons, medical sects, and by physicians, m the treatment of 
ill-defined groups of diseases, with no rational explanation of the lesults 
expected Data may be presented m support of such claims that have no 
more value than a testimonial The customary reaction to such claims is 
the setting up of a group that believes, and a gioup that does not believe, 
and these cannot reconcile their diffei ences until impai tial experiment de- 
termines the truth so it can be seen by all 

Sydenham’s contribution to the methods of observing therapy was of 
the o'reatest importance He showed that a skillful clinician with a knowl- 
edf^^of the course of a given disease, derived from experience, could obseive 
the effects of medication and come to a valid conclusion as to its worth 
This method is within the daily activity of every active and skillful clinician 
It has been used more widely than any other, but the results have often been 
unsatisfactory It is almost impossible to draw the boundary line between 
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skillful obseivation and the unconsciously colored lepoits of those who 
favor belief or disbelief The personal integiity and skill of the indnidual 
author cannot be known to all of us, and without this knowledge reports of 
obseivations of symptoms as seiially observed m practice cannot be eval- 
uated As a result, and due to the combined efforts of a long succession 
of physicians, impro\ed ways of testing medicaments have been devised 

The development of furthei specifics such as diphtheria antitoxin 
dominated medical thought and piogiess during the isolation of many bac- 
terial agents and the beginning of immunology in the late nineteenth and 
early twentieth century The infectious theory of disease was leading to 
active search for curative methods m a fiuitful direction Experimental 
medicine was active and productive 

The steps through which diphtheiia antitoxin came to the attention of 
the profession were as follows ^ Lofflei in his description of the diphtheria 
bacillus noted that although it did not invade the body it produced general 
systemic and distant toxic effects Roux and Yeisin m 1889 showed the 
presence of a soluble toxin by inoculating animals with broth from which the 
bacterial bodies had been separated by means of porcelain filters Von 
Behring, Wernicke and Futaki showed that the blood serum of inoculated 
animals and those recovering from the disease neutiahzed the effect of such 
toxins when passively administered m other animals In the years 1890, 
1891 and 1892 these authors described the production of such antibodies in 
horses, sheep and cattle, and gave methods of estimating their potency in 
guinea pigs During the course of these studies, tlie application of this 
knowledge of antibodies to the cure of disease in man was kept in mind, 
and at Christmas time m 1891, the first child was given 50 c c of sheep 
antitoxic serum subcutaneously in the von Bergmann Clinic with a satis- 
factory result as reported by von Behring and Wernicke More extensive 
clinical trials were made in 1892 and 1893, and the antitoxin was supplied 
to others and widely used after 1894 

No therapeutic measure so well tested in animals had eier before been 
given to clinicians for use m patients, and the lesson of the worth of care- 
fully controlled observations led to a conscious effort to conduct clinical 
tests in a similar manner Symptomatic results fiom antitoxin sufficiently 
striking to form the basis of a report like Sydenham’s report on Peruvian 
Bark, were apparent when only a few patients had been obseried The 
membrane was found almost invariably to cease spreading, and to disappear, 
together with general improvement The number of cases treated and de- 
scribed in written reports was enormous Two new features of these re- 
ports are noted (1) The adoption of simple statistical methods such as 
averages, tables and graphs to describe the effect of therapy on sjmptoms, 
on the incidence of complications and on the death rate (2) The com- 
parison, wherever possible, of these findings with those of control series of 
cases It was widely felt that obseivations on large numbers of cases were 
better than observations on small numbers of cases because the variability of 
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the disease was a relatively smaller source of erroi in the laiger series As 
contiol senes for companson, nearly all workers used groups of patients 
seen in the years immediately befoie 1894, the year in which the general use 
of diphtheria antitoxin was begun 

It seemed to many that these data gathered on this unprecedented scale, 
and according to methods that were new in part, did not constitute an im- 
provement over the simpler and easier studies of Sydenham A good many 
Cl iticisms were made ^ Most of these Avere concerned with the suitability of 
the controls seen previous to 1894 with which treated cases were compared 
It was pointed out that all the cases reported were seen in hospitals, and that 
the character of the hospitalized cases might conceivably change from time 
to time due to variations m the criteria for hospitalization Further studies 
outside the hospitals disposed of this objection It was further pointed 
out that the treated series were diagnosed by means of throat culture, but 
that contiol cases were not so diagnosed Analyses showed that only very 
small erroi s could aiise from this source A moie serious objection to the 
use of controls observed before 1894 was raised by epidemiological studies 
Within a few >ears before or after 1894 a severe world wide epidemic of 
diphtheria came to an end, without any lelationship to the mtioduction of 
antitoxin as a therapeutic agent The number of cases fell off rapidly, and 
the proportion of fatalities among the lemaining cases also became less A 
false idea of the effectiveness of the seium therapy had thus been gamed 
from comparisons between cases seen before and aftei the termination of 
this epidemic The great impoitance of studies in which the control ob- 
servations were adequate was then acknowledged In the best of these, by 
Fibiger, m Blegdam’s Hospital two groups of patients were observed simul- 
taneously m the same hospital, and chosen by means of numbers assigned 
impartially on entrance In two other expei iments the results of treatment 
were compared in two similar, but separate hospitals at the same time, m 
the same city, in Berlin at the Chaiite and the Bethanien Hospitals, and in 
Pans by Roux, Martin and Chaillou Since such statistical studies of death 
lates are the material that is now quoted m suppoit of this important medica- 
ment, a table is given which indicates the results of several representative 
experiments, the first with the inadequate controls, the other three those just 
described 

Table I 

Mortality Rate of Diphtheria Cases Treated with Antitoxin Compared with Cases Treated 

without Antitoxin 


Reference 

With Antitoxin 


Without Antitoxin 

Where treated 

Number 

Number 

Died 

Per cent 

Died 

Number 

Number 

Died 

Per cent 
Died 

New York ® 

Pans ® 

Berlin ^ 
Copenhagen ® 

56,425 

448 

317 

239 

8,464 

11 

53 

8 

15 0 

24 5 

16 7 

35 

27,210 

520 

260 

245 

8,496 

312 

102 

31 

34 9 

60 0 

43 1 

12 5 


ADEQUATE TESTS OF CURATIVE THERAPY IN MAN 


93 


The initial venture of modern medicine into thei apeutics was thus accom- 
plished m a scientific manner The actions and potency of diphtheria anti- 
toxin were first carefully ascei tamed in animals From these experiments 
the dosage of the antitoxin was easily controlled The obseivation of the 
action of antitoxin in a consecutne series of cases according to the simple 
technic that S}denham emplo>ed played a large pait m its wide adoption 
For written leports, however, statistical methods came into play These 
gave results that weie much too fa^orable, due to the fact that epidemic 
fluctuations were not observed, but the three experiments quoted abo\e ap- 
pear to have been adequately controlled The data quoted in the abo\e 
table have withstood the criticism of several critical generations 

As other therapeutic sera have been developed the same methods ha\e 
been used to ascertain their usefulness m man New variations in the 
application of the statistical method were often required Antimeningococ- 
cic serum was used on a large scale first in the epidemic of 1911, and 1912, 
with a mortality rate (30 9 per cent) much below that always preMOUsly 
reported (SO per cent to 80 per cent) ” Since that time results have been 
found satisfactory by many, especially by those who have paid particular 
attention to the use of serum possessing the necessary type specific antibodies 
(Wadsworth, mortality rate 17 8 per cent) Dissatisfaction has been re- 
ported repeatedly by physicians who happened to see some marked variation 
from the average death rate in a small experience or by physicians who ob- 
served an epidemic in which the serum was not effective It is unfortunate 
that no well selected series of control cases was compared with those treated 
With serum, as McCoy,’^^ and more recently, Petrie have pointed out 
Those who have had definitely unfavorable experiences have possibly been 
given greater importance than they deserved Petrie outlines the control 
methods that would be required for collecting the best data as follows (1) 
A group of patients treated with serum (2) A group of patients treated 
with frequent lumbar spinal drainage and (3) A group of patients treated 
intraspmally with normal non-immune horse serum (4) A group of pa- 
tients treated expectantly 

The serum treatment of lobar pneumonia may be divided into two 
periods in regard to the methods of testing employed Before 1904 anti- 
pneumococcic sera were prepared without respect to the serologic differentia- 
tion among the pneumococci, and were used in small groups of cases by a 
large number of practitioners The results were collected and the total 
was reported in statistical tables, together with each author’s descriptions 
of the symptomatic results but with no thought of controls The reports 
were favorable, but were not taken seriously, and as commonly happens with 
therapeutic procedures that are not definitely proved to be effectu’^e, the pro- 
cedure fell into disuse, without the production of any evidence that could 
be shown to be unfavorable T}pe specific antipneumococcic serum was 
shown to be clinically useful first by Cole,^^ who observed a series of patients 
accuratel} after the method of Sydenham and, due to the known excellent 
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character of his ability and experience, these results were accepted by many, 
despite the lack of adequate controls Otlieis,^"’"®’""-'® have made great 
efforts to compaie treated patients with controls m the same hospital during 
the same season In one instance a direct compai ison was undertaken 
between non-specific and specific horse seium concentrates These results, 
expressed by means of tables of figures, are probably the most extensive and 
clear of any such theiapeutic investigations 

In the case of scailet fever antitoxin the symptomatic effects were ob- 
served repeatedly and were compai ed with adequate controls, but the 
naturally low death and complication rates prevented the collection of the 
best kind of compai able data as to its therapeutic efficiency A further 
clinical experiment was conducted by Blake and T i ask "■ that deserves special 
comment from the point of view of the methods of investigation employed 
The clear rationale that had been piovided for the use and actions of scarlet 
fevei sti eptococcic antitoxin by means of the Schultz Chailton test and Dick 
test led Blake to inquire not only “ Does the seium cure the disease^ ”, but 
“ Does the serum neutralize the toxin that is pi esent and simultaneously cure 
the disease^ ” He was able to show by doing skin and neutralization tests 
with the sera taken at different stages of scarlet fever from 133 patients that 
toxin circulated in the blood stream during the time of greatest toxicity, that 
the toxic action of such blood was prevented by the administration of anti- 
toxin, and that the neutralization of the toxic action of the patient’s serum 
was followed by clinical cure of the disease This method is applicable only 
where something of the action of the medicament is understood, and some 
essential featuie of the disease can be made the object of measurement 
Claude Bei nai d early contrasted such rational experimental study of 

therapy in man and animals with statistical methods, presenting an array of 
objections to obseivations that weie applicable to the mystical “aveiage 
case ” Therapeutic investigations m man such as Claude Bernard urged 
became of importance as the knowledge of physiology accumulated 

The most important developments in therapeutics m the recent past have 
been in the field of physiology as applied to medicine, by the leplacement of 
hormones and vitamins lacking in disease Insulin was the first of these 
The methods through which its use became established ai e typical 

A laige number of workeis had confirmed and accepted Minkowski’s 
explanation that the pancreas elaborated a hormone necessary to the metabo- 
lism of glucose Diabetes was repioduced in the dog and carefully com- 
pared with diabetes in man The disturbance in carbohydrate metabolism 
was measured by means of urinary and blood sugai , and the respiratory 
quotient The discovery of Banting and Best, that watery extract of the 
pancreas maintained depancreatized dogs and lowered the blood sugar of 
rabbits, was the culmination of an extensive series of experiments by others 
which indicated that such a substance was present Its application to man 
was a foiegone conclusion The preparation of extracts sufficiently non- 
toxic to be safe proved a temporary stumbling block, but this difficulty was 
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solved with the aid of Colhp Once a suitable conceiiti atioii of the mateiial 
was obtained and administeied, obseivations of the carbohydrate metabolism 
showed that profound changes had been seemed Confirmation of these 
findings by others was all that was lequired to make obvious the effective- 
ness of the medicament Subsequent analyses of series of such treated 
cases have been made with the purpose of clinical description and only inci- 
dentally to confirm the fact apparent to all that insulin is a specific remedy 
for diabetes melhtus Such methods mark a definite step forwaid because 
the demonsti ation is conclusive and the information is not statistical It is 
applicable to individual cases instead of the aveiage case The basis upon 
which such data may be developed is a clear conception of the nature of the 
disease 

When this seaich for trustwoithy methods of testing therapeutic effi- 
ciency was begun it was hoped that expeiiments could be classified into 
various kinds This has been done Three different types of testing 
methods were distinguished as follows 

1 Observation of consecutive cases and compaiison with the fund of 
experience (Sydenham) 

2 Counting of cases, preparation of statistics, and comparison with 
similarly prepared controls (Louis) 

3 Observation of the effect of medication upon some of the essential 
features of disease (Claude Bernard) 

Outstanding successful examples of the application of each of these 
methods are described above It was also hoped originally that the useful- 
ness of each of these methods could be determined objectively from the 
leports in the literatuie A tabulation was projected to show the results 
of different methods applied to the same therapeutic measure, in which only 
subjects about which general agreement had been obtained were to be in- 
cluded, with attention to the successful demonstration of the absence of 
effect as well as the presence of effect Such compaiisons were found to be 
impiactical because the data were not adequate There was a tendency for 
only one method to be used for each therapeutic agent, and carefully prepared 
reports of the lack of effect of therapeutic agents were very rare 

The statistical method is the only one of these three methods that has 
been the object of frequent discussion from the point of view of method- 
ology There are those who regard the statistical method, so called, most 
highly There aie others who place very little reliance upon information 
obtained in this way The method in principle as Louis stated it is quite 
simple “ For true experiences m medicine as I have elsewhere remarked 
(and as anyone may be convinced by what has preceded), true experience 
111 medicine can result only from the exact analysis of numerous parts, well 
ascertained, classed according to their resemblance, compared with care, and 
counted ” The mathematical manipulations that are useful m therapeutic 
experiments are of the easiest, and mistakes are raiely attributable to faulty 
statistical methods Disappointing results have been obtained most often 
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either by investigatois who have collected larger numbeis of observations 
that were uncritically made, oi by those who have not taken the trouble to 
secure compaiable contiols The setting up of adequate controls is prob- 
ably the chief technical difficulty Experimentation on such a scale with the 
illnesses of people is often frowned upon It is also the common experience 
that a small number of favorable results leads many of the more optimistic 
practical physicians to question whether it is ethical to withhold the therapy 
from enough impartially selected patients to provide adequate controls The 
use of statistical data for judging therapeutic efficiency might become in- 
frequent due to such complexities in its use were it not indispensable iii 
certain situations When the lationale of a measure is not well enousfh 
understood to provide objective evidence of cure in a single case, statistics 
are the only resource Even where a thoroughly rational method of ob- 
servation of the effects of therapy is knoivn, additional information of im- 
portance such as the general death rate, complication rate and relapse rate, 
may be determined by means of statistics 

The classification of theiapeutic testing methods used above is not ex- 
haustive It IS obvious that the skillful use of such methods depends upon 
the alteration and adaptation of the technic to suit each individual disease 
and therapy The value of this discussion is thought to he in pointing out 
the possibility and emphasizing the desirability of careful, conclusive tiials 
of therapeutic measures in man 
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SPONTANEOUS SUBARACHNOID HEMORRHAGES AND THEIR 
RELATIONS TO RUPTURES OF SMALL ANEURYSMS 
IN OR NEAR THE CIRCLE OF WILLIS 

By Lewellys F Barker, M D , F A C P , Baltwio) c, Mmyland 

During recent years the accurate clinical diagnosis of the nature and lo- 
calization of intracranial vasculai accidents has been gieatly advanced, thanks 
to more careful clinical pathological studies on the one hand, and to the applica- 
tion of the methods of cerebial angiography through the injection of thorotrast 
or othei contrast substances, on the other In paiticular, the hemoiihages into 
the subarachnoid space in the region of the circle of Wilhs with filling of the 
cisterna can now be usually recognized with certainty and appropriate treatment 
can be instituted early The case repotted here illustiates well the symptom- 
atology and the results of prompt tieatment in a case of sudden subarachnoid 
hemorrhage 


Case Report 

The patient, Beniditto M , white, 52 years of age, a contractor, was admitted to 
the Osier Clinic (service of Professor Wai field T Longcope) on the evening of 
February 1, 1936, with the complaint of severe headache that had started suddenly 
four days earlier m the occipital region and had gradually become more generalized 
and more severe 

Family Histoiy The parents of the patient are both dead, the mother having 
died at the age of 62 He was one of a family of six, four of whom are living and 
well, one having died of influenza at the age of 15 The family in general has been 
healthy except for a tendency to obesity There has been no history of any disease 
similar to the patient’s in his family 

Past Histoiy of Patient Except for measles in childhood and an attack of 
pneumonia at the age of 12, the patient has enjoyed excellent health except that for 
many years he has had a monthly headache lasting 10 or 12 hours, apparently mi- 
graine He denies venereal infection at any time in his life 

His habits with regard to food and drink have been abnormal It is said that 
he has taken only one meal a day (in the evening) On rising in the morning he has 
taken one cup of coffee with two small glasses of whiskey There has been no mid- 
day meal He has been a liberal drinker of wine, consuming six or seven bottles 
daily in the summer time and often as many as 10 bottles daily in the winter time 
In addition, he states that he has taken “ as much beer as he could get ” He smokes 
from three to six cigars daily 

He has never been operated upon and has suffered no traumata 

About one year ago his eye-sight began to fail and he was fitted with glasses 

* Received for publication March 28, 1936 (Thursday Clinic to Senior Students of 
the Johns Hopkins Medical School, February 13, 1936 ) 
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Htsfoiy of Picscitt Illness Four days before admission to the hospital, the pa- 
tient, having felt perfectly well until that time, had spent the afternoon at the movies 
After supper, the one meal that he eats each day, he had not felt quite up to the mark 
About 8 00 p m he \\ ent from the hot kitchen upstairs to a cool porch to get some 
clothing and on leturning to the wann room he was suddenly seized with a severe, 
continuous, throbbing headache, beginning in the posterior pait of the head and right 
temporal region and soon spreading over the whole of the head He w^ent to bed 
immediately, felt nauseated and tried to vomit within ten minutes after the onset of 
the headache He slept some thiough the night but next day the headache was worse 
He felt feverish, sweated profusely and found it difficult to open his eyes or to see 
w'hat was going on about him and was unable to eat as food caused nausea He 
could, how'eiei, retain w'ater m the stomach On the second daj, he took 12 pills 
that came from a drug-store but wuthout any relief Indeed, the symptoms not only 
persisted but became intensified There was no bow^el movement during four days 
despite numerous doses of salts He w’as not unconscious or stuporous at any time 
and remembers coming to the hospital There is no history of overexertion, excite- 
ment or trauma preceding the attack 

Physical Exanunation (D) Muick and D) Haivcy') Temperature 101° Res- 
piratorv rate 28 Pulse rate 56 The blood pressure w'as 150 systolic, 75 diastolic 
The patient was evidentlj suffering severe pain and was so acutely ill that he w'as dis- 
turbed as little as possible during the examination There was evident photophobia 
The patient w'as somewdiat obese and the skin was moist The pupils were small and 
reacted well, both to light and on accommodation There w'as no nvstagmus and no 
conjugate deviation of the eyes Examination of the eye grounds was negatne 
There was some deflection of the nasal septum to the right IModerate gingivitis 
Slight pharjngitis The glands at the angle of the jaw' were palpable but the glands 
elsewhere were not enlarged No enlargement of the thyroid gland There was 
marked rigidity of the neck and a definitely positive Kernig sign The lungs and 
heart were negative The radial arteries w'ere palpable but not much thickened 
Abdomen and genitalia negative Deep reflexes everywhere normal Abdominal and 
cremaster reflexes present Babinski negative on both sides There was some 
tenderness on pressure over all of the anterior part of the head 

Labotatoty Tests Blood red blood cells 5,330,000, hemoglobin 120, white 
blood cells 13,860, polymorphonuclear neutrophiles 80 per cent, eosinophiles 2 pei 
cent, small mononuclears 18 per cent Unne Sp gr 1 020, trace of albumin, no 
sugar , a single hyaline cast seen , no w'hite blood cells , no red blood cells Co eh) o- 
spinal Fluid Lumbar puncture done in the accident room before sending the patient 
up to the w'ard revealed a cerebrospinal fluid that wms under pressure of 230 mm of 
W'ater It was grossly bloody, contained 140,000 red blood cells per cu mm and 520 
white blood cells of which 80 per cent w'ere poljnnorphonuclears and 20 per cent small 
mononuclears On sedimentation the supernatant fluid w'as yellowish (xantho- 
chromia) 


Coiiise 111 the Hospital The patient wa^ 
diet, with limitation of the fluids to 3,000 c c 
m 20 c c doses 


kept quiet in oea witn oraers tor iiquiu 
He W'as given paraldehyde occasionallj' 


On the following day, February 2, the blood pressure had fallen to 144 systolic 
und 80 diastolic but the patient still complained of severe pains in the head In the 
he was given a dose of avertin and the blood pressure afterwards fell to 
910 uud 60 diastolic Another lumbar puncture was done, the pressure was 

- 0 mm , Queckenstedt negativ'e Red cell count in the spinal fluid 130,000 White 
ce count 600 That evening the patient felt much better though he was still drowsy 
com the sedativ'es The headache had become less sev'ere 

. *^u February 3, another lumbar puncture was done The fluid was blood tinged 

out 8 c c were withdrawn The pressure was 240 mm , Queckenstedt negativ e 
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Red blood cells 21,000 White blood cells 420 The headache continued but >vas not 
quite so severe He was given another dose of avertin 

On February 4, the patient complained of frontal headache There was no vomit- 
ing nor any significant change in respiration, blood pressure or pulse Cerebrospinal 
fluid (See) removed at 8 00 a m showed an initial pressure of 210 mm The fluid 
was cloudy and of pinkish color Red blood cells 14,420, white blood cells 230 
Another lumbar puncture was done at 8 00 pm The initial pressure was 220 
mm About 18 c c of pinkish, slightly cloudy fluid were removed Red cell count 
12,000 

On February 5, lumbar puncture was done in the early morning The initial 
pressure was 190 mm , 7 c c of pale pinkish fluid removed red blood cells 9,700 
During the day the patient improved much svmptomatically The blood pressure was 
140 systolic and 90 diastolic The respiratory rate 20 Pulse rate 68 He received 
no sedatives during that day except a little codeine At 9 00 pm another lumbar 
puncture was done The initial pressure was 190 mm , 10 cc of pale yellowish fluid 
removed The red cell count was 13,000 in the fluid 

On February 6, in the afternoon, another lumbar puncture was done The 
initial pressure of the fluid was 60 mm , 8 c c of pale yellowish fluid removed Red 
cell count 130, white cell count 120 

By February 7, the patient had improved so much that he said he felt himself 
again The headache had disappeared, he could open his eyes comfortably, the neck 
was no longer stiff, and the Kernig sign had disappeared Cultures from the blood 
and cerebrospinal fluid remained negative 

Diagnosis In this case there would seem to be but little difficulty m arriving at 
the following diagnosis 

1 Spontaneous subarachnoid hemorrhage, probably arising from rupture of a small 

aneurysm in or near the circle of Wilhs 

2 Migraine 

3 Obesity 

4 Presbyopia 

5 Faulty habits 

(a) Inadequate diet, 

(b) Potatonum 

In the absence of any history of trauma, of chronic arterial hypertension, and 
of symptoms suggestive of brain tumor, hemorrhage into the subarachnoid space 
due (1) to injury of the skull and meninges from an accident, (2) to bleeding in a 
tumor with escape into the subarachnoid space and (3) to intracerebral apoplexy with 
passage of blood into the ventricles or subarachnoid space could be easily ruled out 
so that the diagnosis of so-called spontaneous subarachnoid hemorrhage had to be 
made Moreover, the sudden onset, with severe headache, nausea and rigidity of the 
neck indicative of meningeal irritation were strongly suggestive, and the cerebrospinal 
fluid on lumbar puncture confirmed the diagnosis 

The fact that the patient suffered from migraine (monthly attacks) is of some 
interest, since some authors (especially Goldflam) have emphasized the possibility 
of subarachnoid hemorrhage of vasoneurotic origin, a point that I shall refer to later 


Incidence of Spontaneous Subarachnoid Hemorrhage 

The frequency of occurrence of so-called spontaneous subarachnoid hemor- 
rhage has only recently begun to be realized Though the condition was de- 
scribed as long ago as 1886 by Biamwell, it is only in recent jears that the 
symptomatolog)^ has been studied carefully enough to peiinit of the recognition 
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of a characteristic syndrome that peimits of diagnosis duiing life and the insti- 
tution of helpful treatment promptly Even today, many cases, especially those 
of milder tjpe, aie almost ceitainl> ovei looked, recovery in such milder cases 
by natural piocesses is the rule 


Etiology and Pathogenesis or Spontaneous Subarachnoid Hemorrhage 


Hemoirhage into the subarachnoid space due to traumatic laceration of the 
meninges, to hemorrhage into neoplasms that ruptuie to the surface, and hemor- 
rhage because of diapedesis in blood dyscrasias are not included under the term 
spontaneous subarachnoid hemorihage, m the latter the extravasation of blood 
into the subarachnoid space is due to spontaneous ruptuie of a blood vessel As 
to the cause of such spontaneous lupture there has, through the years, been much 
discussion Formerly, syphilis was thought to be an important cause but this 
idea has been shown to be erroneous , though in very rare instances s} philis may 
be the cause of a spontaneous subarachnoid hemorrhage it certainly cannot be a 
common cause 

In older patients, arteriosclerosis with chronic arterial hypertension has been 
thought of as the cause and in some cases this ex23lanation has been found to be 
correct 


Another idea that has been promulgated is that some spontaneous subarach- 
noid hemorrhages may depend upon vasoneurotic influences Thus Goldflam has 
suggested that the hemorrhage may be due to a functional disturbance of vaso- 
motor control similai to what is seen m migraine, Raynaud’s disease, and erythro- 
melalgia, aftei abnormal vasoconstriction active hvperemia takes place and capil- 
lary oozing m the subarachnoid space results Goldflam stated that m five of his 
13 cases of subarachnoid hemorrhage the patients suffered from true migraine 
It IS interesting that the patient reported in the clinic today has also suffered 
from migraine throughout his life A study of the bibliography of subarach- 
noid hemorrhage shows, however, that migraine is relatively rare in association 
with such hemorrhage and Goldflam’s hypothesis seems to me to be untenable 

Though spontaneous subarachnoid hemorrhage may occur at any age, it is 
most common in young adults and is quite common in children In recent years 
the idea that such subarachnoid hemorrhage depends in the mam upon a primary 
weakness of the muscular coat of the arteries has gained ground , the very fre- 
quent association of subarachnoid hemorrhage with small aneurysms in the 
arteries at the base of the brain at the junction of a larger artery with a smaller 
branch strongly corroborates this view 

As early as 1859, Sir William Gull pointed out that small intracianial aneu- 


rysms were much more common than was usually thought and were often over- 
ooked at autopsy since the sac is often small, thin and transparent, and the 
cianges following rupture may easity obscure the little sac At that time he 
said that whenever young persons die with symptoms of ingravescent apoplexj' 
Md after death a large effusion of blood is found, especially in the meshes of 
e pia mater, the presence of an aneurysm is piobable 
The careful studies of C P Symonds (1924) also favored unrecognized 
aneurysm of congenital origin as the probable cause of obscure cases of subarach- 
noid hemorrhage 

Thanks to the exhaustne studies of Di Wfle3’:D__ Forbus, former!} of our 
apartment of pathology here, the ongm^of'rnjflgn'^aheiir} sms of the superficial 
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cerebral arteries seems definitely to have been found In a negro who died at 
the age of 24 with typical symptoms of spontaneous subarachnoid hemorrhage 
he found five small saccular aneurysms involving the left middle cerebral and the 
right and left anteiior cerebral arteiies and there had been ruptuie of the 
aneuiysm of the light anterior cerebial aiteiy into the subarachnoid space 
After caieful gross and micioscopic studies he found that the aneuiysms arose 
only fiom vessels belonging to the caiotid system, that they weie all located at 
points of bi fill cation of the vessels, that theie was a total absence of evidence of 
acute 01 chionic inflammation m connection with the aneuiysm, that there was a 
definite defect in the muscular coat at numerous points of division in the right 
and left middle ceiebral arteries, and that the location of aneurysms corresponded 
exactly to the location of musculai defect m the wall 

Such defects in the muscularis seem to date from embiyonic life They give 
use to focal weakness in the vessel wall and may be followed by degeneration 
of the internal elastic membiane due to continued overstretching of that mem- 
brane, after which aneuiysm can develop Though Tuthill has attempted to 
refute these findings of Foibus, the majoiit}' of clinicians and pathologists in- 
teiested in the subject aie inclined to give full ciedence to the views expiessed 
by this iniestigatoi It is inteiesting that the most fiequent defects in the 
musculai is in the arteiies in the circle of Wilhs aie at the point of junction with 
some blanch or bifui cation, just the point at which the piessuie in the blood 
vessel IS maximal 

The Char-^cteristic Symptomatology or Spontaneous Subarachnoid 

Hemorrhage 

When a subaiachnoid hemorihage is not too large or pi of use, it is followed 
by a series of symptoms and signs that aie veij'^ chaiacteiistic and make the 
diagnosis certain These may be summarized as follows 

1 A sudden onset, often with a feeling as though something had “ snapped ” 
in the head and followed by seveie occipital pain which latei tends to become 
generalized 

2 Nausea or vomiting almost immediately aftei onset 

3 Within a few hours maiked iigidity of the muscles of the neck with posi- 
tive Kernig and Biudzinski signs 

4 On cautious lumbai puncture, blood will be found evenly distiibuted 
throughout the fluid in each of thiee successive tubes 

If these four symptoms and signs aie found, the diagnosis is very easy 

When the subarachnoid hemoirhage is gieatei, mental confusion, agitation 
or even coma, may quickly follow the onset, and with veiy large hemorihages 
there may be compression of the medulla oblongata with disturbance of respira- 
tion, marked bradycardia, and marked rise in blood pressuie 

Death sometimes occurs very quickly in large hemorrhages, but if death does 
not occur the largei hemorrhage will be followed by bradycaidia, photophobia, 
often choking of the optic discs, sometimes nystagmus and anisocoiia, and some- 
times pyramidal tract symptoms with positive Babinski sign 

Whthin a few hours after a subaiachnoid hemorrhage the temperature begins 
to rise and slight fever continues for a time accompanied by polymorphonuclear 
leukocytosis If later lumbar punctures are caiefully done and the red cells are 
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allowed to sediment the clear supernatant fluid shows a definite yellow tinge 
(xanthochromia) The ceiebiospmal fluid shows a greater number of white 
blood coipuscles than would coiiespond to the amount of blood piesent, indi- 
cating some mflammatoiy reaction on the pait of the meninges These findings 
111 the ceiebrospmal fluid in subai achnoid hemoiihage weie so well desciihed by 
From that but little has been added since he made his studies 

Attempts hai'e been made to differentiate between subarachnoid hemorihage 
from the anterioi gioup of vessels (internal carotid, middle cerebral and anterior 
communicating aiteiies) and hemoirhages occmrmg in the posteiior gioup 
(posteiior communicating aiteiies, posterioi cerebials, basilar aitery, vertebial 
arteiy) In the formei, pain in the ophthalmic division of the nervus trigeminus 
IS prone to develop, along nith weakness or paial 3 Sis of the eye muscles and 
sometimes with exophthalmos In hemoiihage from the posteiior group, one 
sometimes sees hemiplegia oi pai aplegia, dysarthria, dysphasia, or mild cei ebellar 
symptoms, paiticulaily when the basilai aitery bleeds 

The small aneurysms that most often give rise to these subarachnoid hemoi- 
rhages are rarely large enough to produce sj'inptoms before hemorihage takes 
place If they should be large enough, the sjmptoms aie as a rule neighboi- 
hood symptoms due to mechanical pressuie 

Treatment or Spontaneous Subarachnoid Hemorrhage 

If the patient is seen within 24 hours after the onset of the first symptoms 
(severe pam in the head, nausea and vomiting, and stiffness of the neck), the 
question of lumbar puncture foi examination of the ceiebrospmal fluid at once 
arises for it is desiiable to decide as eaily as possible whether a meningitis is 
present or whether we have to deal with intracranial hemorihage (either sub- 
arachnoid or mtraceiebral) If theie be subarachnoid hemoiihage there is al- 
ways some danger in making a lumbar punctuie dm mg the first 24 houis, but if 
it be very cautiously done a little fluid sufficient for the making of the diffeiential 
diagnosis can be withdrawn without danger If the fluid is bloody m three sep- 
arate portions we can be sure of subai achnoid hemorrhage In milder cases one 
will be satisfied with this for the moment, keeping the patient at rest m bed with 
the head elevated and admimstei mg sedatives for the pam If the blood pres- 
sure be high, the withdrawal of from 300 to 500 c c of blood fiom a vein at the 
bend of the elbow would be indicated 

In severei cases in which a comatose condition develops quickly after onset 
or m which there are symptoms of compression of the medulla or pons indicating 
a laiger outflow of blood, it may be necessar}' either to withdraw more fluid by 
the lumbar route or, peihaps better, by means of cisternal puncture as a life- 
saving measure, being cautious, however, not to reduce the pressure to below half 
le initial figure In a few cases of seveie hemorrhage, surgeons have ligated one 
internal carotid artery 

After the first 24 hours, cautious lumbar puncture ma}'^ be done once or twice 
m the 24 houis with removal of relatively small amounts (3 to 5 cc ) of fluid, 
or the relief of the pain m the head and to help in drawing off the blood from 
le cisternal area Some are strongly opposed to therapeutic repetition of luin- 
punctui es, thinking that the value of these punctures has been over-rated and 
maintaining that Natuie does just as well without intei ference, or even better 
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Bolok goes SO far as to say that lumbai punctuie in the treatment of subarach- 
noid hemoirhage is “absolutely contraindicated”, even for diagnosis he rejects 
It unless the clinical examination alone will not establish it, m which event he 
insists upon limiting the amount of cerebiospmal fluid withdiawn to 1 or 2 cc 
In oui experience heie, though in some cases a single lumbar puncture may 
suffice, in others repetition of lumbar puncture has been helpful in treatment 
provided the precautions mentioned have been observed 

After the acute S}mptonis have passed, the patient should be kept quietly in 
bed for at least eight weeks to permit of lepaii of the vessel wall, after which he 
may be allowed in a chair for an hour the first day, two hours the second day, and 
three hours the third day , then he may be allowed to walk about a little, avoiding, 
however, any sudden physical exertion or strong emotion And since subarach- 
noid hemorrhage is prone to recui in patients who have had one attack, the mode 
of life should be carefully regulated e\ er afterward The patient’s habits should 
be definitely prescribed, with avoidance of any excess of alcohol or tobacco 
Constipation with straining at stool should be guarded against The prognosis 
is relatively good, however, and more than 50 per cent of the cases recover if 
treated in the way mentioned 
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PERIARTERITIS NODOSA '' 


B)' Frederick R Lummis, M D , F A C P , Hou<!ton, Texas 


As long as the exact status of 2 ieriartentis nodosa remains undetermined it 
will continue to hold the attention of the profession, as it has since the first de- 
scription approximately 70 years ago Man\ cases ha\e been reported in excel- 
lent detail, the pathological picture well defined, the experience of the workers 
abroad and on this continent completely summarized Bacteriological studies 
and animal inoculations have not given uniform results Lately the clinical side 
has received a major emphasis in the attempt to formulate a picture more easilj, 
recognized during life and, perhaps, at an earlier stage of the disease 

Of uncertain etiology, periaiteiitis nodosa seems to be related to the rheu- 
matic group of diseases, its coexistence with rheumatic endocarditis being noted 
too frequently to be disregarded "> * Apparentl} divergent views, that it is 
due to a filterable virus, that it is a form of hyperergv to some bacterial or- 
ganism, that it IS closely related to rheumatic fever, may not be irreconcilable 
Schlesinger and Signy ^ have lately presented experimental evidence of a virus 
as a causative agent in acute rheumatism, and Swift, Derick and Hitchcock “ 
have suggested that rheumatic fever itself is a hyperergy to a non-hemolvtic 
streptococcus In the same patient the distinguishing marks of periarteritis 
nodosa and of rheumatic fever may both be found, in other instances “the 
lesions of small vessels in rheumatic fever are so similar microscopically to some 

of the pictures in periarteritis nodosa that it would be difficult to distinguish the 
two ” « 


In some instances the gross appearance of the lesions permits of identifica- 
tion and the diagnosis has been made clinically dui ing operation The presence 
of nodules and aneurysms along the course of the middle-sized arteries gives a 
characteristic appearance, the aiteries of the mesentery being peculiarly open to 
inspection The diagnosis is often, however, made only on microscopic study 
und it has been established by the routine postoperative examination of speci- 
niens of the appendix, gall-bladder, kidney and vas deferens When the disease 
IS clinically suspected, examination of excised nodules, skin or muscle is often 
confirmatory, but the absence of the diagnostic lesion in the biopsy does not 
preclude the existence of the condition m the arteries of the internal organs 
where the lesions are most often found, particularly in the kidney, mesentery, 
iver and heart The arteries involved are the middle-sized ones, those of the 
^ze of the coronaries and less, the large arteries and the capillaries escaping 
re condition may be localized to a small area or widely distributed but, e\en in 
c latter instance, the arterial changes are not continuous along the entire 
ength of the artery but appear at different levels, the lesion beginning and ter- 

*Recei\ed for publication December 23, 1935 
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f nhiimtlv Anoaiently the toxic agent follows the periarterial 
minating quite abiupth -^^11 J pnti'ince of the vasa vasoium 

lymphatics and attacks the aitery at the of ^ancejt me^^ 

This distiibution IS not viudans 

mg shown a similar situation o ebi ) developed in these areas is 

.„fecl,on, consist of on exudate m the 

!:S;rrnonS;;.aSr.„fla.u, nation A fu.thei degiec initiates the 



Fig 2 


Hyalmized thrombus filling one small %essel and partiallj occluding the o 


Striking and typical pictuie, a hyaline °ctlon^s'”f Slowed by f rag- 

no cellular infiltration Continuation of the t - in+ima weakening of 

mentation of the elastica, loosening and exfoliation o , the hvalme 

the entire wall and the foiination of aneurysms vi ^ ^ sta<re so that 

tjpe and canalization of the clot Repair may ta 'e ,vhich case the clm- 

fibrosis may occur before the foimation of pi ogress to 

ically important nodules aie not foimed, or, tie . fatal hemor- 

ancurysmal rupture with formation of ecchjmoses into the skin 
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rhage into some of the cavities, depending on the paiticular arterial areas 
involved The veins are sometimes affected but do not form aneurysms or 
nodules 

The disease is lare, Klotz finding no example m over 3,000 autopsies until 
two patients suffeiing fiom the disease were admitted to the hospital on the 
same day and went to autopsy within four weeks of each othei Lamb * saw 
two cases within a yeai , hut a review of the sections of all cases of nephritis oc- 
cuiring at the Piesbyteiian Hospital over a period of six years showed no case 
of penal teiitis nodosa Bernstein ° reports three cases from the Johns Hopkins 
Hospital and the finding of foui other instances of the disease in the review of 
13,000 autopsies It is seen in children and the aged, in both sexes but most 
often in males m the middle years, m many laces 

The lecognition of the disease during life has been exceptional At times 
the course is acute, of onlv a few days’ diiiation , or dramatic, presenting only the 
picture of Its surgical complications, mtia-abdominal hemorrhage or intestinal 
obstruction, which overshadow the underlying condition In these fulminant 
cases a pioper diagnosis is not to be anticipated before operation But other 
cases evolve moie leisuiely and peimit a moie caieful review of the bizarre 
features Careful anahses of the reported cases and vivid i epi esentation of the 
clinical pictuies by students of the disoider have established criteiia that permit 
the mtiavitam diagnosis, at least m the more fully developed stage The basic 
symptoms aie chlorotic marasmus, peripheial neuiitis, nephritis and gastro- 
intestinal complaints The piogressive weakness and the sense of ill-bemg are 
prominent, anemia may or may not be conspicuous To these symptoms of 
multi-system disease various other apparentlv unrelated phenomena are added 
A febrile temperature is almost always found, and edema, perhaps fleeting and 
not necessaiily dependent, is fiequeiitly noted Pam in the muscles and joints 
IS usual, the pulse is often accelerated and the blood pressuie elevated Leuko- 
cytosis IS practically always seen if counts are repeated, and, although eosino- 
philia IS not always present, its occurience is suggestive Palpable nodules and 
ecchymoses may be seen along the course of the aiteiies, the liver is usuallv 
palpable, the spleen sometimes Many combinations of these findings are suf- 
ficiently unusual to suggest biopsy study 

The outcome is almost invariably fatal and no more favorable repoits aie at 
hand than of those few who have gone into remission One of Ai kin’s cases 
IS particularly illuminating, and, at the same time discouraging, in that the pa- 
tient recoveied from the acute phase of the disease and foiii years latei died 
from its seals — with a geiieialized occlusive pictuie, ischemia of the majoi 
organs and function impaiied below the vital level Autopsy showed no acute 
process of the disease It is not unlikely that theie exists a form mildei than 
the usual fatal one but it is at present below the diagnostic level 

The manner of exitus is dependent upon the course of the disease and the 
distribution of the lesions With a slow scleiosing process, 'the teimination may 
be that of vascular nephiitis oi of caidiac failure Most often it is sudden from 
arterial rupture and hemorrhage, frequently intra-abdominal, perhaps meningeal 
or pulmonary The hemorrhage may be beneath the capsule of the liver or the 
spleen Mesenteric thrombosis is not rare and bronchopneumonia and peri- 
caiditis have been recorded as terminal agents 
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Fig 3 


High power of vessel shown in figure 2, with hj alinized clot, blood cells and pigment 

cells 
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Case Report 

R C B , an unmarried cleik, 40 )'eais of age, piesented himself for examination 
at the office September 18, 1935, complaining of fevei, numbness of the right foot, loss 
of weight, strength and enduiance, and of an indescribable sense of ill-being 

P}cscnt Illness He had not felt well all spring, theie had been soreness in the 
joints and muscles without spelling, he was constipated, and he had suffeied from an 
attack of a peienmal type of havfevei The previous June 10 he had gone to Mis- 
sissippi on lacation but felt too badly to hunt oi fish accoiding to his custom, and, 
noticing the fever, took quinine foi two weeks wnthout lehef, he then consulted a 
physician wdio presciibed atabnne The fe\ei was interrupted but soon returned and 
peisisted He letuined to his w'ork hut progressively felt weaker and less able to 
pel form his duties efficiently In August “ the cords ” above the testicles sw'elled for 
one day , on September 7 the i ight foot w'ent to sleep, the ankle sw'elled foi a few days 
and felt like a spiam, without injury or discoloration The sw^elling soon subsided 
but the numbness persisted During the summer he lost 16 pounds in w'Cight, the 
temperatuie during this peiiod langing fiom 99 to 101° F 

Past Hisfoi V Raised in Mississippi, he w'ent through measles, mumps and whoop- 
ing cough At nine years he was sent to a hospital in New' Orleans with “ flux ” At 
one time, together wnth all his classmates wdio consented, he w’as given tieatment for 
hookw'oim but he does not recall a stool examination There was some history of 
malaria in childhood and he was in the Univeisit}' of Virginia Hospital foi this con- 
dition at 18 years of age and took quinine for some time afterw’aids At 23 jears he 
acquired a specific uiethntis for wdneh he was adequately treated For 15 years after- 
wards he w'as occasionally seen medically foi partial impotence and fiye years ago 
atrophy of the yeru montanum was noted Iheie w'as some question as to whether 
or not strong siher applications had caused the condition At this time he expressed 
the opinion to the attending phjsician that he was becoming senile at an early age 
At 22 years he first suffered fiom a perennial type of hajfeyer, follow'ed by asthma 
At that time he w'as w'orking in an oil refinery, and exposuie to the fumes of sulphuric 
acid W’as considered so much a factoi that he abandoned his work Six years ago he 
W'as given skin tests for the usual excitants bv Dr A E Gieei and studied caiefully 
lie reacted to a number model ately and a diagnosis of hypersensitiveness, respiratory, 
alimentary and cutaneous, was made and a diet constiucted Dr Gieer very kindly 
supplied the data of this examination and the laboratoiy and phjsical examinations 
were practically negative except as outlined He remained on the diet foi about one 
year, discarded it then but had no fuither asthmatic paroxysms Tonsillectomy was 
done 8 yeais ago because of tonsillar infection and 5 yeais ago he had hemorrhoids of 
mild degiee He did not have rheumatic, scarlet or typhoid fever Each w'inter a 
W'eek’s “flu” W'as suffered There w'as little appetite and, if food w'eie forced, a 
feeling of piessure and discomfort w'as experienced The diet w'as well balanced 
Theie had been no jaundice, no colic, no hematuria He thought the stools were at 
times taiiy Best w'eight was 148 pounds during the war, w'hen first seen it w’as 
127 5 He took little exercise, but his W'lnd w'as not good tie w’as fidgety and easily 
fatigued Alcohol, tobacco and coffee w’ere used very moderately 

Family Histoiy The father is still a locomotive engineer at 72, one brother and 
two sisters are living and well The mother died at 60 of arteriosclerosis after an 
illness of only one w’eek in which “ brownish spots ’ were conspicuous 

Physical Examination A sandy complexioned man of middle age, w'ell educated, 
alert and not acutely ill in appearance Height 651 inches, weight 127%, tem- 
perature 99°, pulse 76 , , , . i 

The pupils reacted to light and distance, the sclerae and conjunctivae were clear, 

there was no nystagmus, no exophthalmos, no ptosis or ocular palsy The nares were 
open the facial muscles noimal, no mastoid tenderness w’as present and there were 



CASE REPORTS 


111 



Fig 4 Artenole without coagulum showing earlj swelling of intima and infiltration of the 
media and adventitia with plasma cells and Ijmphocytes 
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no tophi and no discharge from the ear No sinus tenderness was elicited The 
pharynx was negative, the tonsils had been removed with some lymphoid return 
Pyorrhea, grade 1, was present, there were no devitalized teeth The tongue was 
piotruded in the midline without tremor or atrophy The sinuses transmitted light 
clearly The cranial neives were negative 

There was no adenopathy The th)'roid was just palpable and otherwise nega- 
tive The spine was straight, without tenderness 

The chest w'as w'ell-formed , anteriorly, the upper right lagged, the bases ex- 
panded freely, the breath sounds were of lessened intensity and no lales w'ere heard 
before or after cough The heart was not enlarged, the left border being 9 cm from 
the mid-sternal line The sounds were of good quality, the rhythm regular, no mur- 
murs were heard Theie w^as no dyspnea, no cyanosis, no abnormal pulsations The 
blood pressure on two readings w'as 140 mm of mercury systolic and 84 diastolic, and 
134 systolic and 84 diastolic 

The scaphoid abdomen show'ed no surgical scars The right kidney w^as palpable 
on deep inspiration but not tender, the spleen came down on inspiration, the tip was 
easily outlined and tenderness was considerable The edge of the liver was not felt 
The abdominal and cremasteric reflexes w'ere present 

Very slight pretibial edema w’as noted There was some atrophy of the cahes 
and tenderness on pressure on these muscles The patellars were present and nor- 
mal Vibration sense was present, as was tw'o-point touch No Gordon, Oppenheini, 
Babinski or clonus were found Temperature and position normal On the outer 
side of the right foot, below the external malleolus and extending the length of the 
foot, an area of hypesthesia w'as outlined Likew'ise there was loss of acute touch 
sensation on the pads of the toes on the plantar surface, and in the nail region on the 
dorsal No foot or w'rist drop was present, station, gait and coordination normal 
The patient stated that the hands went to sleep but there was no objective sign of 
neuromuscular disturbance 

The testes and prostate were atrophied Nothing abnormal in the epididymis was 
found Rectal examination was negative 

A casual specimen of urine w'as negative except for low gravity The blood 
show’ed hemoglobin 92 per cent, red blood cells 4,580,000, white cells 11 300, wuth 
polynuclears 55 per cent, small Ijnnphocytes 29, large lymphocytes 3, large mono- 
nuclears 2, eosinophiles 9 and basophiles 2 The Wassermann and Kahn tests w'ere 
negative 

Smnmaty Ihis was an unusual picture, one not seen before by the examiner 
The patient may or may not have had hookworm disease, he had had malaria in 
previous years but in the present episode he had failed to obtain expected relief from 
quinine and atabnne He had had some of the common infections, he had been 
found allergic to certain excitants and had had rather unusual relief from asthma A 
middle-aged man, with a continuous fever of three months’ duration, complaining 
particularly of marasmus, presented symptoms of multisystem disease asthma and 
tendency to dyspnea on exertion, distress after eating a meal of the usual size, and 
perhaps tarry stools, paresthesias and muscular atrophy, a high normal blood pressuie 
and an increased pulse pressure, a urine of low' gravity In addition there were 
evanescent sw'ellings of the ankle joint and epididymis, and there was a moderate 
leukocytosis and a mild eosinophilia This picture seemed to fit in w'lth the descrip- 
tion of periarteritis nodosa, although no nodules had been discovered, there was no 
anemia and involvement of the gastrointestinal and renal systems was minimal It 
was understood tliat trichinosis might present a similar picture but the chronicity of 
this case W'as against that diagnosis A tentative diagnosis of periarteritis nodosa was 
made and on September 25 a portion of the right gastrocnemius muscle was removed 
under local anesthesia by Dr Herbert Poyner and the specimen given to Dr Violet 
Keiller for examination 
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Labotafoty Sindics While the sections were being- prepared the following labora- 
tor}^ procedures were followed out A second blood count show'ed leukocytes 8,900 
wuth 7 per cent eosinophiles All slides w'ere negative for malaria Blood chemistry 
Icterus index 6 8 , blood sugar 88 0 mg per cent , non-protem nitrogen 34 , creatinine 
1 72 , uric acid 3 6 , chlorides 520 Glucose tolerance Fasting 88 mg per cent , one- 
half hour 130, one hour 149, twm hours 200, three hours 154 Phenolsulphone- 
phthalem one hour 50, tw'o hours 10 Agglutination against typhoid, para A and 
B, abortus, proteus X 19, all negative Stool pH 7, liquid, browm, trace of bile, no 
blood, small amount of mucus and detritus, no ova or parasites Prostatic smear 
No pus cells, occasional epithelial cell Basal metabolic rate plus 19 Blood culture 
negative The electrocardiogram show'ed a rate of 68 w'lth normal complexes 

Roentgen-ray of chest (Dr McDeed) Costophrenic angles clear Evidence is 
seen of adhesions on the right dome of the diaphragm Left dome clear cut There 
is thickening of the pleura betw'een the right upper and middle lobes Apical regions 
relatively clear No evidence of active tuberculosis or other infectious process 

Ophthalmoscopic examination (Dr Haden) “The retinal veins of the right eje 
were somewdiat tortuous, the arteries very tortuous In the neighborhood of the disc 
the aiteiy light stieaks w'ere exaggerated, but further out in the retina they became 
less distinct and finally disappeared The artei les were not sharply defined and were 
bordered by a fuzzy stieak, wdiicli suggested a distuibance of the lymph spaces 
Where the arteries crossed the veins there w'as a decided depression, as is seen w'hen 
the arteries have become harder One minute vessel, a vein, show'ed three or four 
minute red sw'elhngs along its course The fundus as a wdiole presented a fuzzy 
appearance and its details w'ere not sharply cut The fundus of the left eye presented 
similar appearances of the blood vessels to those seen in the right, but not so marked 
The appearances of the vessels of either eye w'ere those seen in arterial degeneration 
of a moderate degree ” 

When the slides had been studied Dr Keiller returned a diagnosis of periarteritis 
nodosa Because of the knowm interest in this disease of Dis Middleton and Mc- 
Carter of the University of Wisconsin, slides w'lth the history w'ere sent there and an 
opinion requested Dr McCartei w'rote under date of Oct 29, in pait, as follow'S, 
and his couitesy is hereby gratefully acknowdedged “The biopsy is eminently satis- 
factory, enough tissue having been taken to allow the pathologist to make a good 
examination The laiger arterioles show some reaction typical of a rheumatic in- 
fection and twm small artei les contain typical lesions of periarteritis nodosa These 
are fairly acute, and, in view of his present fever, I believe that a poor prognosis is 
justifiable ” 

Subsequent Cow sc The temperature in the last w^eek of September ranged fiom 
98° in the moining to 101° in the evening On Octobei 18 the blood count show'ed 
only 3,700 leukocytes with one eosinophile In the middle of October he w^as hos- 
pitalized and given artificial fever without notable beneficial result From October 
19 to November 11, the peiiod of hospital stay, except for the periods of theiapeutic 
fever, the temperature was of the saw'-tooth, septic type, from 98 6° to 101°, the pulse 
not following the elevation closely and remaining betw^een 90 and 100 The blood 
pressure was recorded as 142/80 mm of mercury, 160/108, it then fell to 138/80 and 
later rose to 170/90 on November 6 Ihis fall in the blood pressure preceding a 
second rise has been commented on by Bernstein The blood counts showed 8,200 to 
10,800 leukocytes wath eosinophiles 6 5 per cent and 7 5 per cent respectively The 
hemoglobin dropped to 76 per cent and the red cells to 3 84 millions on November 6 
Further blood cultures and subcultures were negative The urine continued to be of 
low specific gravity, 1 017 being the highest and this on only one occasion Traces of 
albumin w^ere present 
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Fig 6 Weigert elastic tissue stain Fragmentation of elastica shown in arteriole The 
unstained pigment cells show prominentlv within lumina of both \essels 
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A small scarlet spot appeared on the inner side of the right calf, not nodular, not 
tender, becoming brown the next day The spleen was not palpable after the ’first 
few days of observation On dismissal from the hospital he was placed on neo- 
arsphenamine weekly because of reported benefit from arsenic On November 23, the 
blood showed a hemoglobin of 92 per cent, led blood cells 4 78 millions, leukocytes 
17,300, polynuclears 85 per cent, small lymphocytes 14, large mononuclears 1 and an 
absence of eosinophiles Coincidentally the temperature approached normal and 
remained there with only an occasional afternoon rise to 100° The weight loss was 
eight pounds in three months A second electrocardiogram was again negative 
With the normal temperature there was no subjective improvement A note on 
December 15 “ It might be hoped fiom the decline in the temperature that a remission 
IS to be expected This is probably merely a hope foi the patient has not experienced 
the lelief from his symptoms that should accompany a true remission He states he 
feels ‘as if every cell and fiber of the body were sick’” No nodules were demon- 
strated along the course of the arteries, in December there was a questionable one in 
the right pectoral muscle which was slightly tender On December 21 he came to 
the office and stated that he at last thought he could detect definite impiovement He 
felt better and a persistent, nagging headache had disappeared Blood pressure was 
180 systolic and 100 diastolic, the temperature normal That afternoon he was found 
on the floor of his living room in convulsions These were of a generalized character, 
and three or four occurred in succession He did not regain consciousness and died 
in the ambulance on the way to the hospital Postmortem examination was refused 

Conclusions 

A case of peiiarteiitis nodosa is reported This was of such chronicity and 
extent that a diagnosis during life could be made and confirmed by biopsy 

The sti iking featuies weie the long period of comparative ill health followed 
by the onset of peisistent fever, peripheral neuritis, muscular atrophy, renal 
impanment, gastrointestinal symptoms and marasmus 

The use of arsenic brought the temperature to a normal level without relief 
of symptoms and the disease progressed to its accustomed sudden and fatal 
termination 

Acknowledgment and thanks are accorded Dr G C Lechenger for the photomicrographs 
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NEISSERIA CATARRHALIS ENDOCARDITIS - 

By R Manning Clarke, M D , F A C P , and Robert B Haining, 

B S , M D , Los Angeles, Calif oi ma 

That vegetative endocarditis is due to microoiganisms conveyed to the valves 
through the veins from external foci was first consistently proposed by Em- 
manuel Wmge m a report to the Norwegian Medical Society in 1869 In this 
country, probably the first demonstration of the infectious nature of acute endo- 
carditis was made before the Chicago Pathological Society by Christian Fenger 
in 1879 In 1881 Osier showed the New York Pathological Society microscopic 
preparations from endocardial vegetations containing minute bodies resembling 
bacteria However, at this time members of the Society, while accepting the 
presence of the bacteria, were reluctant to regard them as the cause of the vege- 
tations They were inclined to believe that the bacteria were merely attendants 
of the disease, or possibly postmortem invaders, without pathogenic significance 
Osier himself seems to have concurred with this view, though four years later 
his writings show that he fully recognized the infectious nature of the lesion 

Accurate determination of the causative bacteria m endocarditis began ap- 
proximately at the turn of the century, and m the intervening years many or- 
ganisms have been incriminated In acute endocarditis, the principal offenders 
are well known pathogens, usually the pneumococcus. Staphylococcus aniens, 
gonococcus, or hemolytic streptococcus Infrequently an organism ordmanl} 
non-pathogenic for man is shown to be the materia morbi 

With the exception of the gonococcus and the meningococcus, endocarditis 
due to Gram-negative diplococci is rare Examples of the disease caused by 
Neisseiia pharyngis steens have been reported by Schultz,^ Shaw,® Graef, de la 
Chapelle, and Vance,® and Goldstein,^ but the following case is, as far as we 
know, the only recorded instance in this countr}*^ due to Neissetia cafairhalts 

Case Report 

History M S , a Japanese girl, aged 15, referred by John Wahlen, M D , of 
Montebello, California The patient knew of no definite childhood sickness, but once 
had been told she had a “ leak}' heart ” The family history was not significant 

About October 30, 1933, she was seized with a chill, followed by fever and head- 
ache She noticed a recurrence of these symptoms several times, and on November 
25, a doctor was called who took blood for culture This culture showed no growth, 
but the girl did not improve and December 7 she was admitted to the White Memorial 
Hospital Her complaints while hospitalized were mainly of frequent pain in the 
chest and a stubborn cough with little sputum Several times she complained of 
severe pain in the right upper abdominal quadrant, for which no cause could be 
ascertained 

Phvstcal Esammatiou The phvsical examination revealed a slightly pale, fairly 
t\ ell-nounshed Japanese girl On numerous occasions coarse rales were noted in 
the right lung base, posteriorly The breath sounds were diminished m the left base, 
those heard ov'er the upper lobes of both lungs seemed normal 

The heart was enlarged to percussion The rhythm was regular A loud sys- 
tolic murmur was heard best ov er tlie pulmonary area, w here there w as also a palpable 
thrill 

* Received for publication March 24, 1936 

From the Departmaits of Medicine, College of Medical Evangelists and the Los Angeles 
County Hospital 



118 


R MANNING CLARKE AND ROBERT B IIAINING 


The abdomen was tender on pressure, particularly in the right upper quadrant 
The uterus and adnexa seemed normal Neurologic examination was negative 

The white blood cell count on admission was 31,250 per cu mm with 92 per cent 
polymorphonuclear neutrophiles The red blood cells numbered 3,600,000 per cu 
mm with 60 per cent hemoglobin Urinalysis was essentially negative Roentgen- 
ray of the chest showed evidence of partial consolidation in the right lower lung field 
The blood Wassermann was negative Repeated blood specimens were taken and a 
Gram-negative diplococcus was recovered in pure culture 

Com sc in Hospital Her temperature curve was septic in type, ranging from 97° 
F to 105° F She became progressively weaker and toward the end somewhat 
delirious She died Januaiy 12, 1934 



Fig 1 Section through \egetation from pulmonary \alve showing bacterial colonies 

(X60) 

Autopsy O B Pratt, M D performed the autops}'- m an undertaking pailor 
where there were no facilities foi weighing the organs 

The body was that of an emaciated Japanese girl No petechiae, edema, or scars 
were noted 

The pleural cavities contained no fluid Over the pleuial surface of both lower 
lobes there weie patches of fibrinous exudate The upper lobes of both lungs were 
crepitant and the cut surfaces dry Both lower lobes were heavy, dark led in coloi, 
and bloody fluid exuded from the cut surfaces In the right lung two infarcts weie 
found, roughly pyramidal in shape, each measuring about 3 cm in greatest length 
On pressure over the lungs, purulent fluid exuded from the cut ends of the branches 

of the pulmonary artery , , , i pr 

The pericardium was smooth and glistening The heart was onl} slightly larger 
than normal The tricuspid valve measured 10 cm in ciicumference, and neai the 
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margin of one of its leaflets there was a raised pink nodule 3 mm in diameter with 
a rough surface A large, light brown, friable vegetation filled the conus arteriosus 
and extended 2 cm beyond the pulmonary valve into the pulmonary artery Between 
the vegetation and the valve ring were tuo small passages, through which blood had 
apparently been transmitted The cusps of the pulmonary valve were not deformed 
There was slight ulceration at the site of the attachment of the vegetation, which was 
separated rather easily from the valve and the heart wall The mitral ring measured 
8 cm m circumference, and on one of the valve leaflets a nodular vegetation, 4 mm 
in diameter, was found at the line of closure This was broken off in handling, 
leaving an ulcerated surface The aortic valve appeared normal 

The liver was somewhat larger than normal and the cut surface i\as reddish 
brown The spleen was about four times normal size Its pulp was extremely soft 
and was dark red in color 

No other gross changes of significance were observed 

Microscopic Examination 

Vegetation of the Puhnonaiy Valve Sections showed amorphous eosin staining 
material containing scattered leukocytes At the free surface were fibrin and many 
leukocytes Colonies of bacteria, apparently micrococci, staining lightly with hema- 
toxylin, were seen near the surface as well as deep in the vegetation 

Tricuspid Valve Sections showed an ulcerated surface The base of the ulcer 
was heavily infiltrated with leukocytes, and there were a number of bacterial colonies 
resembling those seen m the pulmonary valve vegetations 

Lung Surrounding an area of infarction, the alveoli were filled with eosin- 
staining fluid, containing some fibrin Other alveoli were filled with blood and some 
were packed with leukocytes A few colonies of bacteria were seen, each in close 
relation to a blood vessel Some arteries were thrombosed and bacterial colonies were 
seen in the thrombi 

Liver There was evidence of marked chronic passive congestion and some fatty 
degeneration 

Spleen The findings resembled those of acute splenic tumor 
Kidney Some adhesions were noted m Bowman’s capsule and there was an ap- 
parent increase of endothelial cells of the glomerulus The tubular epithelium showed 
cloudy swelling Some areas of interstitial tissue were infiltrated with small round 
cells and leukocytes 


Bacteriological Studies 

All blood samples taken hourly for 24 hours on December 8 yielded pure cultures 
of a Gram-negative diplococcus The number of organisms obtained varied from 
1 to 3 per c c of blood An identical strain of organisms was recovered in pure 
culture at autopsy from purulent material in the thrombosed pulmonary arteries 

On solid medium the colonies were small, rounded, firm, adherent, opaque, color- 
css, and at first smooth Older colonies tended to have irregular margins and 
wrinkled surfaces Subcultures were made on glucose, meat infusion agar, blood 
^&ar, plain agar, Loeffler’s blood serum, and dextrose brain broth, on all of which tlie 
organism grew readily at 37 5° C and at room temperature No gas or acid formed 
'n dextrose, inuhn, or mannite No pigment formed on any medium used Except 
Jn medium containing brain, the cultures soon died, even when frequent subcultures 
''ere made The conclusion was that the organism was N^eisseiia catarrhahs 

Accordingly the cause of death was given as acute bacterial endocarditis due to 
A cisscna catarrhahs 
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Comment 

In 1932, Curtis " reported the case of a physician who, following tonsillec- 
tomy, developed acute polyarthritis Neissena catairhahs was recovered from 
cultuies of this man’s blood and a diagnosis was made of “ acute polyaithritis, 
acute endocarditis, and bacteremia of Mia ococciis catau halts origin” The 
record of this patient’s illness closely resembles that of a Mr L G, a white 
male, 21 yeais of age, who was admitted to the Los Angeles County Hospital, 
February 7, 1935, complaining of precordial pain and reciirient bouts of chills 
and fever For weeks his temperature ranged fiom97° F to 105 5° F, and of 
11 blood cultures, eight were positive for Neissetia cat an halts A soft systolic 
murmur was heard at the apex, petechiae were seen on chest and abdomen, and 
the clinical diagnosis was acute endocarditis due to Netsset la catai i halts In con- 
trast to Curtis’ patient, who received sodium iodide, neosalvarsan, salicylates, and 
cincophenic acid, this patient was given graduated doses of a Neissena catan halts 
vaccine, prepared from his own blood cultures by Dr Fisk, Bacteriologist at the 
Los Angeles County Hospital From April 27 to May 10 this patient remained 
afebrile and, feeling much better, he insisted on leaving for his home in Texas 
A letter from the local social worker, dated July 4, 1935, stated that he was doing 
light woik 

Since both these patients recovered, the diagnosis of endocarditis was not 
established and we believe the case repoited with autopsy in this communication 
IS the first pathologically proved example of Neissena catan halts endocarditis m 
this country 

In Europe a similar autopsied case of endocarditis due to this organism has 
been observed and described by Endres ® His patient was a farm worker, 47 
yeais of age, with a definite history of rheumatic fever, followed by heart dam- 
age At autopsy there was evidence of rheumatic involvement of the mitral and 
aortic valves (Incidentally, our patient, while giving a history of a “leaky 
valve,” proved to have no pathological evidence of rheumatic heart disease ) 
Small Gram-negative diplococci were seen histologically m a vegetation on the 
aortic leaf of the mitral valve Similai organisms had been recovered from 
blood cultures and proved bacteriologically to be Neissena catan halts In this 
case there was a classical embolic glomerulonephritis In our patient, since the 
vegetations occurred on the pulmonary and tricuspid valves, embolic phenomena 
were seen only m the lungs 

While Neissena catan halts is found commonly in the upper respiratory pas- 
sages, and usually possesses little virulence, under favorable circumstances it ap- 
parently may become pathogenic For example, it has been recorded as the 
etiological factor in meningitis,^ pneumonia,® and septicemia ® 

Summary 

A case of fatal endocaiditis due to Neissena catan halts is reported Neis- 
sena catan halts is rarely pathogenic, and as the cause of vegetative endocarditis 
It must be extremely rare, for we are unable to find another example, with 

autopsy, in the literature of this country 

A resume is given of a case of septicemia of Neissena catairhahs origin 
This patient was thought clinically to have endocarditis, but he made a surprising 
and apparently complete recovery 
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EDITORIAL 

BIOLOGICAL FACTORS IN MALARIAL CONTROL 


The recent shaip rise in the death late from malaria in the United 
States ^ serves as a sharp reminder that the problem of malarial control in 
this country is not yet solved To many of us, at least those of us who do 
not live m a malarial district, it is somewhat surprising to read that over 
4,500 died from malaria in this country m 1934, and that the morbidity rate 
for that year was probably over 5,000,000 cases Superficially the problem 
seems a simple one — exterminate the mosquito Past experience indicates 
that any effective method of control does indeed depend on destroying the 
mosquito larvae or eradicating their breeding places To accomplish this, 
however, we must know what species to attack, where to find it, and what 
weapons can be used effectively against it Some of the complexities of this 
problem have been pointed out m an interesting way by Hackett " 

Human malaiia is transmitted exclusively by certain species of mosqui- 
toes belonging to the genus Anopheles It has been proved that about 40 
(out of over 100) species may become infected with malaria and can trans- 
mit the disease to man under expeiimental conditions Epidemiological 
studies have shown, however, that under natural conditions most of these 
species rarely convey malaria, and that 12 or 15 species are responsible for 
nearly all the malaria of the world In a given locality, as a lule, only one 
or at most two or three species are of practical importance The reasons 
for the failure of potential vectors of malaria to convey the disease under 
natural conditions are various They can be determined only by a minute 
study of the habits of each species and its relation to its environment in 
each different legion 

In some cases this depends upon the prefeience of the mosquito for ani- 
mal rather than for human blood In the eastern United States, for ex- 
ample, thiee potential vectors of malaria are abundant Two of these {A 
ciuc'ians and A pmictipenms') are relatively “wild” species, rarely enter 
houses, and by preference bite animals rather than man A qtiadumacu- 
latus, on the other hand, often enters houses, bites man and animals in- 
differently and IS responsible for neai ly all the malaria in this region The 
biting habits of the same species may differ in different localities In the 
case of A macuhpenms, the principal vector m Europe, there are several 
races whose habits differ in this respect The lace in the coastal districts of 
Holland, which breeds in brackish pools, bites both man and animals indif- 
ferently, and malaria is endemic in these regions A few miles inland there 


1 As shown by the collected statistics of the U S Public Health Service and em- 
phasized at the Symposium on Malaria of the National Malaria Committee and the Southern 

Medical Association South Med Jr , 1935, xxyin, /oo vim 

2 Hackett, L W Biological factors m malarial control, Am Jr Trop Med , 1936, xvi, 

341-352 
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IS a difteient race (distinguishable only by the haired markings on its eggs) 
which breeds in fresh w'ater and piefers animal blood Here malaria is 
sporadic In more primitive districts m which few animals are raised (as 
in central Russia) this race is drnen to bite man and becomes a dangerous 
vector For other leasons wdnch are entirely unknown the same species 
(eg A subpictu<;) may convey malaria in one legion (m the East Indies) 
and not in another (m India), although it is abundant and bites man freely 
in both 

The charactei of the breeding places is even more impoitant A qiiad- 
Jwiaailatus in the United States breeds in quiet fresh water m pools or 
puddles, and where adequate drainage of such areas is possible, the pest can 
be eliminated to a laige extent This should be practicable for the largei 
communities, at least, since these mosquitoes larely travel more than a mile 
from their breeding places In Ital}, on the contrary, the prevailing species 
breeds equally w'ell in quiet or flowung w ater, and drainage does not affect it 
In certain districts of Mala} a in ■which the vectoi (A inaculatits) breeds m 
open flowing streams, by damming the streams and producing a senes of 
pools it has been possible to eliminate this variety and replace it with haim- 
less species On the other hand in regions like Albania in which there aie 
two vectors wducli differ in their choice of breeding places, the elimination 
of one, ■when a drought dries up the pools, is accompanied by an excessive 
breeding of the other m the shallow sti earns The bieeding habits of the 
same species may differ in different regions Thus in Java A Indlo'bJi 
breeds only m salt water, and its depredations are confined to the coastal 
regions, ■while in Sumatra it breeds m fresh w^ater and infests much of the 
island 

A radical change in the environmental conditions in a district may convert 
a potential vector, previously harmless, into a dangerous transmitter This 
occurred when the cultivation of rice was introduced into Sumatra during 
the war An epidemic of malaria broke out promptly, due to A Jiyi canus 
This possibility had been excluded, it was supposed, by the fact that this 
species breeds abundantly in the rice fields of Java and other neighboring 
isands and there it is not a transmitter 

In the United States the problem seems relatively simple There is only 
a single important transmitter, and its breeding places can be eradicated with- 
out undue difficulty The immediate obstacle is the prohibitive cost of 
carrying out such procedures on an adequately large scale It is to be hoped 
that further study will reveal less costly methods of control Unless it does, 
we may expect that malaria will continue, at least until the economic value 
of the peasant exceeds the cost of the public health measures necessary to 
protect him 

P C 

3 S\VELLE^GREBEL, N H Lc medecin et I’entomologie, Riv di Malanol , Sez ii, 1934, 

Supp to No 3, 73 
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Amci lean Mai tyrs to Science Tin oiigh the Roentgen-Rays By Percy Brown, M D , 
FACR 276 pages , IS 5 X 23 5 cm Charles C Thomas, Baltimore 
1936 Price, $3 50 

This small volume piesents a brief sketch of the lives of an heroic group of 
Americans connected with the early history of the roentgen-rays It is written in a 
readable style and brings to life those earnest, faithful scientists who, by every sacri- 
fice, including that of life itself, made the advance of roentgenology possible 

Forty years ago this new science was conceived and it has been largely due to the 
valiant efforts of this illustrious group of men that roentgenology has advanced so 
rapidly to its present status It is interesting to note the different channels by which 
these men entered the field, and their complete absorption in their work, even when 
suffering the most excruciating pain Verj^ few of the early pioneers were provided 
with any protection against the direct effect of the rays Sometimes the face and 
chest, and more often the hands, were repeatedly exposed in order to make a satis- 
factory examination of the patient, or to exploit the “ x-rays ” in popular exhibitions 
The serious nature of their work so thoroughly dominated their thoughts that 
they had little consideration for their personal safety These pioneers lived and died 
in relative obscurity They gave their lives to the cause of science, and if ever the 
term Martyr should be applied, it belongs to them 

The author has inserted a simple glossary for the layman “ to clarify the meaning 
of certain scientific terms impossible to avoid” 

The author speaks with authority and modestly refrains from any personal 
allusions Anyone interested m the progress of medicine will find this book both 
interesting and instructive 

H J W 

The Pathology of Intei nal Diseases By William Boyd, MD, MRCP, FRCP 
Second Edition 904 pages, 16X24 cm Lea and Febiger, Philadelphia 
1935 Price, $10 00 

In the second edition of this work the author has added many new sections, and 
major alterations have been made in other sections Ihe illustrations are excellent 
References, especially to the more recent literature, follow each chapter The author 
not only describes the morbid anatomy of internal diseases, but also links it to the 
clinical symptomatology presented by such diseases At times he perhaps is more 
positive in his statements than would seem justified by the evidence at hand, and at 
times the clinical discussion leaves something to be desired However, one hesitates 
to criticize what the reviewer considers so valuable a work The style is forthright 
and the book throughout maintains its interest It is highly recommended to students 
and to practitioners 

W S L, Jr 

Common Contagious Diseases By Philip Moen Stimson, A B , M D 437 pages , 
14 X 20 cm Lea and Febiger, Philadelphia 1936 Price, $4 00 

The clear presentation of the subject matter contained within this manual is 
striking for despite its conciseness, the author has avoided disjointed sequences and 
the impression of incompleteness that a reader is so often left with after reading 
abbreviated books There is instead a personal feeling instilled so that the reader 
may easily imagine himself in the presence of the author 
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The introductory chapter on “ Infection and Immunity ” is discussed mostly from 
its clinical relationship The author deals understandingly with these topics, without 
becoming mired in hypothetical conjectures 

Diphtheria, Vincent’s angina, scarlet fever, measles, rubella, pertussis, mumps, 
chicken-pox, small-pox, meningococcus meningitis and poliomyelitis are the diseases 
discussed as contagious All aspects of these conditions are dealt with in an adequate 
manner The newer work on the subjects is included and a practical critical evalua- 
tion offered Adequate space is devoted to the various sera being used in both 
prophylaxis and treatment Personal experiences are nicely blended in the discussion 
to confirm or throw doubt upon a conjecture An adequate bibliography is included 
at the end of each chapter A final chapter on the “ General Management of Con- 
tagious Diseases ” is included And here, especially in the discussion of the manage- 
ment of “ Contagion in the Home,” is the practical attitude made most apparent 

Photographs and various charts are embodied in the text Unfortunately the 
photographs of the exanthems are not colored, hence their value is relatively neg- 
ligible 

The book is unreservedly recommended by the reviewer for the use of the medical 
student and practitioner 

J E B 

The Human Foot By Dudley J Morton 244 pages, 16X23 5 cm Columbia 
University Press, New York 1935 Price, $3 00 

This book IS a most complete treatise on the foot and to a practicing orthopedist 
IS most timely If it should be read by a sufficient member of medical practitioners, 
shoe manufacturers, and chiropodists its value would be inestimable 

The book is divided into three parts, covering the evolution, the physiology, and 
the functional disorders of the human foot Each part treats thoroughly the various 
elements of its topic by means of several or more chapters The text is easy to read, 
is as free from technical language as is possible, and yet is thoroughly clear and easy 
to understand 

Part 1 IS quite interesting and explains what may he back of many functional foot 
disorders Ordinarily, we rarely realize that the foot of today is expected to do 
many things for which it originally was not made and this particularly with the 
handicap of the modern shoe 

Part 2 analyzes thoroughly the varied and complicated activities of the foot in 
standing, walking, etc Emphasis is laid upon the well known fact that a normal 
foot does not need “ artificial aid in its function of stance and locomotion ” People 
who have never worn shoes do not as a rule have the foot troubles we hear so much 
about This chapter bears analysis and study and will well repay a careful reading 
Active exercise is essential to foot comfort and efficiency 

Part 3 considers the possible effects of abnormal development and function, 
describes the clinical signs and symptoms of each type of disability, and lastly gives 
good suggestions as to treatment Emphasis is laid upon the improper use of an 
arch support, especially of the rigid type Redevelopment of the weakened structures 
IS the theme of this section and this should be the basis of sound practice Artificial 
aids should be used only as auxiliary measures until proof exists that the foot will 
not respond and must be “ crutched ” permanently 

All in all the book should be referred to frequently and should find a place m 
everj one’s reference library 


A V 
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The Kidney m Health and Disease Edited by Hildung Berglund, M D , and Grace 
Medes, Ph D with the collaboration of G Carl Huber, M D , Warfield T 
Longcope, J\f D , and Alfred N Richards, Ph D , M D 754 pages , 16 X 24 cm 
Lea and Febiger, Philadelphia 1935 Price, $10 00 

This volume is the outgrowth of a symposium in 1930 on the structure and 
function of the kidney m health and disease The project was initiated by Dr 
Hildung Berglund, then Professor of Medicine m the University of Minnesota The 
contributions made at that tune have been revised and brought to date by the partici- 
pants m the symposium There are 44 contributors and listed among them are many 
of the prominent investigators of questions pertaining to the kidneys The book is 
divided into six parts and 41 chapters The main divisions are concerned with the 
anatomy and physiology of the kidney, clinical aspects of renal functions, Bright’s 
disease and other pathologic renal conditions, albuminuria and edema, ocular changes 
in Bright’s disease, and clinical aspects of Bright’s disease 

This volume affords an excellent example of what may be accomplished by weld- 
ing together contributions by many outstanding investigators It is an authoritative 
reference work Each contribution is accompanied by a thorough bibliography 
This IS a volume which no one interested in kidney problems will wish to be without 
and any practitioner could read it with pleasure and profit 

W S L , Jr 

The Ciippled and the Disabled By Henry H Kessler, MD 337 pages, 16 X 
23 5 cm Columbia University Press, New York 1935 Price, $4 00 

Any study of the problem of the crippled and disabled is necessarily extensive 
and difficult due to the many types and combinations, both as to areas and senses 
involved, and to the age periods and variable reactions of each Dr Kessler has 
very thoroughly reviewed the extensive available literature and has analyzed the facts 
presented from an unbiased standpoint His suggestions for the correction of the 
situations as now found are sensible and sound 

The book is divided into seven parts, an appendix and a large bibliography The 
disabled are considered generally in Part 1, where the problem as a whole is analyzed 
with appropriate comments as to the need for a change in the attitude of the dis- 
abled toward the community and vice versa 

Part 2 deals with the child problem both here and abroad Much more definite 
progress has been made for children than for adults due to the appeal possessed by 
children and to the activities of fraternal and social organizations Industrial ad- 
vancement and the experiences of the War have led to a greater activity in providing 
care for disabled adults 

Parts 3 and 4 consider the industrially disabled and those injured in war The 
care of these two groups has stimulated the development of improved physical and 
occupational tlierapy Statistical tables and many references show the changing 
situations of these types An appeal is made for a more universal consideration of 
the disabled by industry so that a trained cripple may obtain reemployment more 
easily 

The chronically disabled are considered in Part 5 Special emphasis is laid upon 
how their needs are and should be met 

The blind, deaf, and deaf-mutes are considered very briefly in Part 6, and the 
whole picture is summarized in Part 7 

An appendix gives a short summary of the various types of legislation in each 
State, at the end is a very complete and extensive bibliography which will be most 
useful to anyone who is interested in the problem of the disabled 

The book is an important addition to a reference library and is very appropriate 

at the present time 
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COLLEGE NEWS NOTES 

Addition to the Lite Membership Roster 

Dr Orville H Brown (Fellow), Phoemx, Anz , became a Life Member of the 
College on June 10, 1936 


Gifts to the College Library 

Acknowledgment is made of the receipt of the following gifts to the College 
Library of publications by members 

Dr J N Hall (Fellow), Denver, Colo — 4 books, Volumes I and II, “Borderline 
Diseases,” and Volumes I and II, “Textbook of Legal Medicine and 
Toxicology ” , 

Major James S Simmons (Fellow), M C, U S Army — 1 book, “Laboratory 
Methods of the United States Army” (Fourth Edition) , 

Dr Charles F Morsman (Fellow), Hot Springs, S D — 2 reprints, 

Dr Glenn D Carlson (Associate), Dallas, Tex — 1 reprint, 

Dr John P Hilton (Associate), Denver, Colo — 1 reprint 


Meeting of the New Jersey jMembers 

Under the Governorship of Dr Clarence L Andrews, Fellows and Associates of 
the College from New Jersey held a luncheon-meeting at the Claridge Hotel at 
Atlantic City on June 3 Dr Andrews acted as Chairman and Toastmaster Dr 
Ernest B Bradley, President of the College, Lexington, Ky , Dr O H Perry Pepper, 
First Vice-President, Philadelphia, Pa, Dr William D Stroud, Treasurer, Philadel- 
phia, and Mr E R Loveland, Executive Secretary, made short addresses concerning 
various College activities Other guests present included Dr E J G Beardsley, of 
Philadelphia, Governor for eastern Pennsylvania, and Dr Lewis B Flinn, of Wil- 
mington, Governor for Delaw'are Twenty-five Fellow's and ten Associates from New 
Jersey were present 


Dr George R Minot (Fellow), Boston, Mass, and Dr Hugh J Morgan (Fel- 
low), Nashville, Tenn , were elected Vice-President and Secretary, respectively, of 
the Association of American Physicians at its annual meeting in Atlantic City, May 6 


Dr W A Dearman (Fellow) has removed from Gulfport, Miss , to Whitfield, 
Miss , where he has assumed the duties of Assistant Superintendent of the Mississippi 
State Hospital 


Dr Ralph Pemberton (Fellow), Philadelphia, addressed the Lehigh Countj (Pa ) 
Medical Societj' at Allentown, April 14, upon Arthritis, he gave a Seminar at the 
Robert Packer Hospital, Sayre, Pa , May 27, on Arthritis , and he addressed the 
Medical Society of tlie County of Saratoga, New York, June 4, upon the same subject 


Dr Joseph Hajek (Fellow), New' York, N Y , has been elected Secretarj, of tlie 
Section of kledicine of tlie New' York Academy of Medicine 
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„ Hyman I Goldstein (Associate), Camden, N J, presented a paper on 

Antispasmodic Therapy in Gastro-Intestinal and Biliary Tract Diseases at the 
170th annual meeting of the New Jersey State Medical Society, Section on Gastro- 
Enterology, at Atlantic City, June 4 His paper was discussed by Dr Samuel Weiss 
(Fellow), New York, and by Professor Charles M Gruber, of Philadelphia 

Dr Goldstein also discussed constipation at the convention of the National So- 
ciety for the Advancement of Gastro-Enterologv at Atlantic City, June 5 


At the annual meeting of the Arkansas Medical Society at Hot Springs National 
Park, Dr George B Fletcher (Fellow), Hot Springs National Park, was installed as 
President Dr Arthur G Sullivan (Fellow), Hot Springs National Park, was 
elected a Vice-President and Dr William R Brooksher (Fellow), Fort Smith, as 
Secretary 


Dr Leon Unger (Associate), Chicago, addressed the Chicago Society of Allergv, 
May 18, on “Asthma in Children, Results of Treatment ” 


Dr William H Marshall (Fellow), Flint, Mich, has been elected President of 
the Northern Tn-State Medical Association 


Dr James H Donnelly (Fellow), Buffalo, is President of the Buffalo Academy 
of Medicine 


Dr Walter W Palmer (Fellow), Dr Alvan L Barach (Fellow), bodi of New 
York City, were lecturers on the program of the ninth annual postgraduate day of the 
Mahoning County (Ohio) Medical Society at Youngstown, April 30 


Dr Edgar A Hines (Fellow), Seneca, S C , has been reelected Secretary of the 
South Carolina Medical Association Dr Hines has served as Secretary for 26 years 


Dr Howard T Karsner (Fellow), Cleveland, Ohio, has been elected Secretary 
of the American Association of Pathologists and Bacteriologists at their annual meet- 
ing m Boston during April 

Dr Jesse D Hamer (Associate), Phoenix, Ariz , was installed as President of 
the Arizona State Medical Association at its annual meeting recently 


Dr Charles Wolferth (Fellow), Philadelphia, delivered a lecture on “ Observa- 
tions on the Mechanism and Clinical Interpretation of Heart Sounds ” in connection 
with the annual postgraduate course of the Indiana State Medical Association at 
Indianapolis during April 


Dr George P Pratt (Fellow), Omaha, Nebr, presented a lecture on coronary 
disease at the regular meeting of the Southwestern Iowa Postgraduate Medical Society 

m the spring 


Dr Soma Weiss (Fellow), Associate Professor of Medicine at Harvard Medical 
School was one of the speakers on a cancer symposium conducted in connection widi 
the 84th annual session of the Maine Medical Association in Rangeley, June 21 to 23 
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Harvard Medical School will observe its Tercentenary, September 14 to 15 The 
Harvard Medical Alumni Association will hold its annual meeting and dinner in 
Vanderbilt Hall on the evening of September IS, the dinner having been postponed 
from its usual time in June to encourage participation of as many graduates as pos- 
sible in the Tercentenary celebration Dr George R Minot (Fellow) will act as 
Chairman of a symposium on nutrition and the deficiency diseases. Dr James H 
Means (Fellow) will act as Chairman of a symposium on the endocrine glands 


The Medical Society of New Jersey held its 170th annual meeting at Atlantic 
City, June 2 to 4, under the Presidency of Dr Marcus W Newcomb (Fellow), 
Browns Mills Among guest speakers were Dr Israel M Rabinowitch (Fellow), 
Montreal, “ Medical Complications in Diabetes Mellitus,” and Dr Arthur C Christie 
(Fellow), Washington, DC," Medical Progress Under the Leadership of the Medi- 
cal Profession ” 


Dr Ross McC Chapman (Fellow), Towson, Md , was elected President-Elect of 
the American Psychiatric Association at its annual meeting in St Louis, May 4 to 8 


Sir Frederick G Banting (Fellow), Toronto, and Dr Joseph B Collip (Fellow), 
Montreal, addressed the annual meeting of the Canadian Medical Association at Vic- 
toria, B S , June 22 to 26, on “ Silicosis Research ” and “ Significance of Recent In- 
vestigations of the Ductless Glands,” respectively 


Dr F M Pottenger (Fellow), Monrovia, Calif, presented the Phi Rho Sigma 
Lecture at the University of Colorado School of Medicine, Denver, May 7, on “ Physi- 
ological Approach to the Diagnosis and Treatment of Tuberculosis ” 


The Academy of Medicine of Washington was organized April 28, with Dr 
William A White (Fellow), President, Dr Earl B McKinley (Fellow) and Dr 
Matthew W Perry (Fellow) as Directors The membership will be limited to 60 
resident members and 30 associates or non-resident members Membership is open 
to non-medical as well as medical men, since no special distinction has been made be- 
tween the medical sciences and allied sciences 


Dr Guy C Jarratt (Associate), Vicksburg, Miss, has been elected one of the 
Vice-Presidents of the Mississippi State Medical Association 


Dr Edward Rose (Fellow), Philadelphia, addressed the Gloucester County (N 
J ) Medical Society recently on “ Basal Metabolism and Its Relation to Disease ” 


Dr Louis E Viko (Fellow), Salt Lake City, is President-Elect of the Utah 
State Medical Association 


OBITUARIES 

DR GERTRUDE M JOHNSON 

Dr Gertrude M Johnson died January 29, 1936, of lymphatic leukemia, 
aged 56 years 

Dr Johnson was horn in Minneapolis, Minn , December 12, 1879 She 
entered Battle Creek Sanitarium in 1898 in the School of Nursing, gradual- 
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Jng m June 1900 She began the study of medicine in the American Medi- 
cal Missionary College in 1900 and graduated in 1904, and since that time 
has been employed almost constantly as a member of the medical staff of 
Battle Creek Sanitarium 

In addition to her medical staff duties, she devoted time for several years 
to teaching in the School of Nursing During her caieer m medicine she 
made two lather extended visits to Europe for postgraduate work, visiting 
both England and the Continent 

Dr Johnson was a keen observer and diagnostician In addition she 
devoted considerable time to lesearch work, and produced several articles of 
value during the last few years She completed a repoit on an interesting 
case during her last illness 

She was a member of the American Medical Association, of the Michi- 
gan State Society, of the Calhoun County Society, and also a Fellow of the 
American College of Physicians She was gieatly beloved by her patients, 
many of whom came to see her year after year because of the kindly interest 
she showed and the effort she made to neglect nothing that might afford them 
relief 

M A Mortensen, M D , F a C P 


DR CARL FREDERICK MOLL 


Dr Carl Frederick Moll of Flint, Michigan, an Associate of the College 
since 1926, died suddenly of a heart attack in Detroit on May 1, 1936, at the 
age of 64 years 

Dr Moll graduated fiom the Saginaw Valley Medical College in 1899, 
and started practice m the Upper Peninsula in Michigan Shortly before 
the war, he moved to Flint, Michigan, and practiced as an internist in that 


city since that time 

Besides enjO)ang one of tlie largest practices in his city. Dr Moll found 
time to give much to the medical organizations of the state and nation He 
was Past President of the Marquette County Medical Society, and held nu- 
merous offices m the Michigan State Medical Society, including that of 
President From 1926 to 1935, he was a member of the House of Dele- 
o'ates of the American Medical Association His professional appointments 
were numerous He was a member of the staff of St Joseph’s Hospital 
and of the Women’s Hospital, as well as being President of the Staff of 
Hurley Hospital, and Physician to the Michigan Home of the Deaf 

Dr Moll was well known both as an internist and as a citizen of the state 
A man of warm friendliness and unselfish loyalty, he was well beloved by 
all of his fellow physicians, who will miss keenly his wise counsel and able 

leadership Henry R Carstens, M D , F A C P , 

Governor for Michigan 
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MINUTES OF THE GENERAL BUSINESS MEETING 

Detroit, Mich 
March 5, 1936 

The Annual Business Meeting of the College was called to older at the Book-Cadillac 
Hotel at 5 00 pm, Thursday, March S, 1936, with President James Alex Miller presiding 
Reading oi the Minutes of the previous Business Meeting was dispensed with b> 
resolution 

Dr William D Stroud, Treasurer, presented the following treasurer’s report 

“At the present time our total funds amount to $157,329 00 This is distributed 
into Endowment, $58,281 72 and the General Fund, $99,047 47 

“The funds have been audited and the accounts declared correct by a certified 
public accountant Our investments as onginnlly purchased, m bonds, amounted to 
$111,844 00 Their present value, as of February 28, is $116,430 00, or, in other words, 
they show a book profit of $4,285 00 

“ Our stock investments amount to a purchase price of $14,811 00 and their book 
value at present is $17,902 00, showing a profit of $3,091 00 Our bonds and stocks have 
increased m value $7,377 00 since they were purchased I think this gives the members 
of the College a very secure feeling as to our finances " 

The treasurer’s report was accepted and filed 

Mr E R Loveland, Executive Secretary, reported that up to this time 1,528 had 
registered at the Annual Meeting He gave the following report on membership 

“During the past year 181 Fellows and 187 Associates were elected That does 
not mean that the College has grown 368, because many of those elected to Fellowship 
were advanced from Associateship 

“ During the past year, the Executive Offices had published the 1935 Directory 
containing the names of 5 Mastei s, 2415 Fellows and 818 Associates , total, 3238 Since 
the publication of the Directory on October 1, 1935, there have been 19 deaths, 10 resig- 
nations and 16 were dropped for delinquency (the number of resignations and the num- 
ber dropped for delinquency was called to the attention of the general body, because the 
number was so small in comparison with the membership) , 13 Associates were dropped 
for failure to qualify for Fellowship With these elections and adjustments, the mem- 
bership at this date was 4 Masters, 2565 Fellows and 843 Associates , total, 3412 ’’ 

Mr Loveland reported that since the rule has been in effect that new candidates must 
first become Associates and serve a probationary period of three to five years, over 75 per 
cent of such Associates had qualified for Fellowship Of the class of Associates elected 
in 1931, 78 qualified for Fellowship and 23 failed for one reason or another In other words, 
about 77 per cent of those elected in 1931 succeeded in becoming Fellows 

In regard to Life Members, he reported that there had been a further increase, the 
number having reached 61 to date He referred to the Life Membership Roster being dis- 
plajed at the College Booth near the registration headquarters 

Mr Loveland further reported that a fairly large number of members visit the College 
Headquarters each year, and that in some instances he had been able to arrange programs 
of a medical character for visiting members, so that they could observe what is being done 
medically in Philadelphia He mv ited members to v isit the College Headquarters and to call 
on the College Offices for any assistance whatsoev er that can be rendered He thanked the 
members of the local Detroit committees who had helped so greatlj in making the arrange- 
ments for the Detroit Session 
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Dr James Alex Miller, President, on behalf of the Board of Regents, reported first 
upon the progress toward the establishment of an American Board of Internal Medicine 
for the certification of internists, that work had been organized under a joint committee 
of the American College of Physicians and the Section on the Practice of Medicine of the 
American Medical Association, the details having been worked out to such a point that the 
Board of Regents of this College had approved them, as far as the College was concerned, 
and the Committee was authorized to proceed All that was necessary was the final approval 
of the American Medical Association, whereupon the Board will be ready to proceed with 
the regular installation of a method of certification of internists in this country He ex- 
pressed the prophecj that this will mean a long step forward in defining what internists 
really are and what specialists in Internal Medicine should be He expressed the opinion 
that the work of this board will be of great help to the College in enabling it to make these 
examinations as a basic requirement for Fellowship The work of this board will not in 
any way interfere with the activities of the College Certification may be one of the 
requisites for admission to the College, but the College will undoubtedly always have other 
requirements for its Fellowship This development will have a great influence in raising 
the standards of the practice of Internal Medicine in this country, the work of the College 
during the past year in sponsoring this board may be looked upon as of real significance 
The second subject discussed by President Miller concerned the finances of the College 
and various projects concerned therewith He informed the members that over past years 
the College has been successful in accumulating a sum of money somewhat in excess of im- 
mediate needs The Board of Regents has given serious consideration to this and has a 
definite program in mind, a program which in the future will able the College to extend its 
usefulness and possibly at some future time to diminish definitely financial burdens of mem- 
bers, particularly in respect to initiation fees, which at present are $8000, having already 
been reduced from $10000 The College has been enabled to sponsor the American Board 
of Internal Medicine, because it had some available money The College is going to fi- 
nance all of the Board’s work during the stage of its development, advancing the money 
until the Board is able to return it from the fees which will be exacted from those who 
take the examinations, and the College also has a plan of extending its other activities as it 
has financial opportunity to do so Among these other activities may be the stimulation of 
clinical research among younger members of the profession by establishment of additional 
fellowships, also probably by the procuring of a suitable and dignified permanent home for 
the College Furthermore, the Board of Regents has provided for the appointment of a 
committee to look into the details of other methods for the promotion of Internal Medicine 
The procuring of a suitable home for the College will ensure permanency and add dignity 
to the organization In conclusion, Dr Miller expressed his appreciation of the cooperation 
the membership had shown in the arrangement of the Detroit Session, and for their interest 
and hearty cooperation duiing his term as President He especially complimented the staff 
of the Executive Offices, tne Executive Secretary, the Treasurer and the Finance Committee, 
stating It IS due in no small measure to their efficient management that the College now finds 
itself in a position to expand somewhat in its field of usefulness in Internal Medicine In 
conclusion he said in part 


“ Now, personally, I wish to express again my own very deep feeling of appreciation 
of the great honor that you have conferred upon me in electing me to this office of 
President It has been a year which has been most interesting and stimulating and one 
which I shall always remember with the greatest pleasure and which will always be a 
source of great satisfaction and will make me feel that, in being honored to be your 
President there has been a year of productive effort and one of great satisfaction which 


I will always carry with me . , , r 

" I now come to a very pleasant duty as I lay down the responsibilities of the 

Presidential office It is with very peculiar pleasure that I have the privilege of in- 
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ducting into office the incoming President We have in our new President a man whom 
we all love, a man who is outstanding m his devotion to the best interests of the prac- 
tice of medicine, a man who has given, both m the Board of Governors and m the 
Board of Regents, the best that he has to the interests of this College We know 
what Ernest Biadley has been and, consequently, we are confident of what he will do 
for this College It is therefore with the greatest pleasure and happiness. Dr Bradley, 
that I turn o\er the responsibilities of this office to jou” (Applause as all stand ) 


President-Elect Bradley " It really seems impossible that the time should ever come 
that I could stand here as your President, after the renowned men who have preceded me 
Of course, to those other men who have been elected as President, it was just ‘one other 
honor,' but to me, of course, without having had these honors, my friends down m Western 
Kentucky don’t know whether I have been elected President of the American Medical 
Association, of some great medical university, or even of the United States (Laughter ) 
It grieved my best friends to think that I had been elected the President of some great 
medical university, or that I would have to leave Lexington as President of the College of 
Physicians I have tried to reassure them, so that if thej get sick next year, they might 
come back to ask me about it 

“I have been thinking that, looking up at the altitude, at least, of these two former 
Presidents, Dr Meakms and Dr Miller, that if this thing keeps up \erv much longer 
going down like it is now, along about 1938 or 1939 j ou will be e\ en below sea level as far 
as your President is concerned (Laughter ) 

“I couldn’t possibly tell you, of course, really how' great an honor this is to me It is 
something, of course, I never dreamed of m my life I just hope that I can do the best I 
can I know that it will be difficult for any president to steer this old Ship of State ver\ 
far wrong because if w'e make an> mistakes or if we even shy off the course a little, w'e 
have a pilot on board all the time who will see to it that w'e don’t go too near the rocks 
I refer to Mr Loveland, our Executive Secretary 

I hope that with the cooperation of the members of the Societv', w'hich I know I will 
get, and the help of the Board of Governors and the advice of the Board of Regents, I will 
be able to carry on I know that we have big things before us next year The College is 
beginning to stand for more and more every year, it is becoming recognized more and more, 
and I cannot tell you how much I am honored by your electing me to this office I thank 
you very much ” (Applause ) 

Dr William Gerry Moigan, Secretary-General “Dr Miller, on behalf of the College, 
I have the privilege of presenting to you this token of our appreciation of your splendid 
accomplishments during your year as President’’ (Dr Morgan presents the retiring 
President with an official gavel, appropriately engraved ) 

Dr Miller “Mr Secretaij -General, Mr President, Fellows of the College it is a 
great pleasure to accept this symbol which is a symbol of an honor which has been conferred 
and which ever w'lll be a memory of the great pleasure which I ha\ e had and which I ha\ e 
much enjoyed I thank you again” (Applause) 

President Bradlev called upon Dr Pottenger, a member of the Nominating Committee 
111 the absence of the Chairman of that committee. Dr Sydney R Miller, for presentation 
of nominees for Officers, Regents and Governors, whereupon Dr Pottenger presented the 
following nominations The nominations for the elective offices had been published in the 
A^nnals or Internal AIedicine, official journal of the College, more than thirtj da>s pre- 
ceding, in accordance with the By-Laws 


President-Elect 
Fntt Vicc-Pi csidcut 
Second Vice-President 
Third Vicc-Pi csidcnt 


Tames H Means Boston, Mass 
O H Perry Pepper, Philadelphia, Pa 
David P Barr St Louis, Mo 
W alter L Bierrmg, Des Moines, Iowa 
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Board or Regents 

Teivi Expinng 1939 

James D Bruce, Ann Arbor, Mich 
Egerton L Crispin, Los Angeles, Calif 
James Alex Miller, New York, N Y 
Francis M Pottenger, Monrovia, Calif 
Luther F Warren, Brooklyn, N Y 

Term Evptimg 1938 

Robert A Cooke, New York, N Y (filling vacancy of the late Charles G Jennings) 
Hugh J Morgan, Nashville, Tenn (filling unexpired term of James H Means) 

Board of Governors 

Tcim Ex pit in g 1939 

Oliver C Melson, Little Rock, Arkansas 

Ernest H Falconer, San Francisco, Caluornia (Northern) 

Fred M Smith, Iowa Cits’-, Iowa 
Joseph E Knighton, Shreveport, Louisiana 
Henry R Carstens, Detroit, Michigan 
Edward L Tuohy, Duluth, Minnesota 
A Comingo Griffith, Kansas City, Missouri 
Robert B Kerr, Alanchester, New Hampshire 
Clarence L Andrews, Atlantic City, New Jersey 
Charles H Cocke, Asheville, North Carouna 
Julius 0 Arnson, Bismarck, North Dakota 
Alex M Burgess, Providence, Rhode Island 
Kenneth M Ljnch, Charleston, South Carouna 
Paul K French, Burlington, Vermont 
J Morrison Hutcheson, Richmond, Virginia 
Charles E Watts, Seattle, Washington 
Walter E Vest, Huntington, West Virginia 
D Sclater Lewis, Montreal, Quebec 

Tenn Ex piling 1937 

Walter W Palmer, New York, New York (Eastern) (To fill unexpired term of Robert 
A Cooke) 

Upon motion by Dr Meakins, seconded by Dr Musser and unanimously earned, the 
nominees presented by the Committee were regularly elected 

President Bradley at this point expressed his appreciation of the manner in which Dr 
James Alex Miller had conducted the office as President during the past year, the way the 
College had been run and the kindness of the retiring President for his advice Dr Bradley 
expressed his keen approval of the plan of having a man serve one year as President-Elect, 
so that he may become more familiar with the needs of the College and the means of ac- 
complishing those needs before he is inducted to the presidency He asked for suggestions 
from members at large, from the Governors, the Regents and other Officers, during the year 
On motion by Dr Pmcofis, seconded by several and unanimously adopted by a standing 
vote, it was 

Resolved, that the American College of Physicians express its deep appreciation to all 
local agencies, including the Wayne County Medical Society, local committees, the local 
profession, the Convention Bureau, the Book-Cadillac Hotel, the committees at Ann Arbor 
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and the University of Michigan for their aid and cooperation in the conduct of its T^\entleth 
Annual Session 
Adjournment 

Attest E R Loveland, 

Evectiiwe Sccreiaiy 


MINUTES OF THE BOARD OF GOVERNORS 

Detroit, Mich 
March 2, 1936 

The first meeting of the Board of Governors of the American College of Physicians, 
held in connection with the Twentieth Annual Session, Detroit, Mich , was called to order 
at 5 25 p m , March 2, 1936, at the Book-Cadillac Hotel 

In the temporary absence of the Chairman, Dr Charles H Cocke, Dr C W Dowden 
acted as Chairman pro tern The Executive Secretary called the roll, with the following 
present Dr Oliver C Melson, Dr Tom Bentley Throckmorton, Dr Joseph E Knighton, 
Dr James D Bruce, Dr Edward L Tuohy, Dr A Commgo Griffith, Dr Clarence L 
Andrews, Dr Julius 0 Arnson, Dr Alexander M Burgess, Dr J Morrison Hutcheson, 
Dr Charles E Watts, Dr Walter E Vest (representing Dr John N Simpson), Dr D 
Sclater Lewis, Dr Fred W Wilkerson, Dr Turner Z Cason, Dr Glenville Giddings, Dr 
C W Dowden, Dr Edwin H Gehring, Dr Louis H Fhgman, Dr Robert A Cooke, Dr 
A B Brower, Dr T Homer Coffen, Dr Charles T Stone, Dr Ramon M Suarez, Dr 
James F Churchill, Dr Gerald B Webb, Dr Wallace M Yater, Dr Ernest E Laubaugh, 
Dr Cecil Jack (representing Dr Samuel E Munson), Dr Robert M Moore, Dr Thomas 
Tallman Holt, Dr Allen A Jones, Dr Leila Andrews (representing Dr Leander A Riely), 
and Dr Louis E Viko 

Mr Loveland then read abstracted Minutes of the last meeting of the Board of Gov- 
ernors, which, upon resolution, uere approved as read 

Dr Walter L Bierrmg, Chairman of the Committee on the Certification of Internists 
(American Board of Internal Medicine) distributed copies of the articles of incorporation, 
the Constitution and By-Laws of the proposed American Board of Internal Medicine, and 
discussed at length the proposed organization of this board The details of the discussion 
are not repeated here, since they are duplicated in the Minutes of the Board of Regents 
Dr Dowden called upon the Executive Secretary to present communications Aside 
from those from Governors who were unable to be present, Mr Loveland read ore from 
Dr Adolph Sachs, Governor for Nebraska, in which Dr Sachs suggested the desirability of 
changing the method of electing Governors The present By-Laws provide that a Nominat- 
ing Committee appointed by the President shall, after consultation with members in the 
various States to be represented, prepare a slate of nominees for the Board of Governors 
Dr Sachs’ recommendation was that Governors shall be elected by their local constituents 
On motion b> Dr Vest, seconded bj Dr Giddings and regularlv carried, it was 
Resolved, that the Chairman shall appoint a Committee to in\estigate the proposal of 
Dr Sachs concerning the election of Governors and report back at the next meeting of the 
Board 

Dr Dowden requested from the Executue Secretarj a report on the elections to Fel- 
Imtship and Associateship that had been made klarch first bj the Board of Regents klr 
Loveland reported that the list of elections had been posted on the Bulletin Board and that 
It included the full list of candidates elected both to Fellowship and to Associateship He 
offered to read the names to any who had not examined the list on the Bulletin Board 
On motion by Dr Griffith, seconded b> Dr klelson, and regularlj carried, it was 
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Resolved, that the list of candidates, both for Fellowship and Associateship, as elected 
by the Board of Regents, be approved by the Board of Governors 

The Executive Secretary, Mr Loveland, then reported upon the names of members 
who had been dropped from the roster for various reasons, including failure to take up 
membership within one year after election 

At this point. Dr Charles H Cocke, Chairman of the Board of Governors assumed the 
Chair 

Mr Loveland proceeded with his report, distributing to members a list of those Fellows 
and Associates from each State who were subject to being dropped because of more than two 
years’ delinquency He also distributed an outline of the Associates elected at the 1931 
Session whose names were being dropped for failure to qualify for Fellowship The 
Governors were asked to take the lists with them for future reference Mr Loveland 
pointed out that out of a membership of something over 3300 only 16 were dropped for 
delinquency, a very gratifying record Members of the Board of Governors were requested 
to make any suggestions concerning any names on the list, with the understanding that the 
Board of Regents would be glad to do an> thing reasonable if any mistakes had been made in 
dropping any of the members 

Dr Cocke, as Chairman, thanked the Board cordially for their cooperation and for the 
very excellent attendance at this meeting, for the faithfulness with which they have done 
their work, and particularly for their care in responding to his various communications 
Dr Cocke reported that since the last meeting, the College had lost through death one 
Master, 32 Fellows and 6 Associates He also read the list of new Life ^Members added 
since January 1, 1936, including the following 


Lewis Beals Bates, Ancon, C Z 
Casper H Benson, Columbus, Ohio 
Donald Gregg, Wellesley, Mass 
James Rae Arncill, Denver, Colo 
Thomas Fitz-Hugh, Jr, Philadelphia, Pa 
C Charles Burlingame, Hartford, Conn 
Noble Wilev Jones, Portland, Ore 
Cecil M Jack, Decatur, 111 
Anna Weld, Rockford, 111 

Ro> M Van Wart, Descanso, Calif (formerlj of New Oi leans) 
Estes Nichols, Portland, Maine 

William Henry Watters, Coconut Grove, Miami, Fla 


Dr Cason, Governor for Florida, presented the matter of the time of the Annual 
Meeting He had been requested by several of the members in Florida to present a resolu 
tion asking for the postponement in the date of the Annual Meetings to a later time in t e 
vear Dr Cason had had communications from practically every member in Florida Some 
of them were unable to come because of the press of work, this being the busiest time o 
their season Furthermore, the character of the winter in the North in March was sue as 
not to attract members from the warmer climates 

Chairman Cocke explained that the date of the meeting is usually set by the loca 
committee on arrangements in accordance with the necessities of their local conditions, 
schools, hospitals, etc He offered to entertain a motion, however, for presentation to t e 


Board of Regents 

On motion by Dr Cason, seconded by Dr Churchill, and regularly carried, it vas 
Resolved, that the Board of Governors recommend to the Board of Regents and sue 
other Officers as mav be concerned in the selection of the time for the Annual Meeting to 
hold future Annual Sessions at as late a date in April as consistent with the convenience ot 
those in the city in which the meeting will be held 

At this point Chairman Cocke brought up the question of alternates for members oi me 
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Boara of Governors who may be unable to be present at the annual meetings The By-Laws 
make no provisions The matter had already been brought to the attention of the Board of 
Regents on the previous day, and that Board had given authority to the Board of Gover- 
nors, as they see fit, to accept the proxies of absent Governors who were unable to attend 
this particular Session, and to accept their substitutes to act m their full 5tead and to enjoy 
all their full rights under the Constitution For this reason. Dr Walter E Vest, of West 
Virginia, was acting in the stead of Dr John N Simpson, Dr Cecil Jack, from Southern 
Illinois, was acting m the stead of Dr Samuel E Munson, and Dr Leila Andrews, of 
Oklahoma, was acting m the stead of Dr Leander A Riely 

On motion by Dr Dowden, seconded by Dr Cason, and regularly earned, the seating 
of the above alternates was approved 

On motion by Dr Griffith, seconded by Dr Giddings, and regularly carried, it was 

Resolved, that the Board of Governors suggest to the Board of Regents the desirability 
of having the By-Laws amended to provide for the appointment of alternates for Go\ernors 
who cannot attend the Annual Sessions 

Chairman Cocke then read a communication from Dr Henry M Thomas, Jr , Governor 
for Maryland, discussing the ultimate future of the College, and suggesting w'ajs and means 
of approaching the chiefs of ^arlOus important medical services concerning promising 
younger members of their staffs for Associateship 

Chairman Cocke pointed out tliat as soon as the American Board of Internal Medicine 
begins to operate, there may be certain changes necessary in the way candidates may become 
Fellows of the College At present, except in very exceptional cases, new candidates must 
be presented first for Associateship After the new Board is operating and a physician is 
certified as an internist by that Board, it will form the ground work or the foundation or the 
presumption of his eligibility for admission to this College, although there will be several 
other requirements 

Chairman Cocke asked for suggestions or ideas which he might transmit to the Board 
of Regents for their consideration 

Chairman Cocke proceeded to the matter of the reinstatement of old members, reporting 
upon two cases that had been liberally discussed by the Board of Regents the day before 
If a man voluntarily resigns and is out of the College for a given period of time, it matters 
not whether it is a year or ten years, the Regents are disposed to require him to come back 
either through the regular channel of reelection or on the recommendation of the Governor 
for his district and the payment of all past dues Members having voluntarily eliminated 
themselves by resignation do so on their own responsibility, and the College should not waive 
their requirements and allow a man the privilege of resigning and coming back at will Such 
action would create a hopeless situation with men dropping and taking up their member- 
ships constantly 


Dr Holt, Governor for Kansas, inquired concerning the effect of new changes that 
Mould be brought about by the operation of the American Board of Internal Medicine 

Chairman Cocke informed the Board that until the Constitution and By-Laws have 
been amended candidates will continue to come in under the present arrangement It is 
quite certain, however, that amendments will be adopted as soon as the Board is ready to 
operate, and that thereafter new candidates will be subject to the new requirements 

Dr Burgess, Governor for Rhode Island, wished further discussion of the matter of 
reinstatement of members, presenting an illustrative case of a member stricken with pul- 


monary tuberculosis, or some other illness, making it necessary for him to retire from active 
membership in his societies Such a man might later recovei and desire to be reinstated 
Chairman Cocke replied that there was no need for such a man resigning, that the Bj- 
Eaws provide that in the case of protracted illness and retirement from practice, a member 
to appeal to the Board of Regents for a w'aiver of his dues during such period 
le Board of Regents, in accordance w’lth the By-Laws, are considerate in such cases and, 
ence, no member needs to sacrifice his fellowship in the College because of his health 
pon a member’s recovery and resumption of practice, his status changes to that of a paving 



138 


MINUTES OF THE BOARD OE GOVERNORS 


member, and m the meantime there is no necessity for reinstatement because he has re- 
mained a member all the time 

Dr Moore, Governor for Indiana, reported on College membership m his State In 
that State it has appeared difficult to procure men who are doing wholly Internal Medicine 
in any given smaller city Many of the men in these cities who would be interested in the 
College, however, do restrict their work to 90 per cent or 95 per cent Internal Medicine 
However, some of these are doing, to some degree, minor surgery and handling an occasional 
obstetrical case Many of these men are interested in College membership, though the ques- 
tion has existed as to whether they are qualified under the circumstances 

Chairman Cocke suggested to Governor Moore that such men might properly be pro- 
posed for an Associateship Candidates limiting their work almost wholly to Internal Medi- 
cine may be considered eligible for Associateship, with the understanding that before they 
come up for Fellowship they will probably be able to limit their work wholly 

Chairman Cocke then informed the Board of Governors concerning the details of the 
discussion in the Board of Regents concerning the procuring of a College Headquarters or 
permanent home Quoting from his remarks “ The headquarters is located in a singularly 
small and inadequate suite of offices at 36th and Walnut Streets in Philadelphia During the 
incumbency of Mr Loveland as Executive Secretary, the funds of the College have increased 
remarkably, namely, from approximately $9,000 to $158,000 It has been the thought of 
many of the Regents that since this fund has been raised without specific, definite, planned 
ideas for its distribution, or its use, although the College has used a certain amount for 
awards, for scholarships and that sort of thing, and while the College will continue to foster 
those projects, the time has arisen when the College must have moie adequate, better and 
larger facilities, through the building or acquisition of a suitable home Those who were 
present at the Regents-Governors Banquet last evening, March first, heard the discussion pre- 
sented so well by Dr Alfred Stengel, Chairman of the Temporary Committee appointed to 
look into the feasibility of this project I would be \ery happy to have any reaction or any 
remarks from any Governor present as to his feeling or thoughts of his constituents toward 
this possibility Of course, a natural corollary of that would be that there would be some 
reduction either of the dues, or, more particularly, of the initiation fee once a permanent 
home has been acquired ” 

Dr Yater, Governor for the District of Columbia “ Mr Chairman, certainly there is 
no question as to the advisability or the necessity of such a permanent headquarteis It is 
perfectly ridiculous that such an organization as this should not have had one long since 
Furthermore, with all the troubles brewing in our country at the present time and the possi- 
bilities of inflation, and what not, if we wait, say a year or so, to feel out the consensus of 
opinion of the majority of our members, we shall be losing very valuable time and money, 
because a year from now very likely the property which we can now obtain for a certain 
figure will probably cost much more and construction will be more expensive This would 
seem to me also to be a very important consideration in the investment of our funds In 
order to bring the matter to a point of discussion, I would move, Mr Chairman, that the 
Board of Governors shall express to the Board ot Regents their approval of the project for 
the acquisition of a permanent College home and headquarters, and, further, that the Board 
of Regents proceed immediately on the project ” 

The motion was seconded by Dr Griffith, Governor for Missouri 

Dr Bruce, Governor for Michigan “ I can’t resist the temptation to tell you all how 
gratified I have been personally and how gratified the members of Michigan have been with 
the progress of the College, and I am perfectly sure that I am expressing their wishes in 
supporting the motion that has been made They will be very happy if this can be carried 


through ’’ , j . 1 t- i 

Dr Tuohy, Governer for Minnesota “ I am glad to voice the opposition and to elaborate 

on what I have already said I think it is quite obvious that you are going to have this 
building, but I shall appreciate, nevertheless, if you will bear patiently with me for a moment 
while I attempt to clarify my position I believe the American College of Surgeons has 
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added nothing to the prestige of that organization, or to the advancement of the purposes 
for which they were origiiialh established, bj the acquirement of their home I want to 
clarlf^ the matter as to the centralization in Philadelphia I think the adaisability of that 
has been well proved by the success that has come to the College since the work was cen- 
tralized, and so I think there is, in fact, no argument pertaining to that feature Philadelphia 
IS a happy choice, both from the standpoint of traditions of medicine and the first hospital 
and the first medical school established in the United States If the College Headquarters 
ivere developed m ^^’'ashlngton, near’ the Surgeon General’s Library, I think the advantages 
would be of little moment in comparison to the equal advantages that cMst ir Philadelphia ” 

Dr Tuohv proceeded to ask for a consideration purely on a business basis, and pointed 
out that the College funds could be invested in other than United States securities, if infla- 
tion IS threatened He recommended careful consideration of renting more space in Phila- 
delphia as a comparison v\ ith the cost of maintaining a College Headquarters He questioned 
whether a College home would be considered by the members at large of any value He 
recommended various methods of extending the sphere of influence in the College into various 
sections of our country, including regional convocations with the purpose of instilling better 
Internal Medicine into the various States and Provinces He further pointed out that 
the Rojal College of Phvsicians has given little attention to its housing He urged no 
hasty action until the matter had been duly considered 

Dr Holt, Governor for Kansas, also spoke to the question, and Dr Cason, Governor 
for Florida, insisted on some word from the Executive Secretary from the standpoint of a 
business man who may thoroughly understand the facts of the case, because of his closeness 
to the College 

Chairman Cocke replied that the progress thus far had been carried on not only with the 
advice and cooperation, but with a very active interest of the Executive Secretary, but that 
the Executive Secretary had expressed a preference not to enter too actively in the discussion 
of the matter However, he called upon Mr Loveland to make some ’•emarks to the 
inquiries 

Mr Loveland pointed out, first, that the matter of the College Headquarters is one to 
be settled by the College A committee had been formed which had called upon the Execu- 
tive Secretary to determine certain information and to make certain surveys, report on which 
had been presented by Dr Stengel He said he was favorable to the project, second, the 
College by conservative operation and care has accumulated a considerable surplus, which 
IS likely to be dissipated with an increasing interest m othei projects and probably through 
changing personnel on the various Boards The By-Laws provide for a certain amount of 
change in members of the Boards, and without disparaging the good intent of any one, the 
investment of a certain part of the surplus in some worthy problem, such as an appropriate 
and dignified home for the College would be a safeguard However, the chief consideration 
was the actual need of larger and more adequate quarters Many members of the College 
visit the College Offices every year and frequently express disappointment in the rather small 
and inadequate quarters The efficiency of the College work is somewhat hampered by 
inadequate facilities He said he would not recommend an extravagant building, but some- 
thing fairly modest, of attractive architecture and of reasonable proportions for present and 
uture work of the College In his opinion a permanent headquarters would contribute 
toward stability These surplus funds might readily be used, if not for a College Head- 
quarters, for other purposes that may be far less enduring Adequate quarters would make 

possible for members of the College to come to Philadelphia and use them for their 
eadquarters, where mail could be sent, consultations held, and so on The College, further, 
ou d operate better with its members in arranging programs to see what is being done 
Wedicallj in Philadelphia, or for postgraduate study The headquarters might also be used 
Or the giving of examinations by the American Board of Internal kledicine, after its 
ormation It is also possible that some other medical group or groups might use, on rental 
t'om the College, any excess space available for their own offices 

Griffith, Governor for Missouri “ I want to go on record as saying that I am for 
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this proposal all the way through I do not think the American College of Surgeons and 
the American College of Physicians should be compared One is a huge oiganization with 
many members and different branches all over the country Ours is a real fellowship 
organization We have a smaller, more limited number of members I tnink we are an 
organization that should have a permanent home, a place to which we can point witn pride 
I am not m favor of Washington That location would be all right if we were a laiger 
political organization and wanted to get something out of the Government As to inflation, 
whether we have stocks or bonds, we are drawing a certain interest from our money The 
dollar IS now worth onlv fifty-nine cents, and if we have further inflation, no one knows 
what its worth will be If we have real property, we shall have something tangible, and 
the value will be there ” 

Dr Suarez, Governor for Puerto Rico ‘ This is the first meeting of the Board of 
Governors that I have attended, and I have been most favorably impressed by the things 
I have heard It took me six days to get to this meeting, and I cannot resist the temptation 
to say at least a few words about the building of a permanent home for the College I have 
been President of the Puerto Rico Medical Society for three yeais, and during my in- 
cumbency, a beautiful home for the medical profession of the Island has been built We 
are proud of it and we think it is one of the best things we could have done for the medical 
profession there I frankly and firmly believe that the constiuction of a permanent home 
for the American College of Physicians would be a most definite sign of permanei cy and 
stability, and I see no reason why, since we have progressed so wonderfully since our head- 
quarters were established in Philadelphia, the new building shouldn’t be constructed also m 
that City ” 

Dr Giddmgs, Governor for Georgia “ It seems to me that it is practically essential foi 
this College to have a headquarters Certainly if this examination and certification of 
internists is passed and put into operation, the necessity of such a headquarters will be even 
greater I rather feel that we not only should have a home, but that the place should be 
fireproof, and I rather question whether such a structure can be erected for the sum that 
has been suggested ” 

Dr Moore, Governor for Indiana “ I want to be on record as for this project I feel 
favorable toward establishing a permanent home As to other projects of the College, I 
am well acquainted with fellowships I have observed many fellowships established to help 
students through school It doesn’t make a bit of difference whether it is a fellowship from 
the American College of Physicians or some other organization Most of the money spent 
on these fellowships is soon gone and forever forgotten If we have something substantial 
to which we can point, I think it will bring prestige to our organization, as it should It 
doesn’t make any difference whether it is your own office or the headquarters of your or- 
ganization If you have a poor office, it doesn’t impress your visitors favorably An 
organization of our standing and our honor, I think, can have nothing but the best 

Chairman Cocke put the motion to a vote, whereupon the resolution was unanimously 
adopted 

Resolved, that the Board of Governors shall express to the Board of Regents their 
approval of the project for the acquisition of a permanent College home and headquartei s, 
and, further, that the Board of Regents proceed immediately on the project 

At this point, Chairman Cocke introduced the President of the College, Dr James Alex 


Miller (Applause ) . , . t ,.1, 

President Miller “ It is particularly a pleasure to be here and to get the reaction 01 the 

Board of Governors on this conception which has arisen in the Board of Regents, and I can 
tell you that your reaction taken this afternoon will have very great weight in determining 
the action of the College through the Board of Regents, where, of course, the responsibility 
lies I also want to say that at our meeting last night, it was a great pleasure to us of the 
Board of Regents to be your hosts That dinner was not a College affair, but was a spon- 
famous Ld persL^^ .-L.on on .h. part of to members of .ho Board of Eogon.s .o .ho 
members of .he Board of Governors, evprcssing Ihe personal anxiety of the former to ge 
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closer to the Governors That was the basis on which that meeting \\as held, and -which 1 
hope will be a precedent for similar meetings I also want to say that during this last year, 
orer which it has been my prnilege to preside as j'our President, I have been more and more 
impressed with the importance of the Board of Governors individually and collectively in 
the affairs of this College Of course, we have our Constitution and B>-Laws, certain 
prerogatives, certain details and privileges are assigned to the Board of Regents and others 
to the Board of Governors, but we are all cognizant that it is the personnel of the College 
which counts, and it is there that the Board of Governors must take the initiatwe I feel so 
strongly about this that I have made it the practice during the last two or three jears not to 
exercise as Regent my prerogative to certify or to endorse candidates I think that under 
certain exceptional circumstances, perhaps, it is wise to allow a Regent to endorse a candi- 
date, but I have made it an invariable rule when proposals have been sent to me to refer 
them to the Governor of my district, in order that they ma> go through the regular channels 
of the Board of Governors, because I believ e the responsibilities should rest vv ith them , and 
I believe it is up to you, gentlemen, to exerase as you have in the past, but even increasingh 
in the future, a good deal more of a sense of responsibility in passing upon the credentials 
of candidates -whose proposals you pass to the Committee on Credentials It is not fair or 
right to send a doubtful candidate's proposal to the Credentials Committee, you usuallj have 
available first-hand information, vv hereas that Committee does not, and if thev do not receiv e 
It, thej cannot act in the best interests of the College 

" I also think that you should insist more and more upon discretion on the part of Fel- 
lows who present candidates to be endorsed by jou We must have greater local autonomy, 
or at least a greater local sense of responsibility toward the problems of the College 

‘I, too, feel as you, gentlemen, have expressed it, that we will go far, if we have 
our permanent home, toward increasing the feeling of pride and stability m our organization, 
which I think is extremely important An even more important step is that which we are 
making on the question of the certification of internists, which, when it is consummated. 
Will make it quite possible for us to use that examination instead of the preliminary stage 
of Associateship That is not yet an assured fact, but is being considered in that connection 
You should understand that it is not the idea of the present Board of Regents that this 
certification will in any sense qualify an individual for Fellowship It will simply give 
him the basic minimum requirement , and in the future, I hope, no one who is not certified 
as an internist will be even considered by our Credentials Committee After that, we can 
add any particular requirement and essentials that we think wise I feel sure we are just 
ready for a move forward for this organization which is going to make it a great power, 
not only from the standpoint of the standards of practice, but also in the standards of 
qualification for certain types of practitioners, specialists, if you want to call them such 
I hope we shall also have an opportunity to exercise great influence on ethical standards, 
which are tremendously necessary I think vve may be very proud of the leading part that 
the College has taken in this matter Thank y ou v ery much for the privilege of speaking to 
you” (Applause) 

On motion by Dr Griffith, seconded by Dr Yater, and adopted by a unanimous rising 
'’ote. It vv as 


Resolved, that the Board of Governors express to the members of the Board of Regents 
t eir keen appreciation and thanks for the Dinner tendered them on March 1 
■A-djournment 


Attest E R Lovelaxd, 

Erccuftve Secretary 
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MINUTES OF THE BOARD OF GOVERNORS 

Detroit, Mich 
March 5, 1936 

The second meeting of the Board of Governors of the American College of Physicians, 
during the Twentieth Annual Session, was held Thursday, March S, at the Book-Cadillac 
Hotel, with Dr Charles H Cocke, Chairman, presiding, and with the following present Dr 
Oliver C Melson, Dr Tom Bentley Throckmorton, Dr Joseph E Khnghton, Dr James D 
Bruce, Dr Edward L Tuohy, Dr A Comiiigo Griffith, Dr Clarence L Andrews, Dr 
Charles H Cocke, Dr Alexander Af Burgess, Dr J Morrison Hutcheson, Dr Walter E 
Vest (representing Dr John N Simpson), Dr D Sclater Lewis, Dr Fred W Wilkerson, 
Dr Turner Z Cason, Dr Glenville Giddings, Dr C W Dowden, Dr Edwin W Gehring, 
Dr G W F Rembert, Dr Louis H Fligman, Dr A B Brower, Dr T Homer Coffen, Dr 
Charles T Stone, Dr James F Churchill, Dr Gerald B Webb, Dr Henry F Stoll, Dr 
Wallace M Yater, Dr Ernest E Laubaugh, Dr Cecil Jack (representing Dr Samuel E 
Munson), Dr Robert Af Moore, Dr Leila Andrews (representing Dr Leander A Riely), 
Dr Louis E Viko and Dr Jabez Elliott, and E R Loveland, Executive Secretary, acting 
as secretary of the meeting 

By resolution, the reading of the Minutes of the previous meeting was dispensed with 

Chairman Cocke reported to the Board upon matters he had been instructed to refer 
to the Board at a previous meeting 

(1) The resolution urging the Board of Regents to proceed toward the acquis tion of a 
College Headquarters was favorably received and spread upon their Alinutes 

A new committee was appointed by the President to take the matter m hand, with 
instructions to bring in definite and concrete specifications as to location, type of building, 
etc , at the next meeting 

(2) The resolution containing recommendation for amendments to the Bj-Laws pro- 
viding for appointment of alternates for Governors who cannot attend the Annual Sessions 
was approved, and the Committee on Constitution and By-Laws instructed to draw up 
proper amendments 

(3) The resolution requesting a later date for the Annual Sessions was received and 
given due consideration, with the result that the 1937 meeting will be held later in the year 
than customary 

At this point. Chairman Cocke called upon a special committee previously appointed to 
consider the suggestions of Dr Adolph Sachs, Governor for Nebraska, for a new method 
for election of Governors The following report was received 

“The Committee appointed by you to consider the suggestions made by Dr Adolph 
Sachs, Governor for Nebraska, namely, 'that in the future the Governor for each State 
shall be elected by the Fellows in his respective State or district,’ met Wednesday afternoon, 
March 4, 1936, and, after due deliberation, unanimously recommends that there be no change 
in the present method as provided in the By-Laws, for the following reasons 

“First, under the present efficient method carried out under the By-Laws, the College 
has advanced and thrived without any type of dissension 

“ Second, your Committee is quite fearful that if the election of Governors be left to 
the decision of Fellows in the respective States, politics might readily enter 

“ Respectfully submitted, 

C L Andrews, 

F W Wilkerson, 

A C Griffith, Chan man” 



MINUTES or THE BOARD OF GOVERNORS 


143 


On motion by Dr Knighton, seconded bj^ Dr Yater, and regularly carried, it ^\as 
Resolved, that tlie Board of Governors adopt the above report 

Chairman Cocke reported that while the final amendment would specify the method of 
appointing alternates, it was his understanding that the power of appointing an alternate 
would be vested m the local Governor, who should certify to the Executive Secretary the 
appointment of his alternate, and should gn e a letter of appointment to the alternate himself 
The Executne Secretary, Mr Loveland, distributed copies of the financial report of 
the College for 1936 He reminded the Gorernors that while the Board of Regents is re- 
sponsible for the business operation of the College, it is desired to keep the Governors also 
informed He reminded them that the accounts of the College are audited each >ear bj a 
certified public accountant He reMewed the various parts of the report, summarized the 
operating statements and explained the General and Endowunent Funds The financial 
reports have been published m connection wnth the Minutes of the Board of Regents, and 
are not here repeated There W’as general discussion about tbe various statements, and a 
keen interest displayed by members of the Board 

Dr Throckmorton, Go\ernor for lowm, called attention of the Board of Go\ernors to 
the income from the annual exhibits, as shown in the statement He stated that that was 
one of the first things which struck his attention, because of his own experience with exhibit 
work in his State society and in some national organizations He pointed out that the 
success of these exhibits represents an unusual amount of w’ork carried on by the Executive 
Offices, and it should be deeply appreciated by the College He added, “ I know trom per- 
sonal experience that it takes a lot of good hard work not only to get exhibitors, but alter 
having gotten them to keep them satisfied and to keep them coming, and for that reason I 
personally want to compliment the Executive Secretary and his staff upon that unusual w ork 
which they have done in this particular line It shows in the income that it is a mighty fine 
thing for the College I would call your attention to the fact that this activitj accounts 
for a considerable part of the surplus which may be used for the acquiring of a College 
home and other activities I want to say that this surplus came largely from the sweat of 
the brows of the Executive Secretary, the Finance Committee and the Regents, and there is 
nothing unworthy about it at all ” 

Chairman Cocke pointed out that the commercial exhibits before the College meetings 
are carefully censored, and an earnest effort is made to admit only the most ethical and 
reliable products 


Dr Vest reported that his examination of the exhibits had shown that nothing m the 
exhibit was worthy of criticism m any way They were all proper exhibits 

The Executive Secretary then reported upon the publication, during the autumn of 
1935, of a new Directory of the College He called attention to the revised arrangement of 
data, and expressed the hope that the usefulness of the Directory would be greatly extended 
Mr Loveland further reported on the new Life Members of the College, totalling now 61 
in all, he reported on the elections to Fellowship and Associateship and gave the member- 
ship statistics By resolution, the report of the Executive Secretary was accepted 

The Executive Secretary presented for the advice of the Board of Governors the 
problem of whether or not there should be published in the Directory the names of all 
Associates as well as the Fellows, as done at the present time As a matter of fact. Fellows 
and Masters only are “ members ” m the true sense of the word, since Associates do not have 
n power to vote, nor is the Associate roster a permanent one Associates of the College m 
general may be divided into three groups (a) those who first entered as members of the 
nierican Congress on Internal Medicine and were automatically given the status of Asso- 
^ates when the said Congress was merged with the College m 1926, (b) men elected to 
ssociateship after meeting definite requirements for the same between 1926 and 1929, (c) 
ssociates elected since 1929 who are under obligation to qualify for Fellowship within a 
niaximum period of five years from election to Associateship The first two groups may 
•^ain Associates indefinitelv, because the amendment to the By-Law s requiring qualification 
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for Fellowship by Associates only began to apply m 1929 Suggestions had been received in 
the College office that possibly the official Directory of the College, upon which members 
of the College are judged, should include only full-fledged Fellows 

Chairman Cocke requested a discussion of the matter 

Dr Bruce, Governor for Michigan, after discussing the matter, summarized his opinions 
by saying that he felt we are perfectly able to vouch for all the Associates who have been 
elected since 1929, because they were compelled to meet certain definite requii ements, and 
unless they succeed in qualifying for Fellowship, their names automatically will be dropped 
For the earlier group of Associates who were brought into the College automatically, he 
felt some provision should be made so that they could be distinguished from the rest of’ the 
Associates 

On inquiry from Dr Dowden, Governor for Kentucky, it was brought out that the 
American Medical Association m its Directory does not recognize as members of the College 
others than Masters and Fellows Dr Dowden expressed the opinion that Associates 
might be omitted from the Directory, so that confusion of Associates as full-fledged mem- 
bers might be obv'iated 

Dr Knighton, Gov'ernor for Louisiana, expressed his gratitude for having the various 
classes of Associates clearly defined He continued to report upon a sectional meeting of 
the Fellows and Associates of the College in the form of a combined clinical and social 
meeting m Shreveport during January, 1936 The membership especially represented was 
that of northern Louisiana Dr Knighton reported a very successful meeting with full 
attendance, lacking two, in that entire territory, and with additional meetings planned for 
the future 


Returning to the matter of the College Directory, Gov^ernor Griffith suggested that 
Associates of the College granted by virtue of membeiship m the old American Congress 
on Internal Medicine should be published separately, or under special designation 

Dr Jabez H Elliott, Governor for Ontario, concurred m this suggestion Dr Elliott 
said that it should be a question for discussion whether the College should carry the 
Associates in the Directory at all, because of the confusion m the minds of certain people 
as to whether or not they are full members of the College However, if the Associates 
shall be published, then those who were admitted previous to the establishment of definite 
admission requirements should be set apart 

Chairman Cocke pointed out the condition should be corrected in the next Directory, 
but inasmuch as the next Directory will not be published until 1937, the intervening time 
might be used for more mature thought and for definite action at the next meeting Dr 
Cocke suggested that perhaps one of the means of handling this situation would be to have 
a full official Fellowship Directory of the College and to issue a supplementary Directory of 
Associates The official Fellowship Directory would be the one distributed to libraries, 
medical schools and other official institutions 

Dr Vest suggested that m our Directory we should publish only the Fellows and a list 
of “ ehgibles ” This eligible list would include only those who are eligible for advancement 
to Fellowship, and would eliminate the names of all those who have not met the prehminarj 


requirements for Fellowship 

President Bradley, at the request of Dr Churchill, explained that the American Con- 
gress on Internal Medicine and the American College of Physicians were founded as two 
separate organizations The first essential to be a member of the American Congress on 
Internal Medicine was merely a desire to attend its meetings and to pay an admission fee of 
$5 00 There were alwaj s requirements for admission to the College However, the meet- 
mas of the College and Congress were held together, and members of the College were 
recruited more or less from members of the Congress When the Congress was discon- 
tinued, Its members were accorded Associateship m the American College of Physicians 

Dr Brower, Governor for Ohio, inquired how many such Associates still remain on the 
list and what is their average age An examination of the list by the Executive Secretary 
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indicated there aie 173, whose average age is 57 years Ten of these are 65 years of age 
or older, and, therefore, on the dues-waived list The balance pay the regular Associateship 
dues 

Dr Moore, Governoi for Indiana, and Chairman Cocke both concurred in the opinion 
that this Directory is being used by hundreds of physicians who are not members and by 
hosts of ph 3 'sicians who do not attend the Sessions of the College It is not infrequently 
that the Directory is used for reference for phj’'sicians to whom patients may be referred 
because of the removal of such patients from one part of the country to another, or be- 
cause of travel They expressed the opinion that the Directory should contain only the 
names of physicians whose credentials are of high grade 

Dr Andrews, Governor for New Jersey, expressed the opinion that the College is 
under some obligation to this earlier group of Associates, because of the original agreement 
to grant them Associateships 

Dr Hutcheson, Governor for Virginia, suggested that Fellows be given complete 
geographic and alphabetical listing, but Associates be listed alphabetically only in the back 
section of the Directory 

Dr Holt, Governor for Kansas, expiessed the opinion that the obligation of the College 
to these early Associates is such that their regular listing should be maintained 

Dr Ernest B Bradley, President-Elect of the College at this juncture was called upon 
to address the Board of Governors briefly, asking them for their suggestions, aid and co- 
operation during the coming year, the term of his Presidencj" 

Chairman Cocke opened a discussion of regional or State meetings of members of the 
College He expressed the opinion that the objects of these are (1) the establishment of 
greater coherence among the Fellows, (2) building up of more local pride in Fellowship, 
(3) dissemination of a better understanding of what the ideals and purposes of the College 
are, and (4) the furtherance of wider acquaintanceship and better fellowship among the 
members 

Dr Cocke reported that during the past year he had attended two of the State meetings, 
one in Kentucky and one in his own State of North Carolina He had had reports from 
several Governors who had conducted such meetings in their territories These meetings 
should be conducted by the Governor, and in some instances may be joint meetings among 
two or three neighboring States where the membership is smaller and the cities not too far 
removed from one another 

Dr Griffith, Governor for Missouri, announced that during the meeting of the American 
Medical Association in Kansas City during May some attempt will be made toward having 
a social meeting of members of the College from that community He extended a cordial 
invitation to all members of the Board of Governors, Board of Regents and members of 
the College to be there 


Dr Yater, Governor for the District of Columbia, recommended that the College office 
should maintain up-to-date records about all of the members of the College, new honors, new 
positions, new publications, etc He said there should be some one place in the country 
where internists shall have available a complete up-to-minute record of the medical his- 
tones of the outstanding men Each year a form could be sent out by the Executive 
Secretary to all of the Associates and Fellows, probably more importantly to the Associates, 
asking them to put down changes in their status in their respective communities, new 


positions they are holding, outline of articles they have written, outline of papers they have 
delivered before national organizations, etc This might also be quite a stimulus to 
Associates who must prepare their credentials for Fellowship by inquiring each year what 
they have accomplished during the preceding year They will be reminded and given a 
stimulus toward better qualifying themselves for Fellowship 

On motion bj’ Dr Yater, seconded by Dr Andrews, and regularly earned, it w^as 
Resolved, that the Board of Go%ernors suggest to the Board of Regents that each jear 
the Executne Secretary send out appropriate questionnaires to obtain information as to the 
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status and work that members of the College have done during the preceding year, and that 
these records shall be kept on file in the headquarters office 

On motion by Dr Giddings, seconded by Dr Yater, and regularly carried, it was 
Resolved, that the Board of Governors draw up resolutions expressing its very deep 
sympathy for the family of Dr Charles G Jennings and also for the family of Dr 
Frederick Epplen (Secretary’s note Dr Charles G Jennings, deceased, was General 
Chairman of the Twentieth Annual Session at Detroit, 1936, a Master of the College, 
and for many years Chairman of the Board of Governors, Dr Frederick Epplen, deceased, 
was for many years Governor for the State of Washington ) 

Dr Andrews, Governor for New Jersey, expressed his disappointment that the Daily 
Bulletin had been discontinued at the current Session He expressed the opinion that many 
other members were likewise disappointed It served as an aid in locating members of the 
College who were in attendance at the meeting and as a guide to the happenings of the 
current day 

The Executive Secretary, Mr Loveland, explained that the Daily Bulletin had been 
discontinued primarily because of the expense of publication and the amount of work 
entailed The Daily Bulletin had to be printed at night The burden fell upon the Ex- 
ecutive Secretary’s office because there was no one else available to edit the Bulletin It 
had been initiated unofficially by him a few years back for the sake of aiding the exhibitors 
whose daily write-ups appeared therein, in addition to the outline of committee meetings, 
registrations, etc On one occasion he had sought the Editor of the Annals of Internal 
Medicine to act as Editor of the Daily Bulletin, but the Editor had not found it possible 
to take on this added duty Exhibitors had expressed the opinion that the Daily Bulletin 
was of little or no value to them, provided the Executive Offices would furnish them with 
lists of the registration at the end of the meeting There had been very few comments of 
the members indicating appreciation of the Bulletin, and, therefore, because of the cost and 
tremendous amount of work connected with its daily appearance, it had been discontinued 
Mr Loveland, however, explained his willingness to place the matter before the Board of 
Regents and to continue its publication if so authorized 

Dr Churchill, Governor for southern California, reported that he too had heard many 
remarks expressing disappointment about the discontinuance of the Daily Bulletin at the 
Detroit meeting He said that he himself had missed it because being one who has some 
difficulty in associating names and faces, the Bulletin has been a great aid m identifying those 
present 

Dr Cason, Governor for Florida, suggested that the College keep the situation in 
Havana, Cuba, open as a possibility for taking some of the men into the College mem- 
bership Some years ago the Board authorized him to keep the situation in mind, and he 
has continued his contacts, but conditions have been so chaotic that no steps have been 
taken 

Adjournment 

Attest E R Loveland, 

Eveculivc Secretary 
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THE PRESENT STATUS OF THE TREATMENT OF 
PULMONARY TUBERCULOSIS " 

By Lawrason Brown, M D , F A C P , Smanac Lake, N Y 

The marked decrease in the mortality of pulmonary tuberculosis is un- 
doubtedly due to many causes It is not, many hold, a true measure of the 
decrease of the morbidity of the disease Pulmonary tuberculosis is still 
a very menacing cause of death to both sexes during the period of greatest 
bodily and mental activity The keen desire for a cure for tuberculosis, a 
true therapia magna sterihsans, so widely spread at the beginning of the cen- 
tury, IS now less evident Some foundations and laboratories consider tu- 
berculosis an unpromising field of endeavor and have left it largely to the 
clinicians and sanitarians, who have contributed much Few will question 
that more efficient treatment is one of the causes of the decreased mortality 
Such treatment acts in two ways it frees the sputum of tubercle bacilli and 
aids the victims to arrest really and permanently their disease or to live long 
enough to die of other causes 

To assess the value of different methods of treatment m any chronic 
disease is far from simple The faith of him who introduces a new meas- 
ure is too often passed on to him who receives it Several years ago I 
spoke to some members of this College of the influence of the mental aspects 
tipon the results of the treatment of pulmonary tuberculosis I attempted 
to show at that time what a powerful effect suggestion, applied consciousl}- 
or unconsciously, played in the results of treatment I think I recalled at 
that time the practice attributed to an acquaintance who, poising the tu- 
berculin containing syringe, uttered just as he inserted the needle, the in- 
cantation, This IS the life giving fluid ” Any patient to whom he had in 
the vernacular “ sold the idea ” of tuberculin responded no doubt as fully 
as those lulled to sleep with the words, “ You are better m every way every 
day Misery undoubtedly begets credulity This is probably the ex- 
planation of why many measures for the relief of pulmonary tuberculosis 
are helpful in the hands that introduce them, failures in the hands of others 

We hear today on all sides how the treatment of pulmonar)- tuberculosis 
has been revolutionized since the introduction of collapse therapy For 
jgjg* Presented at the Detroit meeting of the American College oi Plij sicians, Alarch 6, 
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the far advanced ” patient and for many of the progressively “ moderately 
advanced patients this is true We all hail the advances made possible by 
the fundamental studies not only of the surgeons but also of the physicians 
Brauer, a physician of Marburg, and later of Hamburg, spread the idea of 
collapse treatment throughout Europe and even back to America after he had 
received the suggestion from an American surgeon Forlanini, the father 
of pneumothorax, was a physician If we really face the facts, none of us 
can today think of the treatment of pulmonary tuberculosis without having 
always before us this collapse tieatment Some of our surgical confreres 
almost scout the idea that pulmonary tuberculosis is anything else than a 
surgical disease They would have us hurry most patients to the operating 
room for fear that the disease may progress too far for surgical relief 
They even lead us to believe that at some stage every patient can be greatly 
helped by the needle or by the scalpel Aftei living with pulmonary tu- 
berculosis for some 35 or 40 years I cannot accept such a statement without 
some reservations 

The majority of those familiar with pulmonary tuberculosis in all its 
stages do not hold that patients in the minimal stage require, by and large, 
any form of surgical treatment Certainly the great majority have recovered 
without such interference, and the last word is chosen carefully The 
records at the Trudeau Sanatorium reveal only 8 per cent of these 
“ minimal ” patients dead at the end of 15 years Such patients rarely fall 
into the hands of the surgeons, and many surgeons are not familiar with the 
excellent results obtained in such patients Indeed some surgeons speak as 
if patients m this early stage presented cavitation, which is entirely wrong, 
for cavitation places them immediately m the second or advanced group I 
might go even further and state that few, very few, of these “ minimal ” 
patients, only those with definitely advancing disease after treatment by rest, 
exposure to fresh air, by feeding with good food, and by treatment of symp- 
toms as they arise, require more than these simple measures But to treat 
pulmonary tuberculosis successfully does necessitate familiarity with the use 
of these fundamental means and how to judge of their effects 

It IS then extremely important to know the proper treatment of this 
early stage of pulmonary tuberculosis As soon as it has been diagnosed 
and as soon as it is determined that the lesion is active, rigorous treatment 
should be instituted Now this treatment, less empirical than it was some 
35 years ago, still revolves about the triad of rest, food, and air Experi- 
ence accumulated as the years have rolled on, based upon the unfortunate 
outcome of the treatment of certain patients, has emphasized the fact that 
the knowledge of the propei use of these seemingly simple measures is not 
acquired m a single interview to such a degree as to lead to certain and ulti- 
mate recovery To this end we must add to the triad the education of the 
patient The fundamentals then of all successful therapy of eaily pulmo- 
nary tuberculosis consist of (1) lest m the beginning and properly regulated 
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exercise later, (2) good food, (3) fresh air, (4) and finally, to insure the 
permanency of the recovery, proper education of the patient 

(1) Concerning rest Injury ever demands rest for repair Surely the 
reason for pain m the universe is not only to teach the uselessness of break- 
ing the laws of nature but also to emphasize the value of rest Unfortu- 
nately pulmonary tuberculosis is only infrequently associated with pain and 
the Ignorant have their fears quickly lulled into a false sense of security and 
of approaching well being Weakness, they argue, can be overcome by 
exercise Many, conscientiously and literally, have walked themselves into 
their graves For these reasons I invariably put all such “ minimal ” pa- 
tients to bed for a period of at least six weeks I permit them to go to the 
bathroom and even certain of them to go to the table but never allow them 
to dress or to go up or down stairs I attempt to explain to them why the 
lung requires rest for recovery Later I get them out of bed very gradually, 
permitting them to begin exercise at the end of six weeks by walking one or 
two minutes twice a day, without dressing, and increasing the amount of 
walking by one or two minutes a day until they are walking 20 minutes 
twice a day Then if thev ha-ve a flight of steps to navigate I start them on 
one step a day until they leach the bottom Not until then do they dress 
Following this they walk on the street at first for 10 minutes twice a day 
for a week, then for 20 minutes, for 30 minutes, for three-quarters of an 
hour and finally for an hour twice a day When they reach this stage they 
can seldom hurt themselves by walking on the level to which I have so far 
confined them The recollection of this slow progress has a very salutary 
effect upon their future actions My suggestion is that in proportion as you 
can give any organ functional rest so you can aid it to recover from tu- 
berculosis 

(2) Concerning food There has been abroad m the tuberculosis land 
an impression that if a little food was beneficial, an increase might be more 
quickly helpful This was no doubt the basis for the old saying at the 
Trudeau Sanatorium that a patient must eat once for himself, once for the 
germs, and once to gain weight You will recall that m the time of Laennec 
and Louis a reproach, thrown m the faces of those who advocated the early 
diagnosis of phthisis, was that such a diagnosis led but more surely to the 
grave This rebuke, uttered both in Europe and in America, had much 
truth in it About a decade later you will remember the London Lancet 
intimated that if Dr George Bodington continued to feed his patients such 
food as beefsteak he would lay himself open to prosecution for malpractice 
Now at this time early diagnosis of pulmonary tuberculosis was rarely made, 
and when made, could usually be confirmed from across the way Such 
emaciation demanded food in far larger quantities than is needed for the 
class of patients we are now discussing The amount of good food that has 
been wasted upon the early patients has been appalling and unfortunately 
upsetting The strict Gerson diet, so effectne in some cases of cutaneous 
tuberculosis (especially lupus), is far less, if at all, helpful in pulmonary 
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tuberculosis For some years, m the hope of chaug-ing an exudative into a 
proliferative leaction, I have been using, with some encouragement, a diet 
high in vitamins C and D, restricting the intake of sodium chloride and 
giving dicalcium phosphate I would like to suggest that the least amount 
of food that any patient who is under weight can gam upon is the optimum 
diet for that patient 

(3) Concerning fresh an Inflammation of the lungs, it was held 
years ago, demanded protection Pulmonary tuberculosis was associated 
with such inflammation and so required protection also Night air was 
bad Change in temperature was deleterious So the patient should never 
go out at night and the temperatui e of the house must be kept high and not 
vary Such views were as wiong as those of the Lancet on diet They 
were based on two erroneous principles first, that patients with pulmonary 
tuberculosis needed waim and equable climates, and second, that the only 
organ concerned in recovery was the lungs Today we know that fresh 
air affects the lungs no more, no less, than it does the knee The chief 
effect of aerotherapy is manifested through the skin, and a variation of 20 
degrees during the 24 hours is highly desirable These early patients should 
have a room connected with a porch upon which the bed can be rolled If 
this cannot be had, there should be a bed on the porch and one in the room 
I am no advocate of sleeping out of doors for patients who spend hours m 
the open an every day During the cool and colder months I insist that the 
patient spend at least six or seven houis m the open, tempering the time to 
the vigor of the patient Such patients can recover in a room but the 


psychological stimulation, apart from any other factor, makes some hours 
on a poi ch most desirable I would suggest that recovery from pulmonary 
tuberculosis depends upon six or seven hours in the open, and on good 
ventilation duiing the remainder of the twenty-four 

(4) Concerning education This should begin at the time of diagnosis 
Ignorance inflicts often severe and possibly fatal penalties Even when they 
pay a lesser price ignorance often issues to patients a pass to the surgeon 
whom we are now trying to avoid Further, a little knowledge is a 


dangerous thing, especially when passed on from one patient to whom it may 
apply to another to whom it may bring disaster Three months are neces- 
sary for the education of any patient The time you keep him in bed is 
your golden opportunity He is most anxious to learn how to avoid bed in 
the future Urge him to ask questions, have him write them down Treat 
him as an adult Give him answers for whys and wherefores Be frank 
but optimistic The value of a good nurse who is familiai with pulmonary 
tuberculosis is inestimable I would suggest that m any chronic disease 
hke pulmonary tuberculosis the therapeutic triad will bring about arrest of 
the disease, but education alone will make it permanent 

For patients m the minimal stage it is remarkable what these apparenfly 
simple measures, when intelligently applied, will accom^ish I have already 
stated that among the patients discharged from the Trudeau Sanatorium 



TREATMENT OF PULMONARY TUBERCULOSIS 


151 


it has kept 92 per cent alive for at least 15 years If there is any other 
form of treatment that produces better results I am unaware of it and am 
keenly desirous of hearing about it 

Furthermore, all patients with or without surgical interference, soonei 
or later, for a longer or shorter time, must follow such treatment Hence 
the necessity for complete and accurate knowledge concerning it Where 
these measures should be used is for most of these “ minimal ” patients of 
far less importance than the length of their application The surgeons 
have stated that it requires little or no more time for a long than for a 
shorter incision to heal Applying this to pulmonary tuberculosis I would 
like to emphasize that a small but definite lesion of pulmonary tuberculosis 
demands several years of treatment, possibly more or less modified, for a 
permanent arrest Failure to recognize this and to pass it on to the patient 
IS the most frequent cause of relapse among these early patients Emphasize 
that while work may be resumed, arrest too often lingers Tell him he may 
play and get well, or work and get well, but rarely can he work and play 
and get well 

When the patient has passed beyond this early stage the picture changes 
The outlook is very different and much more serious, for the progress of 
the disease may now be difficult to check or such damage may already have 
taken place that any hope that a permanent arrest may follow the simple 
measures previously outlined has to be abandoned However, granting 
the possibility of a successful result, so long a time is now required to bring 
about the desired recovery by simple means that for many it is an economic 
impossibility Even for those with means the years of sacrifice of ambi- 
tions and of desires are too likely to be interspersed with periods of lapses 
from the straight and narrow path of tuberculosis rectitude which may 
lead the wanderer into the purlieus of relapse This is the stage of disease 
for which surgical treatment is usually recommended and is often success- 
ful However, not all “ advanced ” patients require this surgical inter- 
ference but for some it must be considered immediately if their chances of 
arrest are not to be squandered in dangerous procrastination I am in- 
clined, even in the minimal group, when economic pressure is present, in the 
face of a continuously but slowly advancing lesion, to apply certain surgical 
measures Artificial pneumothorax is, of course, included under this head 
To make myself clear, I include under the head of “ advanced ” patients 
all save those in the minimal stage You will recall that patients in the 
minimal stage never haAe a caMty nor can the disease extend below the 
second rib on one side nor below the clavicles if bilateral Of course a 
similar extent of disease in any area of the lung places the patient in the 
minimal group In the ” ad\anced ” patients there are several conditions of 
paramount importance in regard to treatment I refer first to the tjpe of 
disease, proliferative or exudative, second, to the destruction of tissue, i e , 
cavity, third, to the age of the patient, and fouith, to his race The pro- 
hferatne type may not force us into immediate action but the presence of an 



152 


LAWRASON BROWN 


exudative state indicates a more acute process, a more treacherous disease, 
that can pass at a bound from a temporizing condition into one that spells 
defeat or, unfoi (unately less often, almost as rapidly clear up The presence 
of a cavit)f demands nice discrimination from the physician in charge of 
the patient There are several important factois in this connection First, 
the size of the cavity (the larger, the more serious) , second, its location in 
regard to the pleura and fissures (the nearer, the less likely the efficacy of 
simple collapse) , third, the condition of the wall of the cavity (absence of a 
wall under ceitain conditions is more favorable, the thicker the wall, us- 
ually the more serious is the condition) , and fouith, the associated disease 
(the more advanced the more dangerous) 

The age of the patient cannot be overlooked Those in the “ teen ” ages 
require more careful watching, moie active, more expeditious treatment 
If, perchance, the patient be a gnl, these requirements are emphasized 
Recent studies with the roentgen-ray explain why some of these children 
are never seen to pass through a minimal stage of the disease The lesion 
pi ogresses under cover without exciting symptoms until such time as an 
acute cold or an hemoptysis draws attention to the lungs, when the disease 
is found to be already m an advanced stage The only way to treat such 
patients is to discover them by routine tuberculin testing and roentgenog- 
raphy applied during their high school days The lesihence of youth favors 
recovery, its exhilaration lessens the chances of recoveiy With increas- 
ing years relapse is said to be more frequent, recovery less pronounced, 
advance of the disease slower 

I have spoken of active expeditious treatment and by this I mean some 
form of collapse theiapy The most widely used is, of course, artificial 
pneumothorax An efficient collapse by this treatment occurs in about 40 
per cent of all suitable patients About three-quarters of these achieve a 
permanent arrest of their disease So of those selected for the induction of 
pneumothorax 30 per cent are arrested The remaining 70 per cent should 
not be subjected to artificial pneumothorax for too long a time for un- 
questionably ineffective or contraselective pneumothorax is dangerous and 
may hasten the patient toward his death Happilv intrapleural pneumolj sis 
has converted many cases of ineffective into effective instances of collapse, 
terminating in permanent airest Some have suggested that the benefits of 
artificial pneumothorax are bought with the price of some loss of lung 
function, more than is entailed m the natural cuie, and while this may be so, 
the appalling death late in those in whom artificial pneumothorax is tried 
unsuccessfully, fully justifies the procedure It is questionable whether 
this form of collapse treatment shortens the time of curing but undoubtedly 
It does abbreviate the period of inactivity While the number of patients 
suitable foi artificial pneumothorax is considerable, the remainder, together 
with the failures, compose a large gioup For these other methods of treat- 
ment must be sought 
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The phrenic operation follows artificial pneumothorax closely in fre- 
quency of use It has undoubtedly been used at times psychologically to 
otfset the disappointment at failure of other methods The number of these 
forlorn hopes is larger that some of us imagine In carefully selected pa- 
tients the results of cavity closuie are encouraging They are far better 
among the moderately advanced type than among the far advanced (In 
my experience 62 per cent against 12 per cent ) A temporary phrenic opera- 
tion removes some of the objections offered to the operation I have been 
disappointed m the results obtained when I have employed it to bring about 
closure of a cavity in a lung partially collapsed by artificial pneumothorax 
Combined with scaleniotomy or followed by scaleniotomy better results may 
be had m some few instances 

May I say a word about postural rest at this time Many apparently 
believe that by placing the patient upon the diseased side the affected lung 
would suffer less Many years ago we called attention to the fact that in- 
creased movement of the diaphragm on tlie dependent side compensated foi 
decreased movement of the ribs and vice versa and, furthermore, that it was 
very doubtful if lying on one side decreased in any amount the respiratory 
function of that lung This has apparently been recently confirmed (Pier- 
son and Newell) If, on the other hand, the diaphragm be paralyzed, then 
postural rest may prove to be more efficacious Following the phrenic 
operation I have used m some patients a shot bag on the chest and have 
raised the foot of the bed 12 inches Some of the patients have im- 
proved The use of weights on the abdomen, especially when the left lung 
is affected, and compression of the abdomen by belts, so helpful m some 
cases of emphysema, should be more beneficial after a phrenic operation 

A successful thoracoplasty is a highly satisfactory operation It lingers 
ever m the back of the mind of both patient and physician, and m the front 
of the mind of most thoracic surgeons The immediate results have been 
greatly improved in skillful hands It has saved many patients from a 
speedy death The ultimate results at the end of five and 10 years have 
been confused by the frequent improvements in technic and failure to state 
the condition of the patient at the time of rib removal The operation has 
come to stay and it behooves all of us to become familiar with its indications 
It often frees the sputum of bacilli, decreases the amount of sputum if any 
persists after operation, and enables a hopeless invalid to resume a normal 
life I shall await with great interest to see how these patients weatlier the 
respiratory storms so common during the colder months 

There are other surgical procedures, bilateral artificial pneumothorax, 
oleothorax, apicolysis, plombage, intercostal neurectomy, excision of the 
lung, all of which have had their uses and advocates 

Before passing on I should like to emphasize the fact that none of the 
surgical measures vhich I ha\e recommended excise the diseased area 
1 hese procedures act mechanically to put the lung more or less at rest and so 
to limit the poisoning, to relax the lung, and to place it finally m such a posi- 
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tion that the simple measuies mentioned under the discussion of the treat- 
ment of the “ minimal ” may now become effective for the “ advanced ” 
patients 

Now since the therapeutic quadiad is apparently necessary m all in- 
stances, It IS desirable to decide whei e it can best be put into practice For 
those below a cei tarn economic level, the sanatorium or sanatorium-hospital, 
laiely a general hospital, is best The more newly constructed institutions 
are built really for affording rest for patients, and in them every bed is a 
“ hospital ” bed, and all the measures advocated for hastening the formation 
of fibrosis can be used Many of the economically independent, under a well 
trained physician, also do remarkably well at home, so well indeed that 
change of climate, formerly so strongly advocated, is now neglected to the 
loss of a certain number of patients All climates might be divided into two 
groups, sedative and stimulating Why some are stimulating is difficult to 
say As recovery with or without operative measuies depends upon the 
formation of new connective tissue, increased stimulation would seem in 
some cases advisable This may be had, as Dr Trudeau long ago said, m 
the middle of the ocean, m the midst of the sands of the desert, or on the 
mountain Many may not, as I have said, require this , some unquestionably 
do 

Complications of pulmonary tuberculosis are apparently growing less 
frequent A satisfactory method for the diagnosis of secondary intestinal 
tuberculosis has been followed by numerous recoveries, after the use of 
heliotheiapy or high vitamin diet, whereas formerly, death usually sooner 
or later supervened Laiyngeal tuberculosis, considered a fatal complication 
30 to 40 yeais ago, now yields to vocal rest, electrocautei ization and helio- 
therapy Diabetics, after the onset of pulmonary tuberculosis, formerly 
usually died when put on the diet considered necessary’- for the tuberculosis, 
but now with insulin, and the diet required foi the diabetes, they frequently 
recovei The pleuial complications, not uncommon m artificial pneumo- 
thorax, and at first so dangerous, now yield to the attack by physician and 
surgeon The treatment of the complication of pregnancy depends upon 
how the patient stands pregnancy, whether the predominating type of dis-, 
ease is exudative or proliferative, and how she can be cared for during and 
^-following pregnancy In active disease, prevention of conception is to be 
pref'^red to abortion, which should not be attempted after the third month 
Artificial pneumothorax may help many patients to bear one or more children 
safely 

Syphilis should be treated somewhat mildly while pursuing the usual 
treatment for the pulmonary tuberculosis 

The medicinal treatment has at present few advocates for no substance 
has been found that can destroy the bacilli and their contained poisons and 
not injure the host The destruction indeed of the bacilli in large enough 
quantities would, on account of the allergic state, bring most patients to the 
brink of the grave or totter them into it The only hopeful result from 
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chemothei apy so far has been the gold salts In certain instances they have 
been found helpful Search for a new tuberculin, which still goes on, is a 
confession of a present lack of the desiied results BCG, practically a pre- 
ventive vaccine, is not for use in treatment Heliotherapy and roentgeno- 
therapy in uncomplicated pulmonary tubei culosis have afforded no convinc- 
ing proof of then aid Psychotherapy, used consciously or unconsciously, 
by all practising physicians, is still as important as it was in the days of 
Hippocrates Occupational therapy has helped many to pass the dragging 
hours of rest 

Finally I would like to emphasize tlie thought that recovery from pul- 
monary tuberculosis depends not only upon what we do for the patient but 
much upon what he brings with him to the physician, in his head as well as in 
his lungs We can assist, but do we improve upon the vis medicatnx naturae 
as brought about by rest, food, air and education ? 
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This study was undertaken to collect accurate infoimation about the 
incidence of tuberculosis among student nuises, to test the efficacy of a sys- 
tem of early diagnosis and case finding, and to measure the results of a 
lathei rigid system of rest treatment in the cases found Previously, like 
many others, we had observed a great deal of tuberculosis in nurses but 
could only infer its duration, rate of progiession and relation to hospital 
service Such inferences do not answer obviously important questions A 
planned study is necessary, and this must be continued for a period of years 
Because of the insidious and vaiiable behavior of the disease, a five years’ 
study was considered to be the minimum needed for our purposes Ac- 
coidmgly it was started m February 1931 

Bellevue Hospital is a municipal institution with a normal bed capacity 
of 2333, in addition to an outpatient department registering 2171 visits 
daily All types of cases, excepting the acute contagious diseases of child- 
hood, are accepted The Tuberculosis Seivice has 174 beds Tuberculous 
patients who require specialized treatment, such as surgery, are accom- 
modated on wards of the service concerned Ovei crowding is almost con- 

stant 111 Bellevue The Tuberculosis Service, for instance, often has an 
excess of 40 to 100 patients, who are accommodated in cots in the centei of 
the wards and, at unusual times, also m the corridors In the last five years 
from 3100 to 3600 patients have been admitted to the Tuberculosis Service 
each year, 15 to 20 per cent of these cases are found not to be tuberculous 
According to accepted standards, the nursing personnel is usually inadequate 
numerically, and at times the duties of the nurses are extremely arduous 
The nursing staff is made up approximately as follows graduates 
(male and female) 625, students (female) Bellevue School of Nursing, 
200, students (male) Mills School of Nursing, 67, affiliating students 
(male and female) 121, preliminary students (female) 45, total 1058 
This study is limited to female students of the Bellevue School of Nursing 
On admission to the school these women average from 18 to 20 years of 
age About half come from cities and half from the country and small 
towns One class enters in February and one in September of each year, 
the number of students in a class varying from 25 to 65 The duration of 
the couise is three years Upon being accepted for training the nurses see 
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service in practically all hospital departments The hours of duty, not in- 
cluding classes, are eight daily for six days a week One month is spent on 
the tuberculosis service after the beginning of the second year of training 
Here, as in all other departments, the nurses wear gowns when ministering 
to patients, but do not wear face masks Cleanliness, especially frequent 
washing of the hands, is urged upon all nurses, but “ contagion technic ” is 
not employed 

Selection of Candidates The selection of young women to undertake 
the arduous course of training is an important task Up to September 1933, 
suitable candidates were accepted for the usual probational period, but, since 
then, a different and more effective plan has been followed All candidates 
now spend a preliminary two weeks’ “ orientation period ” before selections 
are made During this time the Health Service of the School, under the 
direction of Miss Mary M Sullivan, subjects each candidate to a rigid ex- 
amination including family, social and personal history, a general physical 
examination, urinalysis, hemoglobin estimation, chest i oentgen-ray, Man- 
toux tuberculin test, and a psychiatric interview Personality, emotional 
stability and intelligence are studied On the bases of the findings during 
the “ orientation period,” the women who fail to qualify physically, mentally, 
emotionally or otherwise are rejected 

Approximately 8 to 10 per cent of the candidates are rejected during 
these two weeks The mam physical reasons for rejection have been 
organic heart disease, established hypertension, general asthenia and tu- 
berculosis Among 591 candidates examined by roentgen-ray during oui 
five years’ study, seven were rejected because of the discovery of pulmonary 
tuberculosis These were young women in apparently good health The 
finding by roentgenogram of small nodules or scars, usually apical and pre- 
sumably tuberculous, or of old calcified deposits in the pulmonary paren- 
chyma or tracheobronchial lymph nodes was not considered reason for re- 
jection, but parenchymal lesions of greater size were so considered, even 
though some appeared partly fibrotic 

Piehminaiy Tubetcidin Testing During the first week in the school 
the students received Mantoux tests starting with 0 1 mg Old Tuberculin 
(New York City, Department of Health) Those who failed to react were 
tested during the second week with a dose of 1 mg O T On this basis 312 
01 57 9 per cent of 539 candidates were positive to the tuberculin test on 
coming to the school during the five 5 ’-ears’ period Since September 1933, 
62 9 per cent of 305 have been positive It was found that about one-third 
of those who failed to react to 0 1 mg , did react to 1 mg O T No 
doubt still more would have reacted to higher doses but probably not in such 
proportion In this connection we may mention that three Avomen Avith 
gross shadows of calcified tuberculous lesions in the lungs or tracheo- 
bronchial lymph nodes or both failed to react to 1 mg O T No discrimina- 
tion With regard to the results of the tuberculin testing AAas exercised in the 
selection or rejection of candidates 
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Follow-Up during Tiaimng During the first year of training an addi- 
tional number (about 20 per cent) of students are eliminated from the 
school, usually because of scholastic failure, but, with few exceptions, the 
remainder finish the course successfully Each nurse has a physical ex- 
amination annually Illness, when it occurs, is caused chiefly by acute res- 
piratory infection In the five years’ period there was one death, caused 
by acute appendicitis and peritonitis No difference was detected in the 
general health of the tuberculin-negative and tuberculin-positive nurses 
Subsequent tubeicuhn testing was pei formed on those negative to 1 mg 
O T on admission to the school In this way the incidence of new infection 
could be determined approximately, although, as stated, such a negative test 
IS not absolute proof that previous infection had not occurred Retesting 
was done every six months until a reaction was noted In a group of 143 
such students followed from six months to three yeais, and for whom we 
have accurate information, 37 became positive to tubeicuhn during then 
first year of training, 37 during the second year and 10 during the third 
Among 70 “ negatives ” followed foi the full tin ee years of the course, all 
but 10 became positive Thus it is seen that the majority of presumably 
uninfected nurses became infected some time during their course An 
interesting observation was that most of these newly positive skin reactions 
were severe (“ four plus ”) No significant relationship could be discov- 
eied between the first positive tubeicuhn test and the character of the pie- 
cedmg hospital service The Tuberculosis Service appealed no more related 
in this respect than othei hospital depai tments There was no way of ascer- 
taining how many of these students acquired their first infection while 
moving among the people of New York City outside the hospital 

Tubeiculosis Case Finding In addition to the admission roentgeno- 
gram, every student nurse had a chest roentgenogram (flat film) at the end 
of each subsequent six months Routine hospital technic was employed, 
and reexamination ordered if the films were unsatisfactory Comparisons 
were made with preceding films and, m case of the finding of any definitely 
or questionably abnormal changes, the student was examined and studied 
by appropriate means During the six months’ interval, additional ex- 
aminations were done when symptoms indicated The only impoitant 
problems for differential diagnosis were pulmonary lesions m three cases 
which proved to be bronchopneumonia 

The important featuies of newly developed tuberculosis discovered dur- 
ing these five years are piesented in the accompanying table In short, 
there were eight cases including six with pulmonary lesions, one sero- 
fibrinous pleurisy, and one spondylitis One case was diagnosed in the first 
year of training, three in the second and four in the third None except 
the nurse with pleurisy had fever at the time of diagnosis, and the only con 
stitutional symptoms were usually slight loss of weight and fatigue m 
cases None was aware of symptoms suggestive of tuberculosis A few 
fine rales were heard m a single localized area in three of the pu monary 
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cases, the other three presented no abnormal signs None had sputum of 
any significant amount, and tubercle bacilli were not demonstrated in speci- 
mens obtained Thoracentesis yielded clear serous fluid in the case of 
pleurisy The diagnosis of tuberculous spondylitis was made in one case 
by the orthopedic surgeons on the basis of low back pain and tenderness 
lasting for three months and the roentgen-ray demonsti ation of narrowing 
of an intervertebral space 

The diagnosis of the six pulmonary lesions was made chiefly by roent- 
genogram In none of these was the diagnosis suggested by the findings 
six months previously The lesions discovered were all presumably of a 
fresh exudative type The largest extended from the apex to the second 
rib on the right and the smallest appeared as a density about 0 5 cm in 
diameter (The diagnosis in this case is questionable, but we include it as 
being presumably tuberculous ) In the other foui the lesions averaged 
about 2 cm m diameter, appearing as soft cottony localized patches in the 
roentgenogram No cavities were demonstrated The classification in all 
cases was Minimal A 

Two additional cases are tabulated in which tempoiary extensions of old 
lesions occurred In one the lesion was a tiny nodule in the pulmonary 
parenchyma which increased to about 0 5 cm in diameter and then, by the 
end of a year, receded to its original size In the other, a rather marked 
enlargement of the tracheobronchial and mediastinal lymph nodes, with the 
symptoms of weight loss and fatigue, occurred This woman had a num- 
ber of partly calcified lymph node lesions m this region and also in the cer- 
vical region on admission to the school The swelling subsided within a 
year, and she has been well and working for a year 

Tieatment and Results In two cases with small pulmonary lesions no 
treatment was advised, and healing has taken place under observation, m 
one, the tiny focus can no longer be identified In three other pulmonary 
cases, strict bed rest was given for two to three months followed by partial 
rest at home, m one case, and m a sanatorium, m two The lesions are 
arrested and healing In one case, in which bed rest was advised but 
omitted, an extension of the lesion occurred, but this patient is reported 
improving under treatment The nurse with serofibrinous pleurisy recov- 
ered completely after five months of bed rest and convalescence and has 
been working for 18 months In one case tubercle bacilli were demonstrated 
m the sputum during treatment 

In these cases, therefore, the lesions were arrested and healed or healing 
m Six and improving m the seventh No form of collapse therapy has been 
Reeded The nurse with tuberculous spondylitis has recently (February 
y«5o) had a spinal fusion operation and the prognosis is favorable There 
lave been no deaths from tuberculosis 

Relationship to Tubci culm Sensitiveness Among these freshly de- 
veloped cases, the iMantoux test as the nurses entered the school was posi- 
tu e m two and negative in six, but in one of the six a calcified tuberculous 
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focus about 1 cm m diametei was demonstrated by roentgen-ray If we 
supplement this small senes of cases with observations we have made among 
other nurses at Bellevue, we do not find any definite trend In other words, 
the occuirence and behavioi of tuberculosis in all nurses coming under our 
observation thus far have not vaiied significantly in i elation to the results of 
piecedmg tuberculin tests It should be noted that no freshly developed 
lesions in the tracheobronchial or mediastinal lymph nodes were demon- 
strated in those who became tuberculin-sensitive under observation 

Ohsovation aftej Gi adtiafton This study does not include any methodi- 
cal case finding among the nurses who have graduated from the school 
However, the 135 who have graduated in classes included in the study are 
almost all employed in the hospital and we have their general health records 
from SIX months to two years after graduation During this time one new 
case of “ minimal ” pulmonary tuberculosis has been found among the 135 
graduates Two others have had one attack each of erythema nodosum, 
both have lecoveied and neither has shown any evidence of tuberculosis 
Since the etiology of erythema nodosum is disputed we do not include these 
among our definite cases We have no evidence to lead us to believe that 
the occurrence of erythema nodosum favors the later development of 
tuberculosis 

Ttibe't culosis Case Rate Because of the relatively small size of the 
group included in our study the morbidity rate from tuberculosis dui mg these 
five years cannot be expected necessarily to represent a definite tiend An- 
other five years’ observation will establish this more accurately Exclud- 
ing two cases in which the observed changes ceitainly indicated temporary 
inflammatory reactions about previously established lesions, the eight cases 
in which we detected newly developed lesions represent 1 6 per cent of 492 
young women who entered the school as students However, because of 
variations in the length of observation, these figures have little meaning 
The experience is better expressed as follows 

A total of eight nurses developed new tuberculous lesions during the 
course of training, representing a case rate of 1 09 per 100 nurses per year 

Seven of these were lesions of the lungs or pleura, or 0 95 per 100 per 
year 

Five of those with pulmonary or pleural lesions required treatment, or 
0 68 per 100 per year 

Enumeration of cases, alone, is misleading, especially when the lesions 
aie small, because it affords a very inadequate idea of the actual seriousness 
of tuberculosis in any group In six of these eight cases, the lesions have 
healed or are healing well with or without treatment According to sana- 
torium experience, the expectanc)’^ of health and life in these six should be 
very close to normal In the remaining two (one pulmonary case and one 
spondylitis) still under treatment the disease may be said to constitute a 
serious threat, although the prognosis at present seems to be favorable for 
eventual recovery Including the three cases under treatment and basing a 
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tabulation on the entire group of student nurses included in the stud}, it is 
indicated that the loss of time on account of tuberculosis during the five 
years was 2 7 days per nurse per year 

Othe) Bellevue Nwses It has been shown that tuberculosis m Bellevue 
student nurses was discovered mainly by regular roentgenographic examina- 
tion of the chest before the pulmonary lesions had progressed beyond a 
“ minimal ” stag§, before excavation had occurred, and before definite 
symptoms had developed The great value of such a case finding procedure 
IS proved by contrasting our experience with other groups made up of grad- 
uate and affiliating student nurses at Bellevue These groups did not come 
within our study, and consequent!} reported for examination as a rule only 
when they had definite symptoms Graduates, of course, were more aware 
than affiliate students of the insidious character of symptoms of tuberculosis 
In six years we have discovered tuberculosis in 26 nurses from these two 
groups Five had pleurisy with effusion alone Among graduates ve dis- 
covered seven minimal lesions, six moderately advanced, and two far ad- 
vanced, among affiliates, none minimal, five moderately advanced and one 
far advanced In both groups, therefore, the lesions were m a moderately 
or far advanced stage in 67 per cent of the cases when the nurses first de- 
veloped symptoms sufficiently impressive to indicate to them the need of an 
examination This coincides with the experience m the tuberculosis clinics 
in New York City and in practice generally 

Costs The cost of finished roentgen-ray films for the Belle\ue school 
enrollment was about $500 a year Other costs were absorbed m the general 
functioning of hospital departments and the Health Service of the school 
The results, if measured in terms of early diagnosis and prevention of 
chronic disabling illness, fully justify the expenditure Economically, it 
JDust be considered that early diagnosis saves many thousands of dollars 
by shortening the period of treatment and restoring nurses to almost full 
working capacity One Bellevue graduate, employed in the operating room, 
was found to have advanced bilateral pulmonary tuberculosis when S}mp- 
toms first led her to report for examination She received treatment for 
n'v e years at a cost of at least five thousand dollars, and at the end of five 
years she died 


Comment 

The experience indicates that student nurses entering Bellevue Hos- 
pital with negative tuberculin tests became tuberculin sensitive at a rate 
somewhat in excess of that which would be anticipated in the general com- 
munity This observation alone, however, does not suffice to measure the 
liazard of clinical tuberculosis in relation to that which prevails for the com- 
munity at large It must be considered as Dublin ^ finds, that the tubercu- 
losis death rate among white females m the general population ascends to its 
peak in the 20 to 24 age group Likewise, there is customarily a striking ac- 
cretion of new pulmonary lesions Fellows - reports an incidence of new 
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lesions of clinical importance among 4000 female employees, aged 18 to 
22, in the home office of the Metropolitan Life Insurance Company in New 
York City, amounting to 0 25 per hundred per year This rate, established 
by observation of the group from January 1932, until June 1935, applies 
to cases in which treatment was usually indicated In our group the case 
rate was approximately 0 68 per hundred nurses per year of new pulmonary 
or pleural lesions requiring treatment, but the incidence of all new lesions 
was 1 09 The comparison of rates alone, however, is not valid for the 
following reasons (1) Our group is small and later observation may reveal 
a different trend of morbidity, (2) Our cases were found by roentgenogram 
which is known to reveal more small lesions than the fluoroscopic method 
which Fellows and his coworkers employ, (3) Tiny pulmonary lesions may 
appear and recede to insignificant dimensions within a year, and a semi- 
annual roentgenogram will occasionally reveal one of these which would be 
missed by an annual fluoroscopy, (4) Fellows’ statistics do not include tu- 
berculosis outside the lungs and pleura, (5) Other factors, such as racial 
stock and time for adaptation to city life, are not considered 

During 1935 the days lost from work on account of tuberculosis by 
Metropolitan Life Insurance Company home office employees, aged 17 to 35, 
was 2 6 per female per year The similarity of our average of 2 7 per nurse 
per year during the five years’ period is interesting, therefore, even though 
we draw no conclusion from the comparison 

Age distribution of new cases is not known for New York City, but with 
a death rate of 85, it may be assumed that at least 170 new cases of tubercu- 
losis per 100,000 females in this age group are reported to the Board of 
Health annually, that these are almost all symptomatic cases, that they are 
cases of advanced disease in at least 70 per cent of the instances, and that 
they represent only a fraction of newly developed lesions Therefore, while 
we have no basis of comparison for all newly developed lesions, it is clear 
that, with the system of case finding and control described, the hazard of 
serious and advanced tuberculosis for Bellevue student nurses has not ex- 
ceeded that for young women pursuing other occupations in the City 

During the past six years, 50 young physicians have served as resident 
physicians or interns, some for six months and most for at least one year, on 
the Tuberculosis Service Two, both women, are known to have developed 
clinical pulmonary tuberculosis In one case this was an extension from a 
fibrotic lesion which was present when the physician came to the Service, 
in the other, fairly large apparently calcified lesions in the lung and tracheo- 
bronchial lymph nodes were identified previously 

In considering this problem as it concerns the nursing and medical pro- 
fession generally, further methodical studies are needed on which to base 
fair judgment It is to be anticipated that the incidence of tuberculosis will 
continue among nurses who have graduated but, thus far, we have not 
proved it to exceed the expected community rate In a recent analysis of 
death rates by occupation, ^Vhitney ® finds that the standardized mortality 
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rate from tuberculosis of the respiratory system among male physicians and 
surgeons in 10 selected states was 23 7 per 100,000 m 1930 This com- 
pares with a mortality of 175 3 among all gainfully occupied males, 15 to 
64 years of age Next to lawyers, judges and justices, with a rate of 18 3, 
physicians and surgeons enjoyed the lowest rate among all gainfully oc- 
cupied males in these states 

Our study demonstrates anew the remarkable tolerance of adult human 
beings for infection with the tubercle bacillus, even m an environment where 
the opportunities for infection are gieat It is again apparent that infection 
IS only one factor m the combination which makes for clinical tuberculosis, 
though it IS obviously the necessary one It is, of course, highly desirable 
to avoid infection if possible, but at present this is not wholly possible either 
in Bellevue Hospital or elsewhere m New York Other safeguards against 
the development of serious, chronic, disabling and fatal tuberculosis should 
be set up not only m nursing schools but also among other groups, particu- 
larly among young people generally Alethodical case finding m such groups 
will almost always detect the presence of tuberculosis m its earliest clinical 
phase — the only phase m which the disease can be considered curable in 80 to 
90 per cent of the cases 


Conclusion 

During the past five years tuberculosis among nurses m the Bellevue 
Hospital School of Nursing has been controlled so that its seriousness as a 
disabling and fatal disease does not appear to exceed that expected among 
young women in other occupations m New York City 

We wish to express our thanks to Miss Mary M Sullivan, Director of the Health 
Service of the Bellevue Hospital School of Nursing, for her assistance and coopera- 
tion Acknowledgments are also made for the cooperation of Dr Clarence E de la 
Chapelle, physician to the Health Service, and for the interest and suggestions of Dr 
Haynes Harold Fellows, Assistant Medical Director of the Metropolitan Life In- 
surance Company 
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THE DIAGNOSIS OF SILICOSIS, WITH SPECIAL 
REFERENCE TO ROENTGENOLOGICAL 
MANIFESTATIONS "• 

By Leroy U Gardner, M D , anac Lake, N Y 

Because conditions caused by the inhalation of dust are so fiequently 
involved in litigation it is necessary that they be defined with the greatest 
clarity Our terminology developed forty to fifty years ago, before the 
pathology of such conditions had been worked out Pneumoconiosis was 
the term coined to designate disease of the lungs due to inhaled dust, regard- 
less of its nature Anthracosis, siderosis, chalicosis, silicosis were specific 
forms of pneumoconiosis due to inhaled coal, iron, stone dust and silica 
respectively All were considered of equal significance as it was believed that 
any dust was meiely a foreign body which, when inhaled in excess, would 
produce scar tissue Then came the discovery that silica was different , that 
It acted like a poison and caused a specific and progressive fibrosis If the 
inhalation of iron or coal dust caused damage it was because they were mixed 
with appreciable quantities of silica Other dusts, with the exception of the 
silicate, asbestos, were apparently quite harmless The search for still other 
dangerous dusts is being continued but thus far none has been discovered 
The original teiminology is firmly fixed in the literature and it is still 
valuable if it is used intelligently, but not all medical men are yet familiar 
with these moie recent discoveiies, and non-medical persons are apt to be 
confused by the implications of the terms It would seem preferable to use 
the term, silicosis, for piogressive disease of the lungs produced by inhaled 
silica dust If, in addition, the lungs happen to contain significant quantities 
of coal or iron the compound terms, anthraco-sihcosis or sidero-silicosis, 
are descriptive Inhalation of relatively pure coal or iron produces no 
change that should be interpi eted as a disease process They cause pigmen- 
tation but this IS disease only in the same sense as the callouses on the palms 
of the hands, or the pigmentation of the skin from prolonged exposure to 
the sun Such changes are in a strict sense pathological but they do not 
interfere with function and are therefoie not ordinarily classified as diseases 
For the same reason the writer would prefer to abandon the use of the 
term, pneumoconiosis Its implications are too broad, it connotes a 
disease process when actually its user may have in mind a benign pigmen- 
tation of the lungs with or without slight proliferative changes It is some- 
times a convenience to the pathologist in making an anatomical diagnosis 
of a condition due to some dust whose action is not yet defined It is also a 
convenience to the roentgenologist, but he cannot see the dust in his shadows 
as tlie pathologist can m his sections Far too frequently the film is 
labeled “ pneumoconiosis ” because of a history of dust exposure To the 

* Read at the Detroit meeting of the American College of Physicians, March 5, 1936 
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non-medical mind the term means disease with as serious consequences as 
silicosis If it IS to be retained, pneumoconiosis should be defined as a 
condition of the lungs resulting from the inhalation of dust that may or 
may not be of clinical significance 

This paper will point out the specific nature of the reaction to silica, it 
will attempt to show that no other dust, with the exception of asbestos, is 
known to produce significant amounts of fibrous tissue in the lungs It will 
also indicate the important relationships between silicosis and tuberculous 
infection 

Space will not permit a review of the numerous observations leading to 
the conclusion that silica is unique among inorganic materials in exciting a 
progressive fibrosis of the tissues It must suffice to state that the injection 
of a suspension of minute silica particles produces a localized acute inflam- 
matory response associated with phagocytosis by mononuclear cells This 
IS followed by necrosis and subsequent repair characterized by the formation 
of a nodule of swollen, hyahnized connective tissue fibers The finer the 
particles the more rapid the response of the tissues Within limits the 
reaction is a progressive one but, being nodular in type, progression is mani- 
fested by a slow increase in size of the original area of involvement Injec- 
tion of the same amount of the same sized particles of non-siliceous sub- 
stances like carborundum, emery, diamond, coal, iron oxide, etc , causes a 
transitory inflammation with phagocytosis but the lesion is not nodular, it 
IS followed by no necrosis, only a few connective tissue cells are formed and 
none of them form hyaline fibers 

Many observers are of the opinion that the silica particles dissolve and 
thus poison the tissue, but this contention cannot be proved by chemical 
methods Indirect evidence would seem to substantiate this view but silica, 
or quartz, is only very slightly soluble at the hydrogen-ion concentration and 
temperature of the body Reaction to injected silica occurs within an hour 
or two, which is difficult to reconcile with the solubility hypothesis The 
writer believes that silica is a tissue poison but that some property other than 
solubilit}’' IS responsible for its irritating effects 

Guinea pigs and other animals made to inhale pure silica dust for eight 
hours a day, over a period of a year or more, develop nodular fibrosis of the 
lungs that is quite comparable with the lesions found m human beings with 
silicosis Their disease begins with phagocytosis of tlie dust particles m the 
air spaces, migration of these dust-contammg cells into the lymphatic system, 
and concentration of the foreign bodies m the areolar tissues along the 
vessels and at focal points in the lymphoid tissues Proliferation of the 
local connective tissues follows, producing perilymphatic sheaths of fibrosis 
and tubercle-hke nodules of fibrosis in the lymphoid tissues Because of 
their position the expanding nodules tend to compress the adjacent lymphatic 
vessels The free flow of lymph from the lung is impeded and subsequentlj 
inhaled dust is more apt to remain in the air spaces 
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With the drainage system of the organ impaired the phagoc)'^tes tend to 
cairy dust particles into the walls of the an spaces Proliferation of the 
connective tissues in this location causes both nodular and diffuse fibrosis 
The latter is moi e prone to occui when the dust concentrations ai e high and 
the foreign bodies accumulate much faster than they can be removed by 
physiological mechanisms The nodular foci of reaction exhibit the same 
evolution as that described foi injected silica If the dust accumulates 
slowly, necrosis is slight and may involve only a few cells at a time, if it 
accumulates rapidly necrosis may dominate the pictuie In labbits, and 
sometimes in guinea pigs and human beings, necrosis is ultimately replaced 
by calcification 

Inhaled mineral particles other than silica aie phagocytosed by the same 
kind of cells and many of them lemoA'^ed to the lymphatic system There is 
a decided tendency for some of the phagocytes to become overloaded so that 
their motility is impaired and they lemain with their ingested material inside 
the air spaces Since much of the dust makes its way to the alveoli beneath 
the pleuia, the surface of the lung is pigmented if a colored dust is involved 
These mineral particles do not actively stimulate connective tissue, and no 
appreciable prohfeiation occui s After one or two years of exposure to 
heavy concentrations of such dusts one finds accumulations m the super- 
ficial an spaces, in and along the lymphatic trunks that course thiough the 
walls of the vessels, m the lymph nodules inside the lung, and in the lymph 
nodes at their loots Such deposits stimulate only the veiy slightest pro- 
liferation of connective tissue From its location such reaction can haidly 
affect pulmonaiy function 

Animals breathing the fibeis of the silicate, asbestos, show a third type 
of leaction A considerable number of these fibers are able to pass the 
barriers of the upper lespnatory tract and to slip along over the suiface of 
tlie ciliated epithelium lining the bionchi When they reach the sacculated 
walls of the respiratoiy bronchioles they are caught m the lateral alveoli and 
practically none aie earned onward into the teiminal air spaces This type 
of foreign body seems to present a new and difficult problem to the de- 
fense mechanisms Phagocytes and giant cells attempt to ingest the fibers 
but they are apparently unable to transpoit them Most of the cells remain 
111 and along the walls of the terminal bronchioles where they first lodged, 
only very rarely can fibeis be found in the lymphatic system In the pies- 
ence of complicating infection a few may be transported to the lymph nodes 

All of the reactions to fibious asbestos thus far observed have been con- 
fined to the region of the terminal bionchioles The reactive process starts 
as a collar of cellular fibrosis about these structures and during a three yeai 
period of exposure the only appreciable extension has occurred peripherally 
along the alveolar ducts gn^en off from the ends of the bronchioles Ihe 
ultimate alveolai sacs and alveoli are uninvolved and no reaction is detect- 
able in the lymphatic system The resultant picture is that of small, isolated 
patches of fibrosis lying m an otherwise noimal lung The characteristic 
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asbestosis bodies that aie found in human beings aie reproduced in guinea 
pigs Rabbits have not developed them because their upper respiratory 
mechanisms are apparently adequate to pi event the penetration of fibers 
Their lungs showed no fibrosis 

Only these three geneial types of leaction have thus far been discovered 
The silicosis picture may be modified when the dust causing it contains 
varying quantities of non-sihceous substances like coal and non Under 
such circumstances the adulterant dust pai tides are not so uniformly seg- 
legated m the superficial air spaces and m the vicinity of the lymphatic 
system Many of them are carried to the periphery of the silicotic nodules 
where they, and some of the silica, are responsible for the formation of an 
irregulaily radiating zone of thin fibrous tissue This disturbs the usual 
compact nodular arrangement of the typical silicotic lesion The matter of 
protection against silica by adulterant dusts is still under investigation and 
cannot be discussed here It is possible that other types of reaction, as 
unusual as that to asbestos, may sometime be discovered, but thus far only 
the three that have been described are recognized 

The effects of inhaled silica, asbestos and non-sihceous dusts upon 
tuberculosis have been tested in experimental animals by administering a 
primary inhalation infection with attenuated tubercle bacilli In normal 
guinea pigs such infection causes a self-limited lesion comparable to the 
primary complex in man A year or two after infection most of the 
tubercles have healed and largely disappeared In silicotic animals such in- 
fection, admmisteied at the time when the dust exposure begins, produces 
a chronic progressive tuberculosis that usually kills after a peiiod of 18 
months to two years If the infection is introduced when the silicosis is 
fully developed the animal dies m from one to three months Inhalation of 
silica instituted after the infection, when most of the tubercles are healing 
or healed, causes reactivation and spread from any foci that still harbor 
living bacilli 

In the case of asbestosis, infection, after the disease is established, runs 
practically the same course as that m normal control animals Infection 
simultaneous with the onset of dust inhalation shows no unusual effects for 
SIX to eight months Then it begins to spread locally m about one-half of 
the animals, m the others there has been no appieciable effect Where 
spread occurred the process was fatal in a few instances, but in animals that 
survived the acute stages healing and fibrosis were the ultimate outcome 
With inert dusts the infection runs a normal course if it is administered 
when the dust exposure is started If it is given after some months of 
dusting it subsequently heals and either resolves or leaves more scar tissues 
than usual 

These experimental observations have been valuable in intei preting the 
terminal stages of various human pneumoconioses seen at the autops} 
table The} , with the occasional case dying of accidental causes after short 
exposure, and a large amount of roentgenograplnc material, liaAC made it 
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possible to build up pictuies of the evolution of these conditions in man 
In considering this phase of the subject the roentgenogram will be taken as 
the point of departure The various shadows seen in different forms of 
pneumoconiosis will be explained in the light of known pathological 
reactions 

In silicosis, the first pathognomonic shadow is that of the fine nodule 
in the parenchyma of the lung field Such shadows are discrete, sharply 
circumscribed, never more than 6 mm , and usually not more than 2 or 3 
mm m diameter, and uniformly distributed throughout both lungs The 
inhalation of silica produces other changes before parenchymatous nodula- 
tion develops but such changes are not specific and they are readily confused 
with the reaction to non-siliceous dusts They consist of an accentuation 
of the linear markings of the lung due to leaction in and about the lymph 
trunks traversing the walls of the blood vessels Perfect stereoroentgeno- 
grams may reveal the minute silicotic nodules in the intrapulmonary lymphoid 
tissues that are situated at the bifurcation of blood vessels There may also 
be enlargement of the mediastinal shadow due to the reaction to the silica 
brought to the tracheobronchial lymph nodes But such changes are not 
specific , they may be caused by pulmonary infection The linear exaggera- 
tion is equally well produced by the inhalation of non-siliceous dusts 
Therefore, even in the presence of a history of several years’ exposure to 
silica dust, one is not justified in diagnosing silicosis unless he sees the 
characteristic nodular shadows in the lung fields 

In addition to generalized discrete nodulation, simple silicosis may ex- 
hibit massive conglomerations in localized areas of the lungs The shadows 
of conglomerate lesions are frequently seen m films of persons exposed to 
mixtures of silica and other substances like coal It seems probable that 
such reaction develops in areas where the lung tissues have been injured by 
previous infections that have subsequently healed As the result of the 
injury more dust, and consequently more fibrosis, occurs in the localized 
area Individuals with such pictures have no symptoms of active infection, 
although they are usually quite dyspneic Serial reexamination over a period 
of years reveals no change in the character of the pulmonary shadow 

When tuberculosis is superimposed upon silicosis it may manifest itself 
as simple superimposition or as a new type of disease known as sihco-tuber- 
culosis The piiinaiy com pier of tuberculosis can be detected on a back- 
ground of generalized nodulation The silica rarely has any effect upon 
these foci as they are generally sterile by the time persons begin to work in 
dust Very rarely they have been reactivated and spread in a manner similar 
to that described in the guinea pig The scars of healed apical tubeiculosis 
are recognizable in the silicotic lung After prolonged exposures to dust 
such lesions have been seen to break down and give rise to very chronic 
silico-tuberculosis, a conglomeiate type of disease, that spreads slowly from 
the vicinity of the original focus harboring bacilli This lesion is pro- 
ductive rather than exudative in character, cavity formation, if it occurs, is 
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a late manifestation Aspiration and b) onchogemc spreads to remote por- 
tions of the lungs are limited The sputum is usually negative until late m 
the disease Clinical symptoms of intoxication are slight Sihco-tuber- 
culosis IS much more commonly found in the base of the lung than simple 
tuberculosis Whether the basal lesion of the silicotic is a manifestation of 
exogenous reinfection or whether it originates from reactivated latent foci 
has not been determined 

The focus of sihco-tuberculosis may be difficult to differentiate from the 
conglomerate focus of simple silicosis, but the former being due to an active 
infection is constantly, though slowly, changing and its bearer will be apt 
to manifest some clinical evidence of it Repeated examinations by all 
available methods are essential for a diagnosis 

Miliary tuberculosis occurs as a terminal event but it is particularly dif- 
ficult to detect in the roentgenogram showing generalized discrete nodulation 
Pneumonia may complicate silicosis but whether it is any more frequent 
than in normal populations is debatable Probably the same factors that 
favor its development m others are operative in the silicotic If it occurs, 
failure of resolution and resultant organization are probably more frequent 
m the presence of complicating silicosis 

The roentgenographic picture of non-mjurious dust reactions has already 
been mentioned It is essentially characterized by an increased density and 
prominence of the linear shadows of the blood vessels in the lungs This is 
due to the thickening of their walls from reaction around the lymphatic 
vessels that they include There may also be a fine reticulation m the 
periphery of the lung from reaction about the lymphatics that course through 
the pleura and interlobular septa Whether accumulations of dust m the 
subpleural alveoli intercept enough roentgen-rays to cast a shadow is still 
debated It seems doubtful Healing of an infectious process m a lung 
containing large quantities of any kind of dust is apt to be less perfect than 
that in a normal organ If the infection has been widespread it may leave 
confusing residua that may be wrongly ascribed to the action of the dust 
Such faulty interpretation can be avoided by the study of a sufficient number 
of persons, exposed to the particular dust m question, to establish a proper 
standard of comparison 

The pathology of asbestosis m the human subject needs further imesti- 
gation Present knowledge is based upon the terminal stages seen m a 
relatively small number of postmortem examinations In many of these 
cases death has occurred from pulmonary infection, which further com- 
plicates the picture Roentgenograms of living tuberculous subjects gen- 
erally seem to depict a less severe type of reaction than that found in the 
uncomplicated ” case at the autopsy table 
The roentgenogram of moderately advanced asbestosis is usually char- 
acterized by a diffuse “ ground glass haziness ” throughout the lov er parts 
of the lung fields As the disease evolves, the haze spreads and the upper 
portions are involved In ad\anced stages there is a generalized, fine 
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speckling throughout the lungs The shadows simulate very fine nodulation 
but they are smaller and less deal ly defined In addition there is sometimes 
evidence of chronic pleurisy and there may be heavy linear shadows ladiat- 
mg from the borders of the heart The latter are responsible for a condition 
labeled “ the porcupine heait ” 

It IS not yet clear whethei asbestosis in the human being develops in the 
same fashion as the experimental lesions in guinea pigs The detection of 
occasional masses of fibrosis about teiminal bionchioles suggests that it does, 
but 111 all of the seven human cases that the writer has thus far had op- 
portilnity to study theie have also been other and more complex fibrous re- 
actions If one may speculate on the probable pathological reaction re- 
sponsible for the shadows seen in the roentgenogiam, one would infer that 
the diffuse haziness of the lower lung m moderately advanced disease is 
caused by the superimposed shadows of mnumeiable collars of reaction 
about small terminal bronchioles It is frequently asked why the first 
manifestations should appear in only one part of the organ Probably all 
portions receive an equal shaie of inhaled pai tides if one can trust the ap- 
pearances seen m human and animal autopsies The writer’s confrere, Dr 
H L Sampson, has suggested that in the thickei layer of tissue penetrated 
by the roentgen-ray at the base of the lung there would be so many more of 
these fine lesions that they would cast a shadow, whereas in the thinner upper 
lung thei e would not be enough of them to intercept sufficient rays to cast a 
visible shadow As these peribi onchiolar foci of reaction grew larger and 
more fibrous with advancing disease they would become more dense and 
cast definite shadows The shape of such shadows would vary with the 
angle of incidence of the rays upon the different lesions , some would appear 
as rounded spots and others would be elongated This would explain the 
fine irregular stippling seen in more advanced cases The pleural thicken- 
ings and linear shadows radiating from the borders of the heart find no ex- 
planation in the disease thus far produced in guinea pigs It is of course 
possible that longer exposuie might cause further changes in the lungs but 
thus fai there has been no hint of such change, unless the asbestosis was 
complicated by infection The small amount of human material that the 
writer has studied also suggested that healed infection was responsible foi 
much of the fibrosis obseived However, this conclusion is provisional and 
may be modified when further observations become possible 

The incidence of tuberculosis complicating asbestosis is variable in dif- 
ferent parts of the world In Great Biitam, Meiewether ^ reports 35 7 per 
cent, in cases that have died, against 59 4 per cent for silicosis GJoyne " 
found 17 5 per cent In this country, Lanza, McConnell and Fehnel ^ found 
only one active case of tuberculosis in 67 cases of silicosis examined by 
roentgen-ray (15 per cent) , seven cases showed healed tuberculous lesions 
In guinea pigs, it will be recalled, asbestos dust seemed to create some 
tendency for tuberculous infection to spread but the effect was usually 
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transitory and was not manifested m all animals Healing was attended by 
excessive fibrosis 

Summary 

Regardless of the history of exposure to dust, a diagnosis of silicosis 
should not be made until generalized discrete nodular shadows are visible m 
the lung fields Large localized shadows suggest complicating infection 
but there is a conglomerate type of simple silicosis that occurs m the absence 
of active infection It may result from pulmonary damage by previous in- 
fection that has healed It can only be differentiated from active infection 
by careful clinical study and by repeated roentgenograms to exclude change 
in the character and size of the lesion The silicotic lung may exhibit the 
usual manifestations of tuberculosis, superimposed upon a background of 
generalized nodulation , more common are the massive foci of consolidation 
due to sihco-tuberculosis These may be situated m the upper parts of the 
lung where they result from reactivated apical foci of tuberculosis but fre- 
quently they occur in the mid or lower lung They consist of a very chronic 
combination of tuberculosis and silicosis progressing simultaneously in the 
same area They give rise to much less pronounced symptoms of intoxica- 
tion than tuberculosis alone More acute forms of tuberculosis, aspiration 
disease, and miliary tuberculosis occur but they are not vtry common 

Non-sihceous dusts are generally responsible for an exaggeration of the 
linear markings of the lung As far as known the slight perilymphatic re- 
actions responsible for them do not interfere with pulmonary function and 
they do not alter the native susceptibility to tuberculosis 

Asbestosis is not so well understood The roentgenogram shows a 
diffuse haziness of the lower lung fields and later a very fine uniform 
stippling Whether chronic pleurisy, increased linear markings and con- 
glomerate shadows are due to the dust, to secondary changes incident to col- 
lapse of lobules, or to complicating infection, has not been definitely settled 
The appearance of a tuberculous lesion in the asbestosis lung is apparently 
not modified There may be some tendency toward chronicity 

REFERENCES 

1 Merewether, era Memorandum on asbestosis, Tubercle, 1934, xv, 69-81, 109 

2 Gloyne, S R Effect of inhalation of asbestos dust on lungs of asbestos workers, 

Tubercle, 1932-33, xn , 445, 493, 450 

3 L\X7a, a J , McConxell, W J , and Fehxel, J W Morbid anatomy and histologj of 

vsbcstosis, U S Pub Health Rep , 1935, 1, 1-12 



SILICOSIS FROM THE PUBLIC HEALTH AND 
ECONOMIC VIEWPOINT ' 

By A J Lanza, M D , New Y oik, N Y 

Silicosis is essentially a chronic progressive disease, characterized by an 
extraordinary tendency to tubercle infection It occurs only as an occupa- 
tional disease, and the industrial processes associated with exposure to silica 
dust vary widely and are distributed over many dissimilar industries 

The time factor in silicosis is a lengthy one This, together with its 
progressive nature, tends to complicate and confuse our efforts to deal with 
the silicotic patient either when he is an applicant for compensation benefits 
or the subject of litigalive or legislative procedure Obviously, the rate of 
development in a disease caused by the inhalation of dust is determined by 
seveial factors There are the amount of free silica m the dust, the amount 
of dust m the atmosphere, and the extent of exposure of the individual 
We estimate the seveiit}' of the hazard m any given case by weighing these 
three factors 

Where the amount of free silica in the dust is very high — 80, 
90, or 95 per cent — and the quantity of dust excessively large and 
the exposure constant, then the physician sees the severe or, as Gardner lias 
termed it, the classical form of silicosis, which develops in from five to ten 
years, progresses steadily, and almost inevitably is complicated with a 
tubercle infection which runs its course fairly rapidly This is the type of 
silicosis described in the early literature and found especially in mines where 
the rock was highly siliceous and drilling was done dry and no adequate 
preventive measures were enforced — a type of silicosis which is disappearing 
and will soon be relatively infrequent in this country 

Spread throughout industry are many dust hazards in winch the com- 
bined weight of the three factors is less than under the conditions just 
described — ^the amount of silica may be relatively low — 15 to 50 per cent 
— the quantity of the dust may not be so excessive, the exposure may 
be less constant, and more or less effective efforts at dust control may 
be attempted In this situation, the clinical picture is one of very slow de- 
velopment, made evident only in the higher age groups, with little disability 
in the absence of infection, and a less pronounced incidence of tuberculosis 
In between the very severe and the mild types of silicosis are many 
gradations, resulting from the emphasis or lack of emphasis of one or more 
of the factors mentioned I desire to stress the importance of establishing 
and evaluating these causative factors in every case of silicosis The failure 
to do so has been largely responsible for much of the misapprehension and 

* Presented at the Detroit meeting of the American College of Physicians, March 5, 

1936 


174 


SILICOSIS FROM THE PUBLIC HEALTH AND ECONOMIC VIEWPOINT 175 


confusion that have characterized attempts to deal with the silicosis problem 
during the last few years 

The extent of the exposuie to the silicosis hazard is greater than might 
be supposed The following figures are quoted from a study of the subject 
by Vane and the author We estimated that there are about 115,000 
miners in metal mines and coal mines exposed to silica dust — by no means 
all of the men employed m these industries Workers m smelters, foundries, 
glass works, together with those employed as grinders, sandblasters, and 
vitreous enamelers, would account for about 325,000 Including also 
various other occupations with a known silica hazard, we arrived at a total 
of not less than 500,000 workers exposed to silicosis in this country and this, 
in our opinion, is a very conservative estimate 

At any rate, the burden of silicosis, both m sickness and in cost, is stag- 
gering From the viewpoint of public health and preventive medicine, it is a 
shining target to shoot at The situation is not new What is new is the 
attention that has been focused on pulmonary dust diseases m the last five 
years, with the consequent tendency to include silicosis among the compen- 
sable diseases The difficulties of applying the principles of compensation to 
an insidious and chronic disease are apparent It is not my purpose to dis- 
cuss them here But it would seem that if these vexatious difficulties are to 
be overcome, a competent medical board should be an integral part of the 
compensation mechanism It is, perhaps, too much to hope that there should 
be uniformity in the practice of the diffeient States with respect to a stand- 
ardized diagnostic procedure, but unless competent medical assistance can be 
made available in carrying out the provisions of occupational disease com- 
pensation laws, they cannot be administered with justice nor with a proper 
regard for the public interest 

The control and prevention of silicosis is, in the main, a medical prob- 
lem Upon the physician falls the responsibility of accurate and precise 
diagnosis — first, to determine whether tlie applicant for work, where a dust 
hazard may be present, is free from pulmonary or other disease which should 
bar him from such employment , and second, to discover as early as possible 
the indications of harmful effects among those employed As a judge, 
deciding who should or who should not work in any given occupation, where 
an occupational disease hazard is involved, the physician renders a service 
to the public health as important and exacting as any professional function 
he may be called on to fulfill I dwell upon this because it seems inevitable 
that the physician is going to be interjected into the industrial picture to an 
increasing extent While it may be desirable to set up standards of employ- 
ment m this matter of occupational disease hazards, such standards must be 
very general There is no substitute for tlie personal judgment and ex- 
perience of the physician, coupled with a first hand knowledge of w'orking 
conditions Each individual is a case in himself, and social and economic 
conditions may demand consideration as well as his physical condition 
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Xhe nutigatioii of the dust hazaids falls within the realm of the engineer 
but the proof of the efficiency of engineering control methods must be de- 
termined by the presence or absence of specific pathological changes in the 
individuals involved In any situation where silica dust may be a hazard, 
the information we seek is the percentage of silica in the dust and the num- 
ber of million particles per cubic foot of air in the working place The 
method of sampling and analyzing dust air in woiking places has been 
standardized by the United States Public Health Seivice and the United 
States Buieau of Mines Their technic has been generally adopted by com- 
petent investigatoi s The air sample is taken with the Greenberg-Smith 
impmger, laige samples averaging about 100 cubic feet being secured on a 
level with the workman’s face and at a rate appi oximating that of normal 
breathing The sample is analyzed for free silica, and from microscopic 
pieparations the particles are counted and the size-frequency determined 
Under most industrial conditions, about 90 per cent of the particles are under 
ten microns in size While dust determinations do not come within the 
physician’s duties, he should be able to evaluate the information obtained, 
otherwise he cannot determine who should be employed and who should be 
rejected, nor who should be transferred to anothei job, and who retained 

Workmen exposed to a silica hazard should be examined periodically 
An annual examination may be sufficient but the judgment of the phvsician 
must be the deciding factor and he should have the right to reexamine those 
under his care as often as he deems advisable When a workman is found 
to have silicosis, he should be protected from further dust exposure — if 
necessaiy transfen ed to another job When a silicotic becomes tubercu- 
lous, he should be placed upon complete disability, both in his own interest 
and that of liis fellow workmen 

Fiom the point of view of diagnosis the value of the roentgenogram 
has been stressed While it is true that a roentgen-ray film of the chest is 
essential, it should be recognized that there is a tendency to disregard other 
necessary and important diagnostic information It is a common occur- 
rence for films to be sent to our office for confirmation of a diagnosis with 
no case history or clinical data whatsoever A complete occupational history 
as well as a clinical history, and a thorough physical examination are nec- 
essary if the film is to be correctly interpreted It is also vitally important 
that the physician who attempts the diagnosis of silicosis be familiar with 
the general appearance of chest films of working men so that he may be 
conversant with the various appearances that are compatible with what has 
been aptly termed “ the healthy chest ” 

The attention that has been centered upon the various pneumoconioses 
111 the last few years has revealed the tendency to disregard occupation as 
one of the important factors m the clinical history of patients who come 
from the wage earning class It is unusual to find an accurate occupational 
history in either private or institutional records, which is one of the rea- 
sons why occupational diseases are not diagnosed more frequently Espe- 
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cially where the disease is essentially chronic, as in silicosis, a careful build- 
ing up of the work history of the patient, from the time he left school to 
earn his living, may be the only key that will unlock a diagnostic puzzle 

I would also like to point out that the clinical picture of silicosis among 
negroes is not the same as among whites The negro is not as resistant 
to silica dust, he becomes tuberculous more readily and he succumbs more 
quickly Where the silica dust exposure has been very severe, the clinical 
picture among negroes may approach the acute in t} pe whereas among white 
men, working on the same job, it will be characteristically chronic 

An important phase of the silicosis problem is the incidence of tubercu- 
lous infection among the families of sihcotics In the early literature, 
especially that relating to the mining industry, the widow who had buried 
several husbands with miner’s consumption was much m CMdence From 
this arose the general belief that there was not much spread of infection 
from sihcotics with tuberculosis to their families Undoubtedly, the situa- 
tion varies locally and is influenced by race, general hygienic conditions and 
the severity of the hazard 

As a rule, the silicotic does not live long after his tuberculosis becomes 
open Cummings of Saranac, m a study made m the Picher, Oklahoma 
District (unpublished) found evidence of tubercle infection m over 50 per 
cent of the children under 16 living in contact with silicotic patients haMiig 
a positive sputum, but the infection was entirely of the primary type and 
there was no progressive adult tuberculosis The whole subject of infection 
needs further study We do not know what is the nature of the affinity 
between silica and the tubercle bacillus 

It is, unfortunately, a characteristic of silicosis that it tends to progress 
even when there is no longer an exposure to silica dust The workman 
with a considerable degree of silicosis has an unfavorable prognosis eien 
though he is removed from further dust exposure He will probably suc- 
cumb to tuberculosis Where the damage to the lungs is slight, or moder- 
ate, he may go on for many years with little or no disability, but the overall 
mortality from respiratory diseases, particularly tuberculosis, among the 
silica dusty trades bears ample witness to the harmfulness that lies inherent 
in exposure to silica 

One of the difficulties that is constantly present m dealing with individ- 
ual cases of silicosis is the estimation of the degree of disabihty'^ We would 
expect this m any chronic disease The roentgen-ray film is not a satis- 
factorj criterion There may be evidence of a considerable amount of 
pathologic change in the film and yet the patient may look fairty \\ell and 
be conscious of little impairment of his working ability Chest expansion 
gives us no clue and little can be estimated from the patient’s statements 
concerning dy^spnea except in the advanced cases Furthermore, it is not 
always possible to be certain of the presence or absence of infection — either 
from the symptoms or the roentgen-ray^ film As a result, there has been 
a definite tendency to award compensation or other benefits on the basis of 
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a diagnosis rather than on actual disability — a most unsatisfactory condi- 
tion of affairs Some promising lesearch has been started for the purpose 
of estimating impairment of pulmonary function without as yet producing 
results that can be converted into procedures for the clinician 

To sum up, silicosis is a widespread disease and is responsible for much 
tuberculosis among wage-earners Its detection and control depend upon 
the accuracy and timeliness of diagnosis As with other phases of the 
public health, successful achievement rests with the^physician 
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DIABETES TODAY AND TOMORROW== 

By Elliott P Joslin, M D , F A C P , Boston, Massachusetts 

The Hagedoin Eta Today we are standing on the threshold of a new 
era in diabetes The Banting Era which we are now leaving was wonder- 
ful, and, even more, it was awe-inspiring During these last 14 years you 
and I have seen diabetics gam hope, food, strength , insulin has breathed life 
into their dry bones and they stand upon their feet, a mighty army Yet 
complications, although lessened m number and severity, persist and — I al- 
most blush to admit it — diabetic coma is allowed to prowl about and deci- 
mate our diabetics by seizing the innocent, because undiagnosed, the igno- 
rant and the careless Therefore we have good reason to welcome the 
discovery of protamine insulin The results with it in the hands of others 
and with my own patients are so distinctive that for me they amply suffice 
to name the new era in diabetes after its discoverer — the Hagedorn Era 

It IS not so much that with protamine insulin the blood sugar of the 
diabetic can be kept normal for the 24 hours, as it is that along with a nor- 
mal blood sugar we can infer that there will be glycogen m the liver and 
muscles, a normal content of fat in the blood and freedom from acidosis, 
m short, a far more nearly normal bodily mechanism is made available for 
the diabetic But m a broader sense Dr Hagedorn’s discovery is note- 
worthy He has made treatment with insulin safer and simpler and m so 
doing will multiply its use by practitioners and patients with consequent 
reduction in the complications and mortality of the disease Protamine 
insulin cannot help raising the standard of diabetic treatment throughout 
the world His discovery already is stimulating other discoveries in the 
technic of manufacture and administration of insulin The old insulin was 
so good that we were too satisfied with it There was too much of a noh 
we tang ere idea about it That conception has now been broken by Dr 
Hagedorn and there will be a greater freedom m the world for various im- 
provements in insulin medication Finally, and perhaps best of all, he has 
demonstrated so plainly that all can read its force that what we need most in 
rnedicme today is not more beds for our patients, but^more brains for their 
better care ' 

Not such a very great deal is yet known about protamine insulin There 
are the two articles from the Steno Memorial Hospital in Copenhagen and 
the George F Baker Clinic in Boston, m the January 18 number of the 
Journal of the American Medical Association, a monograph by Krarup, one 
of Hagedorn’s pupils, and I have been privileged to see another This is to 
appear eventually in the Journal of the American Medical Association, and 
'0 it Hansen, another of Hagedorn’s assistants, shows that with protamine 
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insulin the laige livers of diabetics will decrease in size Consequently I 
will lecouut briefly our experience at the George F Baker Clinic and sup- 
plement It with information I have gathered elsewhere 

Professor Charles H Best of Toionto showed my patients a week ago 
today various lantern slides illustrating the efifects of ordinary insulin and 
piotamine insulin when given to depancreatized dogs With one dose of 
^idinary insulin the dog excreted 25 grains of glucose in 24 hours, but uitli 
one dose of protamine insulin the amount excreted was 1 gram In the 
one instance the blood sugar after eight hours began to rise to high levels, in 
the other it remained practically normal for the 24 hour period I will show 
two slides, already published by oui group m the Journal of the Arnencan 
Medical Association, which illustrate the comparison between the short and 
prolonged action of a single dose of insulin and protamine insulin when 
given to a noimal individual and the treatment of a diabetic by the two 
methods with the abolition of peaks and valleys and the flattening of the 
blood sugar curves (These and various other slides were demonstrated ) 
They illustrate by blood sugar curves ( 1 ) the high morning fasting blood 
sugar which so often characterizes the patient treated with old insulin and 
the normal rising blood sugar if treated by the protamine insulin, (2) the 
reduction of the blood sugar using one dose of old in the morning and new 
insulin at night, (3) the use of protamine insulin entirely, (4) the reduc- 
tion of four doses of old insulin to two of the new and of two doses to one 
Eighty of our patients have been treated with protamine insulin since 
July 1935 Insulin foi about one-fourth of these has been furnished us 
by Dr Hagedorn and the i emainder by the Eh Lilly Company The action 
of the two has been similar We have treated young and old, mild and 
severe cases, some of short, many of long duration, complicated and un- 
complicated, including surgical, obstetrical, those with normal and those 
with high blood pressure and cases with infections There have been no 
allergic reactions Dr Long this morning told me there had been one 
marked allergic reaction proved to be due to the protamine in one of his 
cases There have been no abscesses despite the patients mixing the pro- 
tamine with the insulin in their own homes ' Reactions have occurred and 
recently we have obseived more than at first because we have taken more 
liberties with the protamine insulin I think only once has glucose been 
given intravenously for a reaction, but we have given up to about 50 grams 
by mouth Reactions have appeared more than 14 hours after a dose and 
seveial times with children before the morning insuIin/Reactions are less 
(^pt to occur with a correspondingly low blood sugar with protamine insulin 
I than with regular insulin Usually the reactions have been mild and with 
/ warning, but occasionally they have been quite severe and prolonged The 
leason for this has been that we have used more insulin than necessary in 
an attempt to gain quick control of the glycosuria To transfer from old 
to new insulin in a patient taking four doses requires from a week to ten 
days At fiist one is often discouraged As a rule we have used, as did 
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Hagedorn, old insulin before breakfast and new insulin befoie the evening 
meal, but of late more and more we have turned to new insulin morning 
and night Hagedorn used a diet of carbohydrate 110, protein 73, fat 161 
grams, with a large proportion of it at breakfast We have used the more 
usual American diet of carbohydrate 150 to 175, protein 75, and fat 100 
grams, and occasionally more carbohydrate, but it is possible that it would 
be wiser to keep at 150 grams carbohydrate, particularly as it is probable 
that with protamine insulin hpemia and large livers can be avoided 

Protamine is easily obtained for the new insulin At first it was sup^ 
posed that after the protamine was mixed with the insulin, the mixture | 
would keep for only one or two days We have found it effectwe after I 
14 days and Professor Best told me it remained stable, if placed in an ice * 
chest, for a month, or, m other words, after making the mixture the con- 
tents of the bottle would be used up before it deteriorated Professor Best 
also told me it was desirable to wait for 24 hours after mixing the insulin 
and protamine before administration to the patient ^ The Mai should be 
shaken before withdrawing the mixture, and m cleaning the sjringe, if 
alcohol is used for sterilization, the syringe should be allowed to dry before 
inserting it into the vial 

I believe many advances can be made in adjustments of diets and dosages 
of the old and new insulin to the needs of the patients In our clinic we 
are concentrating again upon blood sugar tests, five daily, to determine how 
we can improve our methods and establish rules of procedure I shall take 
pains at the meeting of the American Medical Association in Kansas City 
to arrange that one of the booths in the Diabetic Exhibit shall be devoted to 
protamine insulin and shall secure for it charts and ideas from several clinics 
and arrange that many different clinicians describe their experiences with it 
and the methods they have found most useful ^ 

No patient who has begun the new insulin has asked to be returned to 
the old variety * 

One mother says, “ Dr Joshn, we had not had a real night’s sleep since 
Ruthie had that bad reaction eight years ago, but now we sleep all night 
without a thought of Ruthie, and even in another room She has had pro- 
tamine insulin five months You have no idea what it means to us I 
would love to have you tell everybody ” 

And now I will take up certain features characteristic of diabetes of to- 
day 

Di ^etes Is a Lxfc -Long Disea se I like to think of it as having begun 
with the tiniest baby iiiTlns bassinet and ending only with the last breath of 
life of the old man or woman To be sure, we do not recognize the future t 
diabetic m the nursery, and it is only in the last few months that I have3 
realized that this also holds for the latter end of life /Indeed, only 63 
per cent of my recent patients m ^lassachusetts when the} died w^ere classi- 

I 16, 1936 Correction of proof allows me to report that two of mj patients 

'e asked to be returned to the old insulin 
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fied as diabetics It is true 13 per cent had tlie word diabetes on the cer- 
tificate, but escaped enumeration because other diseases took preference 
Of the remainder who did not have the word diabetes on the certificate, 13 
per cent would have been classified as diabetics if it had been placed there, 
but the lemaining 11 per cent would not have been so classified I object! 
At least our diabetics sliould have the recognition of dying with the disease'^ 
even all the more if they do not die of it Ij 

Ho edit y Diabetes is an out and out hereditary disease The individ- | 

ual who IS to have it is born with it To a considerable extent it is our fault 
that we do not appreciate the possibility of a baby developing the disease, 
and this is, first, because we have not studied sufficiently its family heredity, 
and second, because as yet you and I have not been bright enough to invent 
methods which will show the congenital tendency to the disease We want 
to be able to look into the seeds of time and say which gram will grow and 
which will not, which child will eventually become a diabetic, and which will 
be guaianteed to be free from the disease That is a pretty arbeit for us 
all to work out Someone discovered blood groupings Why should not 
somebody discover a method by which the seeds of diabetes can be detected? 
Himsworth has recently made a praiseworthy attempt to solve it, although 
his conclusions that it is the result of a relatively low carbohydrate high fat 
diet I considei erroneous, first because he assumes that one can argue from 
mortality statistics to incidence statistics and second because he leaves out of 
account the all important age-of-onset factor and its relation to the age of the 
population 

I will show the slide which, to me, is the most convincing of the data 
assembled by Priscilla White as evidence of heredity of diabetes Upon 
It you will note the incidence of the disease m the control population and in 
the diabetic population But, most of all, I would point out the incidence 
m dissimilar twins contrasted with the overwhelmingly high incidence of 
diabetes m similar twins 


Table I 


The Incidence of Diabetes in the Siblings of (1) Non-Diabetics, (2) Diabetics, (a) Dissimilar 

Twins and (6) Similar Twins 


Type of population 

Siblings 

number 

Per cent 
diabetic 

1 Non-diabetics 

682 

06 

2 Diabetics 

2385 

50 

a Dissimilar twins 

16 

12 0 

b Similar twins 

13 

70 0 


Affe of Onset of Diabetes If we can assume that children are born 
with a tendency to the disease, when is it likely that the disease will become 
manifest? To this question we now have an answer, an almost uncanny 
answer, because of the similarity of onset by decades, no matter rvhether 
data are assembled in one clinic from time to time or in a group of clinics 
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Suppose two diabetics marry and have a hundred children These hundred 
children are fore-ordained and predestined to develop their diabetes accord- 
ing to a definite percentage for each decade from youth to extreme old age 
Not all of the hundred will live to develop the disease, because many, as a 
matter of fact slightly more than half — 56 per cent — ^will succumb to other 
causes, but the data are so definite that we can look ahead and form an idea 
of what percentage of these children will appear in each 10 years This is 
shown m table 2 


Table II 

Age of Onset of Diabetes — 9853 Cases Male 4639 Female 5214 


Decade 


Per cent appearing in 

Males 

each decade 

Females 

1 


4 96 

4 45 

2 


7 24 

6 27 

3 

J 

9 57 

6 08 

4 


13 75 

10 84 

5 


23 32 

22 96 

6 


24 19 

30 25 

7 


13 65 

15 76 

8 


3 23 

3 14 

9 


0 09 

0 15 



Totals 100 00 

100 00 


You Will notice from the table based on the onset of diabetes that 5 per 
cent of the number will appear m the first decade , that the increase is slight 
in the second, incidentally, there is a definite rise at puberty, that the per- 
centage doubles m the third , again doubles in the course of the fourth and 
fifth, rising in the sixth to a peak of 24 per cent for males and 30 per cent 
for females and then falls off rapidly in the seventh , and by the eighth is 
even less frequent than in the first By the ninth it is so low there is prac- 
tical immunity 

In any consideration of diabetes today, we must appreciate the ages at 
which diabetes is liable to break out and therefore concentrate our measures 
to prevent and diagnose it at such periods I hope you notice the decade at 
which there is a change m the tide of susceptibility to diabetes, namely that 
the onset of the disease begins to fall in the seventh decade Actually the 
peak IS in the sixth decade and at about 55 years This is very important 
lor us all to bear m mind If we did not do so, with the rising mortality 
com diabetes as years go on, we might be confused, just as the public is 
perplexed and does not understand that the number of cases of the disease 
IS bound to increase until the average age at death of everybody has risen 
lom its present level of 48 7 years (1930) to 55 years The onset of dia- 
ctes m these later decades is not rising and the reason for the high mor- 
3 ity IS that younger diabetics have ceased to die and have swelled the 
mortality for later years 
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Dluation of Diabetes Diabetes is a life-Iong disease, because it beginsj 
at birth and lasts until death, even though it may be unrecognized at eitheil 
end of life But it is also deserving this terminology, because when it be-L 
comes manifest, it lasts so long / For this statement I have good proof 
Thus, of my 300 glycosunc doctors, the average duration of the disease 
among the 96 true diabetics who are dead was 1 1 years, and already among 
the 155 true diabetics living has reached more than 10 years, y^d I am sure 
that in this group there are many who have no intention of laying down 
then stethoscopes until they have lived out their full length of life Indeed, 
of the fatal diabetics, m 3 aveiage diabetic doctor’s age at death, 1929 to 1936, 
was 68 5 3 'ears as compai ed with non-diabehc doctors, 63 }^ears, whereas 
among my living diabetic doctors the aveiage age is now only 55 }'ears 
Think of what these doctors do after the}'^ develop diabetes Who pla 3 "ed a 
leading pait in the discovei}^ of pernicious anemia and leceived a Nobel 
piize^ 

My medal diabetics attest the long duration of the disease Already f 
there are at least 400 of these who have lived longer with the disease thanfj 
was their lot according to insurance life expectancy tables The average 
duiation of 981 of my diabetics, who succumbed in the last five 3 ’-ears, was 
11 years, and as I contemplate the living patients, and especially the living 
children of whom theie are in our group 188 whose diabetic life is over 10 
3 ears and of whom at least 53 have lived over 15 years since the onset of 
their diabetes in their childhood, I am sure that the average individual who 
develops the disease in 1936 or thereafter, will round out 20 }'ears For 
your encouragement, also, I will add that 10 times as many of my fatal 
cases in the last few }"eais lived over 20 j^ears as pi 101 to 20 years ago 
Finally, before 1914 the average age at death of my cases was 44 years, and 
now like the doctors, it is 63 3 ^ears 

At the present moment the changing duration of diabetes is forced upon 
me in another way In tracing the condition of patients with onset of 
diabetes under 40 years of age I find it extremely more expensive and time- 
consuming than hitherto because these patients live so long When my 
cases died with an average duration of 5 years it was a simple matter to 
learn their whereabouts, but now it is extremely difficult, particularly in the 
case of the females, because they change their names I suspect in a few 
years that it will be almost impossible to trace patients, as I have done 
hitherto, simply because they live so long 

Dr Philip B Matz of the Veterans Administration tells me that of 1243 
living cases the average age at time of onset of the disease is 32 9 years and 
already the average duration is 9 1 y^ears There should be little difficulty 
m tracing the veterans, and they may furnish us ultimately with our most 
reliable diabetic statistics 

For the doctors this life-long duration of the diabetic carries a lesson 
Doctors practice only about 30 y^ears When a doctor sees a diabetic pa- 
tient, unless the doctor is very young, like most of you, the chances are that 
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his diabetics will outlive him Here is a two-fold lesson First of all, 
learn all you can from each diabetic so that )’^ou yourself can profit from the 
experiences which he goes through, and m the second place, remember that 
if you want a diabetic for your medical life, 3 'ou must keep him alive But 
how are you going to do it^ The only way that anyone can keep a diabetic 
under observation OA^er a period of years is to study more than the diabetic 
studies , to be able alwa} s to tell him something which he does not know and 
has not seen m the newspapers , to learn so much about the disease that you 
can detect his errors , to combine, either m yourself or those associated v ith 
you, every particle of knowledge which a student, a social worker, a dieti- 
tian, or a nurse has, so that you can help him, and then either teach him 
yourself or get these friends of yours to have that pleasure To hold the 
patient you must be in touch with students and investigators or else be a 
student and investigator yourself, because otherwise your mind will not 
be open to the truth and profit by it If your diabetic wanders to someone 
else, it is almost im'^anably your own fault if he does not come back to you 
Diabetes is a hfe-long disease, and to treat it one must approach it froinT 
that point of view The diabetic expects the advice and care which will | 
protect him his entire life 

I count upon diabetes lasting as long as 20 3 ears on the average, ' 
because I know 3 'ou will learn control of the disease How will you do it^ 
For a discussion of this question I now ask 3 our attention 

Contiol of Diabetes First of all, we all would like to go further and 
prevent it ^^^hat is more easily said than done because 25 per cent of the 
population in the United States, according to Priscilla White, are diabetic 
carriers This does not mean that they will develop the disease, but they 
can transmit it if they marry an individual Avho is also a earner To me 
that vast number of carriers of diabetes, nearly 30,000,000, in our countr 3 % 
makes it preposterous to attempt to institute an 3 ’^ extreme measures of pre- 
vention along eugenic lines We can teach one diabetic not to marry 
another diabetic We can talk about one diabetic famil 3 not marrying into 
another diabetic famil 3 ’-, and all that IS useful However, we must remem- 
ber that of our 100 children, born of two diabetic parents, only 56 will live 
long enough to develop the disease, and that if but one parent has the dis- 
ease and the other is simply a carrier, the number of actual diabetics falls 
veiyf rapidty Indeed, if two diabetic carriers marr 3 ’^, the per cent of their 
children who actually will come down with the disease is only Vz the ex- 
pectation of 25 — 12 5 per cent Of course, this is not an inconsiderable 
number, but it is very different from sa 3 ’'ing that 100 per cent of the chil- 
dren Will develop the disease 

Furthermore, suppose that a few should dev'elop the disease in the latter 
3'ears of hfe At that period Ave know it is quite amenable to control and 
the disease is not so terrible after all Of course, I firmly belieAC that more 
^I'Jght men than fools are diabetic, and that there is enough of a pituitar 3 
e ement m the disease to make the diabetic outstanding in brains, as a\ ell as 
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in stature and precocious development I do not approve of two diabetics 
marrying and having children, but I will not go so far as to say that a dia- 
betic should not marry a non-diabetic in a non-diabetic family and not have 
children 

Heredity is important from another standpoint If we know there is a 
diabetic heredity in a family, we can seek to prevent those influences which 
are well recognized as favoring the onset of diabetes in that family The 
danger of obesity can be preached to parents and children and when we do 
that we are standing on sure ground because in the adult, obesity is a fore- 
runner of the disease in an extraordinarily high percentage of the cases A 
good muscular development can be favored on the giound that, from ex- 
perience with diabetic patients, we know without exercise the treatment of 
the disease is difficult I will not say that we should make suggestions 
about the quality of the diet It is safer to restrict the quantity Hims- 
worth would have us believe a high fat-low caibohydrate diet would pre- 
dispose to diabetes Rabinowitch, from newspaper reports, appears to have 
found no diabetics among Esquimaux 

Simpler Diagnostic Methods Easier methods in securing a diagnosis 
of diabetes should be adopted The most annoying group of glycosurics, 
as I have often said, is the group in which the diagnosis has not been cleared 
My group of this type is particularly large because it goes back before the 
days of routine blood sugar tests Even now it is too large, because so 
often patients do not want to come back for a glucose tolerance test In 
desperation a few weeks ago I decided to clear up as many patients as pos- 
sible during the first visit For this purpose, I have given them 50 grams 
of glucose I tell them frankly that unless the test of the blood is positive 
in an hour one cannot draw conclusions from it But it was a satisfaction 
in one week to settle the diagnoses of four borderline cases m this manner, 
and I suspect that I shall follow up this principle still more Incidentally, 
think of the saving of costs to the patient and of work to the laboratory 

Costs of Treatment Costs of treatment of diabetes constitute an im- 
portant factor m the treatment of this disease which lasts for life We 
must consider these costs very seriously from the patient’s point of view 
and from the doctor’s point of view No patient should be deprived of 
treatment on account of the cost In order to protect the physician, ar- 
rangements must be made by which blood sugar tests can be done very rea- 
sonably or without cost W^e doctors in the hospital have a great advantage 
in this regard I feel that some permanent arrangement must be made by 
which doctors in private practice will be accorded the same relative ease in 
obtaining blood sugar tests from indigent patients and low income patients 
as are afforded doctors who happen to have a position on the staff of a 
hospital 

Responsibility of Diabetics Responsibility for their own careers must 
be assumed more and more by the diabetic of today There are so many 
of them that unless they demonstrate that they can be independent, self-sus- 
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taming and make a success in life, a prejudice will arise against the whole 
group I think diabetics are a superior race of individuals and therefore 
anything which can be done on their part to prove this and to show to all 
that they are not marching in a bonus parade to Washington is desirable 
Each diabetic should hoe his own row 

Furthermore, each diabetic should make it his business m life to help 
another diabetic with encouragement, advice or financial assistance Dia- 
betics as a class are neither very rich nor very poor Their interests are one 
Realizing this, “ Every man should help his fellow ” 

Tieatment Diet The dietetic treatment of diabetes is so generally 
agreed upon today that consideration of it can be dismissed m a few words 
Few there are who do not give their patients carbohydrate between 100 and 
200 grams, protein between 60 and 90 grams, and fat enough m calories to 
enable the patient to maintain a weight which is normal or, in older pa- 
tients, a trifle below the normal standard It is not the details of diet and 
calories that are important, but rather the details of teaching the patient 
how to use the diet and calories There are all sorts of methods, and each 
doctor finds out for himself what is most applicable to his own patients 
Book knowledge will not do alone for these patients, they must be taught 
by illustration They often learn most from one another The class 
method of instruction is of enormous advantage When I demonstrated to 
the class the reduction in the Benedict test which followed the use of four 
drops of the juice of one grape, I did more good than if I had talked 
about the dangers of eating grapes for an hour Incidentally, after I did 
remove four drops of juice from the grape, the grape looked just as large 
as It did before, and that also impressed the class I will pass over the diet, 
because I am sure it would be too much “ coals to Newcastle ” to speak of it 
here 

Exercise Exercise should be utilized even more than it is I would like 
to show you certain slides which represent experiments conducted by my col- 
league, Alexander Marble * All of these slides portray curves which show 
the effects of exercise as compared with rest with or without insulin fasting 
before breakfast The secret lies in insulin The normal individual and 
the mild diabetic have insulin, but the severe diabetic must buy it if he wishes 
to be benefited by exercise Last year we gave our children insulin be- 
tween 45 minutes and an hour before breakfast, and the children played 
more or less after it and thus brought their blood sugars down to a reason- 
able level before they started to eat 

Camps Our diabetic camps, the last two years, have taught us a great 
deal about the management of dialietes in children and suggested much 
which I am sure we can utilize with adults We were able to keep a child 
at camp at approximately one-half to one-third of the cost that child would 
need if he stajed in the hospital In these various camps we built labor.i- 
tories, costing from $200 to $700, and we were able there to cany on the 

* The piper has been accepted for puhhcition in the Archives of Jithnial Mfiliciiir 
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treatment of the diabetic children more efficiently and more efficaciously 
than 111 the hospital We had them all day m both places, but we could pro- 
vide recreation, could supervise their diets more accurately, and give them 
more pleasuie in the camps 

A Diabetic Boaiding School The lesson we learned from the summer 
camps was that with our diminishing resources we must provide for the 
care of the diabetic children at other times of the year m similar fashion 
This has led to the establishment of what I think is a new idea m the man- 
agement of children, namely, a Diabetic Boarding School For practical 
purposes this is what the Prendergast Preventorium amounts to so far as 
our diabetics are concerned Originally at this Preventorium underprivi- 
leged children and undernourished children, but no children with tuberculosis, 
weie taken It is under the contiol of the Tuberculosis Society Last 
year they agreed to take our children at $10 a week, and we now have 10 
children there, and they are supervised by a nurse skilled in their care and 
under the general direction of Dr Priscilla White These children are fur- 
nished their education by the City of Boston Their board is paid either 
by them individually, or by the Welfare Societies — public or private We 
are trying to centralize there, not only all the children — theie are not so 
many of them — who need help away from home, but also other children who 
cannot be well-cared for at home During the summer we had between 30 
and 40 boys at this camp, but in the winter we have both boys and girls 
When one of the children became ill he instantly was moved to the Deaconess 
Hospital Camps and boarding schools for the uncomplicated cases — hos- 
pitals for emergencies And now I want an inexpensive boarding house 
home — convalescent home — convalescent hospital for my older patients ' 

Wandeung Diabetic Nnise foi Adults Anothei idea has developed as 
a result of our work with children Originally we employed the Wandering 
Diabetic Nurse only with oui children and indeed Miss Winterbottom still 
acts as a Wandering Diabetic Nuise for them, but we have found lately that 
the children are doing so well that they require less of her time You can 
haidly guess the type of patient she is helping this winter in their homes 
Instead of our youngest patients, she is instructing, teaching and caring for 
our oldest — the old children above the age of 60 and 70 and even 80 years 
Such patients one hesitates to move aw'ay from their home environment 
into a hospital We have found that her services to these old people aie 
most valuable and of course the cost to the patient is greatly reduced I 
commend to you both the idea of a Diabetic Boarding School and the use of 
a Wandering Diabetic Nurse 

JVliat Is a Wandering Diabetic Nwse^ She is a composite of a nurse, 
a dietitian and a social worker Few institutions and still fewer out- 
patient departments and almost no doctors can enlist three separate indi- 
viduals to care for their diabetics, but each diabetic needs the services lepre- 
sented by these three professions, and the services must not be rendered 
routinely, but they must be specialized The individual who assumes the 
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task of helping m diet, in nursing and in the social adjustments of these 
patients must be trained and indeed a specialist in diabetic work There- 
fore, It is essential to combine all m one and therefore I attach great im- 
portance m any undertaking for improvement in the treatment of diabetes 
to the position of Wandering Diabetic Nurse 

Let me illustrate a little more in detail the desirability and, indeed, 
necessity, for such an individual At the New England Deaconess Hos- 
pital we have 1200 diabetic admissions a year, but there are few hospitals 
that have 100 and there are a great many hospitals in smaller communities 
that do not have 25 When one divides up the total number of patients 
throughout the year, there is not work enough for three separate individuals 
and no nurse, dietitian or social worker will acquire experience enough in- 
dividually to care for these patients properly If we can center our in- 
struction in one individual, gradually the hospital can develop specialized 
treatment so that not only its own patients will receive instruction along 
these different lines, but the instruction will be so good that doctors in the 
community will wish to take advantage of the service as well I believe the 
endowment of a Wandering Diabetic Nurse in a hospital with 100 beds 
would be of immense advantage to the community, because her sei vices 
could be drawn upon by physicians within the hospital’s aiea in addition to 
the woik she did actually in the hospital There she could serve, not only 
m connection with the care of the dialietic patients in the institution, but also, 
because of her wide experience, could aid m teaching nurses the treatment 
of diabetes 

Diabetic Coma You and I know that it is very easy, even m a large 
hospital with hundreds of diabetics, to overlook cases of diabetic coma 
We doctors overlook them Nurses constantly overlook them and I regret 
to say that within the last 12 months we had one patient enter and die within 
190 minutes of admission with diabetic coma I am quite sure that such 
errors exist in other hospitals, and, m fact, I know and have personal cog- 
nizance of such errors In oui own case, experienced individuals were so 
absolutely positive that the patient had hypoglycemia that blood tests were 
delayed I will say, however, that I really do not believe that the patient 
who died would have recovered, even if he had been treated for diabetic 
coma fiom the first minute he entered the institution But my conscience 
Mould feel easier if he had been given every possible chance despite a blood 
sugar ovei 1000 milligrams, a CO_ combining power of 2 lolumes per cent 
and a blood pressure doubtfully obtained at 70 

Hospital Inst) iiction Training m a hospital is desirable for practicall} 
all diabetics, and especially for those ivith small means Gradually ive hai e 
reduced the length of stay in the hospital from 30 days, prior to the dis- 
covery of insulin, to about 7 da}s, and I judge eien less if ive exclude cases 
Mith gangiene or infections of the feet A }ear or two ago I ad\ocated 
weekend hospital treatments for diabetics and still approve of it Re- 
peatedly we have patients come in of a Friday or Saturday and go to work 
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of a Monday Sometimes they entei for more than one weekend With 
lessening available funds to help needy patients, we are shortening more and 
more our hospital stays Of course one cannot complete the treatment of a 
case or expect to do much moi e than to inaugurate treatment, but this alone 
is of great advantage and the balance of the treatment can be supervised 
through a Wandering Diabetic Nurse or by office visits To secure success 
fiom a shoit hospital stay, the instruction must be concentrated One can- 
not give long talks to patients Recently we again changed our methods 
and we doctors, individually, give one talk of 30 to 45 minutes each day 
This IS supplemented by short classes or desk instruction or bed-side instruc- 
tion by the teaching diabetic nurse in the hospital More and more, how- 
evei , I think we are emphasizing the help which one patient can give another 
Indeed, over and ovei again I hear from patients that they will follow treat- 
ment, because of the complications which they saw other patients had in 
hospitals as a result of neglect of tieatment One can tell a patient to fol- 
low treatment and keep his feet clean, but the effect produced is nothing 
compared with seeing a patient who has his leg cut off, because he has neg- 
lected his diabetes and carelessly cut a corn Therefore, just as we have 
made oui money go farther with children by sending them to camps or to a 
diabetic boarding school and bringing into the hospital only the emergency 
cases, so now we aie more and more bringing into the hospital diabetic 
cases for short peiiods and thus aie making it possible to double and treble 
the number of patients who will have an opportunity to learn how to care 
for their diabetes 

Decision in Sia gical Advice Diabetics, and doctors as well, are dilatory 
m their decisions Against our better judgment we are influenced by pro- 
tests of the patients and delay operations which are indicated Last year 
all of us, surgeons and doctois, consented to postpone an operation on an 
old man because of the faintest possible chance that his foot might heal 
It cost the hospital and family at least $600 and in the end, after months 
of considerable suffering, the opeiation was performed For that same 
amount of money, 60 children could have had instruction and care of their 
diabetes and happiness for a week at a diabetic camp When all the doc- 
tors and surgeons are unanimous in their opinion as to what is best to be 
done foi the patient, the procedure should be carried out or the patient 
should be discharged to the treatment of another institution or doctor in 
whom he has more confidence 

Close Snpei vision of Diabetics Diabetics require closer supervision 
In an earlier portion of this paper I called attention to the fact that 10 times 
as many diabetics live 20 years, or more, now than they did prior to 1915 
I did not add, however, that only one diabetic in eight of my last 900 to die, 
just prior to March 1935, reached this duration It is perfectly possible, 
in my opinion, for diabetics on the average to live 20 or more years, but 
they will not do so bv luck If we want our diabetics to live, we must 
protect them from needless death, and these deaths today are primarily from 



DIABETES TODAY AND TOMORROW 


191 


two causes, just as they have been for years past First, deaths from coma 
and second, deaths from infection, chiefly of the lower extremities There 
are other needless deaths which make so desirable a renewed effort to avoid 
them Tuberculosis relatively is far greater among diabetics than m the 
general population Thus Dr Howard F Root has shown that m Massa- 
chusetts it IS more than 10 times as common in diabetic children as m the 
ordinary school child of similar age and two oi three times as common in 
diabetics of all ages 

Cancer is steadily inci easing and it is of great interest in this connection 
that cancer of the pancreas is four to five times as frequently observed 
among diabetics as among non-diabetics This is a problem for continued 
study My opinion upon cancer may be biased because of proximity to the 
Palmer branch of the New England Deaconess Hospital m which so many 
cancer cases are treated 

All are aware that coronary thrombosis and angina pectoris are condi- 
tions far more frequently observed in diabetics than m non-diabetics, but 
these are not so easily remedied by observation of the patient They are 
subjects for research On the other hand, coma, gangrene, osteomyelitis, 
tuberculosis and cancer are the complications which can be detected early and 
treated well What is the significance of all this, therefore, m our con- 
sideration of diabetes today ^ In my opinion, we must change our method 
of treatment Hitherto I have not asked patients to come back regularly for 
observation, but beginning January 1, 1936, I am telling each patient, spe- 
cifically young and old, recent case and old case, that he should keep under 
the supervision of some doctor and be looked over as a routine at least every 
three months more or less, according to the case I intend to give each 
patient, in the letter I send him after his visit or on a card, a statement that 
he should see some doctor at least within three months after his visit to me 
Most doctors do not like to ask patients to come back for fear they will be 
accused of grasping for money I know that many of us who see patients 
for other doctors hesitate to ask patients to come back or even to communi- 
cate with them, but I believe it is possible that a more aggressive attitude 
can be adopted and in doing so the family doctor as well as the patient can 
be protected At least, I am willing to try an out and out experiment and 
risk the opprobrium which it may arouse 

Coma still causes more deaths in diabetes than it should It is true 
that the mortality has fallen fiom 64 per cent (among 325 of my deaths) 
prior to May 31, 1914, to 6 per cent (among my 981 deaths) ending in 
March 1935 These figures apply to deaths both in and outside the hos- 
pital By and large, however, throughout the country, I suspect that the 
mortality from coma is still between 10 and 20 per cent ^How can this 
be remedied^ In general by education of the patient and insistence upon 
his keeping m touch with his physician and always reporting immediately 
Yhen ail} unusual symptoms occur The opportunity for lmpro^ement 
does not rest alone with the patient and with the general practitioner I 
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know from our own bitter expeiience that treatment in the hospital can 
improve Cases of coma aie still unrecognized or confused with other 
states My colleague, Di Root, points out that errors in diagnosis are al- 
ways to be expected m moribund patients, but he too feels, as I do, that this 
IS no excuse foi the delays which sometimes aiise, and I fear far more fre- 
Cjuently than is generally believed, befoie the diagnosis of diabetic coma is 
made after the patient reaches the hospital 

A Coma Dull A coma drill m a hospital is essential, just as is a fiie 
dull Neglect to have one I think will surelv lesult in unnecessary damage 
to the patient and the reputation of the hospital It is easy enough to send 
a specimen of the blood to the technicians in the laboratory by day, but at 
midnight and m the eai ly moi ning hours, when technicians are not available 
and house officers are out of practise in determination of blood sugars, CO« 
values and non-protein nitiogens, it is very easy indeed for mistakes in 
analysis to aiise I suggest foi your consideration the establishment of a 
diabetic coma drill m your hospital with records to be kept as to how long it 
takes to secuie blood and make a diagnosis Minutes count in the treatment 
of diabetic coma or hypoglycemia and arrangements should be perfected, 
just as I am sure you already have arrangements perfected for the reception 
of a coma case into the waids 

Follozv-Up of Discliaiged Cases The sequel of the old man oi woman 
whose toe oi leg has been removed, because of diabetic infection or gangrene, 
has not been encouraging I hesitate to state the few years which such 
patients live My colleague. Dr Root, has been much interested in this, 
paiticularly because of his association with Dr McKittrick in compiling the 
monograph on “ Diabetic Surgery ” Recently Dr Root has arranged that 
once a week the relatives of the patients with lesions of the legs should see 
him for a talk so that they could be prepared for the care of then paients, 
brother or sister, wife or husband, when discharged This has proved to 
be quite woith while The conference has taken place m the early evening 
when relatives visit the patients 

Dr Root has also instituted another forwai d step in that the Wandering 
Diabetic Nurse sees the patients with a lesion of the lower extiemities within 
10 days after discharge The follow-up of this special group of cases has 
also proved well worth while As a rule, patients coming with lesions of 
the lower extiemities are patients who are poor They need supervision 
at home We need more organization m their care 

Insulin Insulin gave us a new diabetic to treat Even now we hardly 
have begun to realize its benefits I am sure they are far moie than those 
represented by prolongation of life or i eduction of complications The 
spirit, as well as the body of the diabetic, has been protected Today treat- 
ment with insulin is so well understood that it is almost automatic and if a 
doctor IS really interested and will read his medical journals or even the 
standard textbooks, he will not go far astray No longer do we try to give 
one large dose (I am speaking of regular insulin, not protamine insulin) 
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and expose the patients to reactions when two doses will be more efficacious 
If three doses are needed, often the third can be taken conveniently on re- 
tiring so that an approach to a normal blood sugar can be secured on waking 
We all know that insulin works and that if unusual dosage is necessar} there 
IS a reason for it and that it is for us to find the reason Generally the 
reason lies in an infection, open or concealed Often it is associated with 
other glandular trouble Seldom it is the result of faulty administration, 
but quite commonly a sequence of a poorly-balanced diet and a preMOUsly 
neglected diabetes Mrs St C had a severe reaction when the site of her 
injection was changed She is an insulin resistant case, taking 400 to 500 
units It IS a wonderful step forward that now we realize that insulin will 
act favorably upon the standard case of diabetes 

None of us are unmindful of errors with insulin, in measuring dosage, 
in methods of administration, reduced efficiency because of insulin lumps 
and of the atrophies occasionally developing without known cause !Most 
of all, however, the dangers of h}poglycemia have been foremost in our 
thoughts Ihese have been greater of late than formerly because toda}" 
with insulin the diabetic is so well that he wanders farther afield and so is 
under less close supervision 

The Role of the Live) and the Intel i elation of the Ductless Glands in 
Diabetes The liver and the ductless glands are bee hives of experimental 
activity in diabetes today That the excessive deposition of fat in the liver 
can be prevented by choline is a triumph attained by Best and his co-workers 
in Toronto The next speaker. Dr C N H Long, will tell you of the 
diabetic wonders achieved by the experiments of Houssay upon the pituitary 
and the new operations involving not only the pituitary, but also the medulla 
and cortex of the adrenal, which he, m association y ith his colleague, Francis 
Lukens, has devised, executed and interpreted Indeed, Dr Long’s paper 
will give you a far better idea than mine of what to expect in the Diabetes of 
Tomorrow 



CLINICAL ASPECTS OF CIRCULATORY DYNAMICS 
IN ARTERIAL HYPERTENSION - 

By Arthur R Elliott, M D , LL D , F A C P , Chicago, Illmois 

We knoAV that of patients who have persistent high blood pressure a 
considerable percentage — estimated by some authorities to be as high as 25 
per cent — will die of causes that have no bearing whatsoever on their hyper- 
tension The remainder will succumb through development of some con- 
dition directly attiibutable to the prolonged circulatory strain A small 
percentage will die of progressive renal insufficiency, resulting from ar- 
teriolar changes in the kidney or more likely from progression of an unrec- 
ognized obscure nephritis A larger number \\ ill develop cerebral accidents, 
the so-called hypertensive encephalopathies The remainder, predominantly 
the largest group of hypertension casualties, cfie of cardiac failure It is 
with this latter aspect of the ultimate consequences of arterial hypertension 
that the present discussion is concerned 

Certain facts or inferences emerge from practical experience with the 
run of cases of high blood pressure For example it would appear that 
patients who have a marked hereditary bias toward vascular pathologi 
usually sustain the strain of elevated pressure for longer periods than those 
without such a background This is difficult to explain unless it be that 
certain constitutional resistances enter into their tissue make-up as pro- 
vision against this inherited liability, and so insure their survival, or per- 
haps it may be because these individuals develop high pressure earlier in 
life and more gradually than do others Another observation common to 
all experience is that high blood pressure developed in association with or 
in consequence of certain other disorders may be viewed more tolerantly 
than when it emerges as a single symptom For example when it exists 
in common with diabetes, hyperthyroidism, chronic anemia, uterine fibroids, 
prostatism, etc , it rarely is as malignant m its effects, and moreover tends 
to share m the beneficial influence of therapeutic control of its associate 
In passing it should be noted that exactly the opposite is true when hyper- 
tension results from nephritis Another well-tolerated form of hyperten- 
sion is the elevated systolic pressure resulting as a compensatory response 
in aortic atherosclerosis This is compatible with long life and reasonable 
efficiency I get the impression from a review of my experience that what 
has been called the neurogenic variety of hypertension has a milder prog- 
nosis although usually a more stormy symptomatic course than is true of 
other forms The blood pressure in such instances is particularly unstable, 
being subject to wide fluctuations, so that there is more easement to the 
cardiac and vascular strain than is available in other cases These are the 

* Presented at the Detroit meeting of the American College of Physicians, March 6, 
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patients who derive the greatest benefit from appropriate personal hygiene 
and especially from bed-rest and hospitalization Other things being equal 
it is a fact that marked decline in average pressures induced by rest either 
alone or combined with simple sedative medication foretells a better prog- 
nosis To complete these brief notes on prognosis in arterial hypertension 
I should revert to the well known fact that the outlook is m all ways more 
favorable among women than men They live longer and a higher percent- 
age of them die of causes not connected with their hypertension This 
strange fact is not because women do not have pressures as high as those of 
men Its significance may he in some resistance-provision m the female 
circulatory structures inherent in their biology as a survival factor or m the 
less strenuous life of the average woman as compared with the average man 
Moreover another factor may enter in and that is the influence of the meno- 
pause which slows down many women and may thereby prove a buffer 
mechanism 

This brief reference to certain considerations having bearing on the 
prognostics of hypertension yields the impression that incidental factors and 
influences that tend to moderate the persistency and severity of the strain 
prolong the ability of the heart and vessels to carry the load and that the 
heart is preponderantly the determinant of the prognosis The mechanico- 
pathology of the heart and how it comes about is therefore the great concern 
and interest m the clinical study of blood pressure 

I need not labor the point that patients coming under observation for the 
first time with very high pressures and evidences of strain in the cardio- 
vascular apparatus may survive for years even in the face of conditions that 
appear absolutely to preclude such a prospect This fact stands as a tribute 
to the extraordinary capacity of the heart to tolerate profound maladjust- 
ments in the dynamics of the circulation About the only thing, generally 
speaking, that appears to interfere with this compromise is the presence of 
coronary artery disease, especially coronary occlusion with infarction of the 
myocardium, but m exceptional cases even this development may not prove 
an intolerable handicap 

1 he work of the heart depends not only on the peripheral resistance but 
also upon the amount of blood its chambers discharge Cardiac output has 
been the subject of study by several investigators but for various reasons 
no uniformity of opinion as to the reliability of the results secured has been 
reached For what they are worth the significance of data accumulated in 
arterial hypertension appears to prove that basal cardiac output remains 
unaltered so long as congestive heart failure has not supervened The 
ndings, imperfect as they may be, yield the general impression that the high 
pressures of chronic hypertension are neither established nor maintained by 
3U increase in the volume of blood discharged by the ventricle These find- 
mgs rather support the conclusion that the exaggerated pressures and con- 
sequent increase m heart work are due to increased peripheral resistance re- 
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suiting from precapillary constriction winch is the characteristic feature of 
hypei tension 

Inasmuch as the work done by the heart pump is almost entirely spent in 
overcoming resistance, the fall of pressure from aorta to peiiphery being 
extreme, it follows inevitably that the capacity of the ventricle to maintain 
efficiency in the face of permanent and steadily increasing resistance must 
in time become exhausted That this event is so long postponed may be 
because coronary blood flow is chiefly dependent on aortic pressure, any 
inciease of which results m fieei flushing of the myocardium This is a 
matter of pressure rather than of cardiac output or heart rate which influ- 
ence the coronal y circulation far less An added beneficial effect on myo- 
caidial nutrition may result from the fuller clearance of the vascular 
stream bed resulting from the slow heart rate and prolonged diastole present 
during much of the clinical course As an offset to this advantage stands 
the undoubted fact that the coronary arteries are in some manner detrimen- 
tally affected by continuous increase in blood piessuies so that coronary ob- 
struction develops moie frequently in these subjects than in any others 

The ultimate effect upon the coronary r^essels even without the dramatic 
event of occlusion is to produce in the majority of cases varying degrees of 
nail owing of their caliber fiom scleiosis, often with secondary fibrotic 
alterations in the muscle fibeis thioughout a considerable area of the heart 
wall That these scarrings are not more frequently detected is perhaps be- 
cause the gross-pathologist is apt to confine his inspection of the myo- 
cardium to a search for infarctions and overlooks less obvious defects 
1 his point has been emphasized by some pathologists, notably by Klotz 
The matter is impoitant because we are giadually swinging around to the 
position that it is not work exhaustion per se that causes the hypertensive 
heart to fail but interference with the chemical exchanges in the myocardium 
through progressive restriction of the coronary blood supply Lowering 
of the systemic blood pressure cannot necessarily be taken as eiidence for 
or against the existence of widespread coionary disease There exists no 
constant ratio as between height of blood pressure and myocardial dysfunc- 
tion It IS not exceptional to see blood pressure maintained at or near its 
usual level after coronary occlusion, and many patients retain heightened 
pressures despite extreme degrees of myocardial failure even up to death 
itself It was emphasized j^ears ago by Norris that the last ounce of reserve 
power of the heart may be put forth m maintaining blood pressure levels 
and the heart muscle be actually at the point of final failure notwithstanding 
a pressure well above normal It is a mistake then to expect necessarily a 
fall in blood pressure with cardiac failure no matter how induced This 
may be because pressures are much more easily influenced by changes m the 
caliber of the peripheral arterioles than bj'- alterations m cardiac output, and 
peripheral constriction may be at such a high point that even a small output 
may suffice to maintain pressures at an abnormal level 
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In oiu zeal to interpiet the importance of the heart and the larger vessels 
of the distributing sy stem it should not be forgotten that these more obvious 
phenomena are but means to the end that an adequate capillaiy flow be con- 
stantly maintained This is a point much neglected and yet the picture is 
not complete if we do not take into account w^hat goes on m the vascular 
channel distal to the heart and aorta It is ivell to lemmd ourselves that the 
dynamics of the circulation are not entirely a function of the heart pump 
The initial propulsion of the blood appears to be its sole and only function , 
in short, as Hanmgton Samsbury puts it, the heait is a “ powder chambei ” 
After the cardiac systole is completed diffusion of the blood throughout 
the circulatory tree becomes the business of the aiteries Inasmuch as 
systole IS shorter m time than diastole it might appear that the arteiies 
absorb a larger share of the w'ork of circulatory movement than does the 
heart If there be truth m this assumption then wdiat goes on m the aiteries 
in hypertension becomes of great importance to the fate of these patients 
First of all it is well known that the aorta is essentially an elastic tube cun- 
ningly devised to receive the oncoming blood from the heart wath, as it w'^ere, 
“ open arms ” After distention follows recoil, allowing the “ run oft ” into 
the smaller vessels to continue during diastole These lesser vessels possess 
little elasticity and though heavily endoAved with muscular equipment the} 
have little propulsive power They are but smooth channels allowing flow 
without friction or loss of head until the precapillary bed is reached wdiere 
the stream slows dowm and piessure sharply declines Theie is compaia- 
tively small reservoir capacity m the arteries Such as there is depends on 
their elastic stretch and this, except m the aorta, is not considerable Then 
maximum extensibility lies slightly above the usual systolic pressure in 
health Above that limit the cubic enlargement of the arteries is less and 
less as pressure rises and the heart responds to its increasing labors It is a 
mistake to assume that the compensatory hypermyotrophy that thickens and 
strengthens the heart wall does not affect the arteries in like manner This 
IS shown m cross sections of these vessels and to the palpating finger they 
seem rigid and taut This compensatoiy reenforcement by the arteries 
offers a valuable element of collaboration to the heart in carrying on its task 
m the face of increasing resistance How important this ancillary action 
may be is revealed in due time The unfortunate predicament of the arteries 
m this circumstance is to be caught between the upper and nether millstones 
the strongly acting hypertrophied heart on the one hand and the con- 
stricted precapillary bed on the other During the sthenic or fully com- 
pensated stage of hypertension the arteries are obserA'^ed to be taut or rigid 
ut they are not toituous Under the excitant effect of persistent internal 
merpressure molecular degeneratwe changes m the vessel Avails result and 
progress until Avhat Norris has designated a “ break in Amscular compensa- 
hon ” supervenes This is revealed by a rather rapidly developed tortuosity 
relaxation of accessible arteries We may palpate it best in the 
rachial and femoral artei les and see it strikingly m the retinal field 1 he 
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effect of this relaxation of general arterial tone upon the heart proves un- 
fortunate because thereby is shifted upon that aheady overworked organ 
an added burden For years I have watchfully observed this sequence of 
arterial events and find reason to regard it as extremely significant The 
advent of arterial dilatation often proves to be a forerunner to the de- 
velopment of weakness and failure of the ventricle with the phenomenon of 
congestive heart failure 

Another arterial phenomenon that will profitably repay study in hyper- 
tension IS the pulse rate During the greater part of the clinical course the 
pulse rate is not increased, indeed it is often slower than normal In ex- 
pel imental work it has been found that when the heart rate is slowed not 
only IS the blood given a longer time m which to pass the peripheral narrows 
but the longer diastole allows a more complete filling of the ventricle during 
its relaxation, thus offsetting the effect of slow rate on cardiac output 
Another consideration that may render the slow heart rate of decided benefit 
IS the theoretical deduction based on the known laws of oxygen diffusion 
that the enlarged heart with its thickened muscle should require a longer time 
between beats to recover than does the normal sized organ Since there is 
no acceleration of rate in most instances of hypertension and little evidence 
exists of increased stroke volume, an increased minute flow might be as- 
sumed Many workers employing various methods have studied this phase 
and failed to demonstrate any increase m minute volume flow — indeed it 
may even be below normal limits Leaving aside physiologic explanations, 
which as yet appear to be m a confused state, the clinical fact stands out 
clearly that a slow pulse rate in hypertension is the best assurance we have of 
adequate reserve on the part of the heart pump With increase in heart 
rate, which m time becomes inevitable, abbreviation of diastole diminishes 
the inflow quantity of blood thus reducing the amount of blood ejected dur- 
ing systole Not only does the general circulation decline in proportion to 
this handicap but, still more important to the patient, the coronary circulation 
IS detrimentally affected by decline in aortic outflow The thickened muscle 
fiber of the heart is a decided asset in overcoming arterial resistance but at 
the same time it suffers from a chemical disadvantage — any decline in 
coronary flow laying it open to the accumulation of oxygen lack which the 
myocardium is much less tolerant of than is skeletal muscle In this manner 
there comes about with the advent of rapid heart rate a vicious circle tending 
eventually to produce congestive failure with its tram of disadvantages 

Some controversy has existed as to whether the systolic or the diastolic 
pressure constitutes the breaking strain upon the ventricle Determination 
of the time course of the pressure curve in the ventricle shows that no blood 
is expelled until the maximum tension is developed During the expulsion 
of blood into the aorta the pressure m the ventricle remains nearly constant, 
the curve showing a flat top This would go to show that the greater part 
of the work done by the heart muscle is expended in raising the pressure of 
the blood to the diastolic level and would give that factor the greater im- 
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portance This seems to be in keeping with clinical expeiience, foi we 
know that a continuous!} high diastolic pressuie is not well tolerated al- 
though per contra a veiy high s}stohc pressure may be carried for }eais 
without evidence of cardiac exhaustion proMded the diastolic pressure re- 
main low This gives the pulse pressuie significance merely as a rough 
index of the mass movement of the blood without any fixed prognostic im- 
portance During the stage of adequate compensation the circulation to all 
appearances is carried on normally In the mam the elevated systolic pres- 
sure may be consideied as evidence of relatively noimal heart power and 
normal blood flow Yet we must not assume that volume flow runs pio- 
portional to blood pressure, for the factoi of peripheral resistance must be 
taken into account Neither is it, as already pointed out, coriect to mfei 
that an abnormally high blood pressure constitutes an indication of adequate 
cardiac power Even with the signs of congestive failure present through- 
out the body blood pressure may still remain considerably above normal 
Indeed it may be said that there are no definite lules whereby we are alto- 
gether safe in judging the import of either a rise or fall of blood pressuie 
In patients seriously embai rassed a rise of pressure may denote restoration 
of compensation and general improvement, whereas with certain others it 
may prove unfavorable, implying the advent of uremia On the other hand 
a fall m pressure levels may prove a favorable indication, signifying lessened 
toxemia and diminished peripheral constriction Heightened pressure is 
consequent!) not necessarily an index of good cardiac response nor is a 
lowering pressure portentious of approaching cardiac exhaustion The 
claim that arterial hypertension is a conservative mechanism rendered neces- 
sary to maintain an effective working of the organs, especially of the kidneys, 
does not receive striking confirmation from clinical observation, for man) 
patients appear to profit gieatly and suffer no decline in renal elimination 
when a high blood pressuie is lowered by effective treatment To place 
implicit trust in instrumental readings as an index of progress or for prog- 
nosis in any given case is to invite error The patient’s general condition 
and evidence of well-being, his range of efficiency, the presence or absence of 
well attested signs of circulatory embarrassment constitute better grounds 
on which to form a judgment than information procurable from blood pres- 
sure figures alone with theoretical deductions therefrom 



DEXTROCARDIA IN CHILDREN'' 

By Henry A Reisman, M D , F A C P , Jamaica, N Y 

The term dextrocai dia should be employed to designate all instances in 
which the heart is found in the light side of the thorax If thus employed, 
the term loses its connotation as a mere anatomical curiosity , and the study 
of the etiological tjpes of dextrocardia assumes its rightful importance 

The present discussion of dextrocardia in children is illustrated by re- 
ports of eight cases During the course of a study of tuberculosis m school 
children, m which the author has participated, roentgenograms of the chests 
of 11,253 children have been made In this series three cases of dextro- 
cai dia have been found, each illustrating a different etiological factoi An- 
other case m which dextrocardia was caused by a marked scoliosis has not 
been included in this report Five more cases which have been encoun- 
tered by the author among children are briefly summarized 

Case Reports 

Case 1 A Z, male aged 8 (of the tuberculosis research group), referred for 
physical examination because dextrocardia was found in the roentgenogram There 
were no complaints He is the only child, and the family history is negative Birth 
was normal with no cyanosis He sat alone and had his first tooth at six months, 
walked and talked at 14 months He has had measles and scarlet fever Mantoux 
negative 

Physical examination corroborated the roentgenographic findings The 
cardiac dullness and impulses were on the right side, and the liver dullness 
on the left There was no evidence of any pathologic cause for the dex- 
trocardia on either roentgenographic or physical examination Electro- 
cardiogram showed mirror image inversion of normal Lead I (figures 1 
and 2) 

Diagnosis Congenital dextrocardia with situs inversus 

Comment The occurrence of cardiac misplacement in conjunction with 
transposition of viscera has long been known The first reported observa- 
tion IS credited to Petrus Servius " in Rome m 1643 It was also reported 
in Pans m 1650 " in the man who was executed for the murder of the Duke 
of Beaufort, as related by Guy Patin, and later reported in London in 1674 
Its incidence has been variously estimated It is said to be approximately 
1 in 10,000 The difficulty in determining the incidence accurately is ob- 
vious However, one case in over 11,000 is here reported Moffet and 
Neuhoff ® reviewed the literature from the year 1649 to 1915 and were able 
to find only 126 reported cases of true congenital dextrocardia 

A second case of congenital dextrocardia with situs inversus was found 

■*' Recen ed for publication August 10, 1935 
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1 Case 1 A Z , male, aged 8 years Congenital dextrocardia with situs inversus 



2 Case 1 A Z, male, aged 8 jears Mirror image in\ersion of normal Lea 
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in a child referred to oui chest clinic (Pediatric Department, New York 
Post Graduate Medical School and Hospital) 

Case 2 PM, female, aged 2^/2 years The chief complaint was of a chronic 
cough since birth and of frequent colds 

Physical Findings 1 Dextrocardia, heart sounds normal, no symptoms referable 
to the heart 2 Numerous coarse and fine rales on inspiration on both sides pos- 
teriorly with some expiratory coarse rales 3 Throat congested, marked post-nasal 
drip, tonsils enlarged and infected 

Lahoi atoi y Findings Roentgen-ray Chest 1 Dextrocardia with visceral trans- 
position 2 Central pneumonic infiltration Sinuses Pansinusitis Mantoux 
Negative Electrocardiogram Mirror image inversion of normal Lead I 

Diagnosis 1 Chronic bronchitis 2 Central pneumonitis 3 Pansinusitis 
4 Congenital mirror picture dextrocardia with situs inversus 

Comment As early as 1749 dextrocaidia was divided into congenital 
and acquired groups Nagel * divided the congenital dextrocardias into 
two mam groups 1 True mirror picture congenital dextrocardia, 2 con- 
genital dextrocardia due to arrest of development 

The exact nature of the pathogenesis of these gioups is still not clearly 
understood 

In true mnioi picture dextrocaidia the heart is reversed oi tiansposed 
upon Itself, coming to he on the right side with the relationship of the va- 
iious structures of the heart to each other remaining both j^hysiologically 
and anatomically unchanged The apex points to the right The apex 
beat is palpated near the right mammary line and is foimed by what is nor- 
mally the left ventricle, presenting a true mirror picture of the heai t This 
type of dextiocardia is usually associated with transposition of the other 
organs or viscera Congenital mirror pictuie dextrocardia without trans- 
position of the other viscera (isolated dextrocardia) does occur, but it is 
exceedingly rare, m which event it is to be differentiated from dextiocardia 
due to arrest of development It is possible to have all kinds of combina- 
tions of transposition of the viscera Abeinethy “ in 1793 reported the case 
of a female infant, 10 months of age, in which the heart was on the light 
side, the liver in the midline with the rest of the organs in their normal 
positions Royer and Wilson ® report the case of a boy, aged six years, 
found to have complete transposition of all viscera except the heait which 
was m its normal position Even the lungs were included in the trans- 
position The three-lobed lung was on the left side and the two-lobed on the 
right 

In congenital dextrocaidia due to arrest of development the heart is 
said to retain the position occupied by it during the eai ly stages of embryonic 
life, because of an arrest of development There is no transposition of 
other \ iscera The apex points doAvnward and is formed by the right ven- 
tricle As a result of this arrest of development there is not only a dextro- 
cardia but also grave and complex anomalies of the heart associated with it, 
such as transposition of the aorta and pulmonary artery and complete 
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defect of the caidiac septa, as in Wenner’s ' case Theie may be many pos- 
sible combinations of defects, from the slightest to the gra\est, either of 
the large ^essels themsehes, of the communication between the large vessels 
and the heart, or of the heart itself In this type there is usually maiked 
cyanosis, and the prognosis is grave In uncomplicated mu roi pictui e dex- 
trocardia the sounds aie normal, there is no cyanosis or anatomical intei- 
ference with the heart function, and the electrocai diogram will show the 
characteristic findings a mirror image inversion of normal Lead I On the 
other hand in dextrocardia due to arrest of de\ elopment there is only a right 
sided preponderance 

Case 3 W F , male, aged 10 years 

Past History Normal delivery, cyanosis since birth, feeding vas difficult 
Mother says that as an infant he turned very blue whenever he cried or ate Had 
seven attacks of purulent otitis media in the first j'ear of life and w'as considered 
“ delicate ” Mother was told at three months of age that child had a dextrocardia, 
and at five years of age was told that he had a murmur in addition to the dextro- 
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cardia Had bronchopneumonia at seven years of age, which was associated witli 
marked cyanosis Measles at eight years, no complications In February 1935 had 
left lower lobar pneumonia Temperature seldom reached 101° by rectum, and pulse 
was between 50 and 60 There was marked cyanosis, and resolution was delayed 
A month later he had a second attack of pneumonia 

Physical pAamimtion Underdeveloped, pale youngster Cyanosis of lips and 
fingertips, no clubbing Heart impulse felt 11 cm to the right of the midline 
There was a harsh systolic murmur heard at the base and o\'er the precardium There 
was no thrill Lungs were clear Liver and spleen not palpable 

Fluoi oscopic Evamination A P View Heart seen to the right of the midline 
with general cardiac enlargement First Oblique (right shoulder to screen) showed 
enlargement of left ventricle Second Oblique (left shoulder to screen) showed the 
retro-cardiac space clear 

Roentgen -1 ay (figuie 3) levealed 1 Dextrocardia with situs inversus 2 En- 
larged and ovoid type of heart 3 Accentuated pulmonary markings 

Elect) ocardtogi am 1 Normal sinus rhythm 2 Normal A V conduction time 
with occasional sino-auricular block 3 Right axis deviation of the Q R S 4 Q R S 
low voltage and notched 5 Mirror image inversion of normal Lead I 6 P-wave 
inverted in all three leads 7 Abnormal T-wave in Lead I Conclusion In addition 
to a mirror picture dextrocardia these abnormalities indicate myocardial disease with 
probably some disturbance of conduction through the bundle of His, as indicated by 
number 4 

Diagnosis 1 Congenital dextrocardia with situs inversus 2 Congenital heart 
disease, probably some septal defect with cardiac enlargement 3 Myocardial disease 
m region of the bundle of His 

Comment The roentgen-ray and the electrocardiogram undoubtedly 
prove that the dextrocardia is of the true mirror picture type If this case 
were seen m the first month of life it would be apt to be confused with dex- 
trocardia due to an arrest of development because of the marked cyanosis 
The roentgen-ray alone would be sufficient to aid in differentiation in that 
It would reveal the situs inversus which is always associated with true mirror 
picture dextrocardia The congenital heart lesion (septal defect) which is 
superimposed upon a true congenital dextrocardia easily accounts for the 
cyanosis The patient also has myocardial degeneration probably involving 
the bundle of His, as shown by the electrocardiogram, which may account 
for the very slow pulse during his attack of pneumonia Moffet and 
Neuhoff ® report a tiue congenital dextrocardia with situs inversus also asso- 
ciated with a patent inter-ventricular septum with cyanosis 

The classification of congenital dextrocardia is not sufficiently inclusive 
from a practical standpoint This is exemplified in the following two cases 
which are undoubtedly congenital but have all the characteristics of the 
acquired type 

Case 4 M R male, aged 6 years (of the tuberculosis research group), was 
referred for physical examination because the heart was found on the right side 
There were no complaints, except for an occasional cough The appetite was good 
The delivery was by Caesarian section, and the birth weight was eight pounds 
Development was normal both physiologically and physically He had measles, 
scarlet fever and whooping cough There 'i\ere no subjective symptoms referable 
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to the dextrocardia or to the condition causing it Roentgen-raj (figure 4) revealed a 
definite diaphragmatic eventration with a dextrocardia 

Physical Examination The apex impulse was in the right mammary line with 
the cardiac dullness on the right side There was no evidence of transposition of 
other viscera Normal liver dullness was elicited on the right side There was 
definite increase in resonance with diminished respiratory sounds at the left base 
Both child and parents were uncooperative They disappeared when a fluoroscopy 
with barium was prepared and repeatedly broke appointments for both a fluoroscopic 
and electrocardiographic examination Mantoux test was positive 
Diagnosis Dextrocardia secondar> to eventration of diaphragm 

Comment Baynes-Jones ® tabulated 45 cases of eventration of the dia- 
phragm from the literature The great majority occurred in males Three 



Fig 4 Case 4 R , male, aged 6 years Dextrocardia secondary to e\ entration of the 

diaphragm 
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weie nght-sided lesions, while 42 weie on the left side He states “In 
eventration the diaphragm is greatly thinned as well as distended, and there 
IS no solution of its continuity In this essential respect the condition is 
different from hernia of the diaphiagm which, whether tiue or false depend- 
ing upon the piesence oi absence of the hernial sac, consists of a localized 
opening m the sheet of the diaphragm through which the abdominal viscera 
pass into the thoracic cavity ” 

Blackford and Booth ® in 1932 reported a case of dextiocardia secondary 
to eventration of the diaphragm identical to the one here reported The 
electiocardiogiam was normal Landis’^® says concerning eventration 
“ That eventiation is a congenital abnormality is appaient As the con- 
dition IS congenital both the thoracic and abdominal viscera accommodate 
themselves to the defect, and as a result there aie no symptoms ” That the 
condition is not always congenital, however, is evidenced by Hedblom’s 
case of dextrocardia secondary to eventration of the diaphragm piesumably 
due to neuritis of the phrenic nerve with evidence of neuiitis elsewhere in 
the extremities Both the diaphragm and the heart eventually resumed their 
normal position Landis further states “ The condition may be suspected 
on physical examination, but in most instances it is discovered as a result 
of the roentgen-ray examination or at the autopsy table ” Of physical 
signs he says “ In left-sided cases the most striking sign is the abnormally 
large area of tympany both anteriorly and posteriorly Owing to the large 
area of tympany the condition most likely to simulate eventration is pneumo- 
thorax or congenital heinia Among the moie unusual conditions are large 
basal cavity and subphremc abscess producing gas As ev^entration never 
gives use to any disturbance and is usually an accidental discovery it lequires 
no treatment ” Although eventration is considered a harmless condition it 
may, however, have very serious consequences Blackford and Booth ® 
quote a case that ended fatally A young woman had been healthy until 
several months’ pregnant In the examination because of the abdominal 
symptoms which developed at that time it was found that she had an even- 
tration on the left side with the heart displaced to the light She would not 
consent to an abortion, and during labor which was piemature a complete 
rupture of the diaphragm and death occuried It is conceiv'^able, therefore, 
that any condition, such as whooping cough, which could pi oduce a marked 
inciease m mtra-abdominal pressure might cause a rupture of the weakened 
diaphragm Similarly it is possible that ev'-entration may also be acquired 
from a congenitally weak diaphragm 

Case 5 L D , colored female, aged 1% years, admitted 9/10/34 on Pediatric 
Service Jamaica Hospital Died 9/11/34 

Past History Patient well until day before admission when she refused nourish- 
ment and vomited the little she took No bowel movement in the last 36 hours Tvo 
enemas given daily before admission first yielded some fecal material, second returned 
clear Has vomited all food taken day of admission There was no fever She 
lecened nothing but water in the 24 hours prior to admission Later additional his- 
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tory revealed that onh liquid food was given the child since birth, and that just prior 
to the onset the child uas gnen ham and eggs 

Physical examination levealed 1 Acetone odor to breath 2 Malnutrition 
3 Heart sounds and impulses on the right side 4 Some diminution of breath sounds 
on the left side with dullness on percussion in the lower part oi the chest 5 Marked 
distention with dullness on percussion over upper left quadrant Remainder of ab- 
domen not distended A nasal tube was passed and 17 ounces of clear fluid were 
obtained following which distention disappeared 6 Albuminuria 7 Leukocytosis 
of 15,600 with 74 per cent polynuclear cells 



Fig 5 Case 5 L D , female, colored, aged 1% years Dextrocardia secondar\ to 

congenital diaphragmatic hernia 


Rocntgcnogiani (flat plate of abdomen and chest) (figure 5) 1 Dextrocardia 

2 Hernia of left diaphragm 

diagnosis Congenital diaphragmatic hernia with secondary dextrocardia 
The general condition of the child became rapidly worse It was decided to 
operate without delay At operation the stomach was found to be rotated about one 
inch proximal to the pylorus The stomach was greatly distended and displaced 
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upward into the left thoracic cavity together witli the transverse colon, spleen and 
coils of small intestine The diaphragm was totally absent on left side, there being 
only reflections of peritoneum about one-half inch wide on either side with some mus- 
cular fibers around central dome The child died several hours after the opeiation 

Autopsy coDobojated the operative findings 1 Massive collapse of left lung 
2 Displacement of heart to the right 3 Fatty degeneration of liver 4 Herniation 
of left diaphragm 5 Repair of left diaphragmatic leaf 

This IS undoubtedly a congenital hernia (false) because of the almost complete 
absence of the diaphragm, the absence of a history of violent injury, and evidence 
that the collapse of the lung had existed for a long period 

Comment Diaphragmatic hernias are classified either as congenital or 
acquired, and are further classified as true or false depending upon the 
presence or absence of a sac The congenital hernia is due to incomplete 
development of the diaphragm The acquired heima develops after birth 
m a congenitally weak area similar to the development of a hernia elsewhere 
and obviously has a sac except those of traumatic origin due to violent in- 
jury, gunshot and stab wounds 

The signs of hernia are varied and inconstant The first symptom may 
be manifest soon after birth and be either respiratory or gastrointestinal, 
or It may develop in later life, as m this child, with symptoms of obstruction 
which were produced by torsion of the stomach above the pyloi us One must 
appreciate the various possible signs that could be produced by the stomach 
filled with air or fluid, the large and small intestines and possibly the spleen, 
all or part of which may be m the chest cavity, most commonly on the left 
side The symptoms may include any combination of the following cough, 
dyspnea, cyanosis, decreased respiratory movement on the affected side, 
bulging of the chest, absence of respiratory murmur and signs of either fluid 
or pneumothorax The abdominal signs may be vomiting, nausea, un- 
usually flattened abdomen and signs of obstruction A dextrocardia should 
always stimulate a search for diaphragmatic hernias since these are fre- 
quently the cause of displacement of the heart to the right side Following 
successful repaii of the hernia the heart returns to its normal position 

The most important and difficult differentiation to make is that between 
diaphragmatic hernia and eventration According to Giffin the term 
eventration was first used by Petit in 1790 and applied to the condition of 
chronic idiopathic unilateral elevation of the diaphragm He considers 
it a most unsatisfactory term Eventration is defined as “ protrusion of 
the bowels through an opening m the abdominal wall ” Hernia is defined 
as “ the protrusion of an organ or part of an organ or other structure 
through the wall of a cavity normally containing it ” Giffin feels that the 
terms might easily be interchanged and perhaps rightly so Since all true 
hernias must have a sac and since most congenital diaphragmatic hernias and 
those acquired of traumatic origin have no sac, it would not only be more 
descriptive but also anatomically correct were the terms to be reversed 

There has been a marked increase in the cases diagnosed and reported in 
recent years This is due chiefly to the advance m roentgenologic diagnosis 
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The diagnosis rests chiefly and Anally on roentgenologic examination Some 
hernias are spontaneously reduced m the upright position Hence, if there 
IS any doubt as to the diagnosis it is advisable to make the roentgenologic 
examination m either the horizontal or Trendelenburg position Once the 
diagnosis is made, surgical intervention should follow, because the mortal- 
ity IS much higher m complicated cases such as the one above reported 
The operative mortality has been greatly reduced in recent years Hed- 
blom “ states that among 57 cases reported during the last three years the 
immediate result was good m 72 per cent There were eight deaths, a mor- 
tality of 14 per cent 

This type of dextrocardia is not generally included m the classification 
of congenital dextrocardias Dextrocardia secondary to congenital dia- 
phragmatic eventration or hernia is obviously congenital, but it is caused by 
pathologic conditions similar or identical in principle to the dextrocardias 
of acquired origin Since the term congenital merely means to be born 
with, I think it IS preferable that this type of case be classified as “ congeni- 
tal dextrocardia with acquired characteristics ” Paradoxical as it may 
appear I feel that it is quite descriptive Jones gives a similar classifica- 
tion for this group By dextrocardia of acquired origin is meant a heart 
which has been displaced to the right from the normal left-sided position 
which It had occupied, by some pathological process 

The following cases illustrate the acquired type 

Case d MM, colored female, aged 10 years (of the tuberculosis research 
group), was referred for physical examination because of marked disease in the right 
lung and a dextrocardia On inquiring whether there were any complaints we were 
told “just pain in the chest” and “hoarseness” 

Faimly History Father and mother in good health Five children, none dead, 
no history of tuberculosis in the family 

Past History Normal birth, no asphyxia or cyanosis, normal development, first 
tooth at five months, walked at nine months and talked at one year Had measles 
and whooping cough The mother stated that the child had no respiratory trouble 

Physical Examination Malnourished in appearance, enlarged cervical lymph 
nodes, foul breath, tonsils large, cryptic, almost meet in the midline Chest is nar- 
row, asymmetrical, right chest is smaller and retracted, marked Harrison’s groove, 
impairment of resonance over whole right chest with fine and large moist rales scat- 
tered throughout, particularly the upper half The breath sounds increased on the 
right side There was a hyperresonant note on the left side The apex beat was 
on the right side near the nipple line in the fourtli interspace about 5 cm from the 
mid-sternal line Four tuberculin tests (Mantoux) vith increasing strengths were 
negative (the strongest dilution being 1-10) 

Elccti ocardiogi am 1 Normal sinus rhythm 2 Normal A V conduction time 
3 Neither right nor left axis deviation 

Fluoroscopic examination corroborated tlie roentgen ographic (figure 6) findings 
of dextrocardia and marked right-sided pulmonary disease There was retraction of 
the right chest with diminished respirator 3 movements Bands of pleuro-pencardial 
adhesions w'ere distinctlj Msible which were undoubtedl> binding the heart to tiie 
right side 

Diagnosis Non -tuberculous fibrosis of the right lung with pleuro-pencardial 
adhesions causing dextrocardia 
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Fig 6 Case 6 MM, female, colored, aged 10 years (May 1, 1933 ) Dextro- 
cardia secondary to pulmonary infiltration and pleuro-pericardial adhesions with emphysema 
of the left side 

It was difficult at the time definitely to rule out a pneumothorax The 
absence of the retracted visceral pleural line that is seen in pneumothorax, 
the findings on fluoroscopy, particularly the pleuro-pericardial adhesions, 
the persistence of the dextrocardia to date since first noted in May 1933 
(patient was reexamined m April 1934, and dextrocardia was still present 
but with somewhat diminished pulmonary infiltration on the right side) and 
the subsequent course leave little doubt as to the diagnosis On Novem- 
ber 19, 1934, she was admitted to the children’s ward in Jamaica Hospital 
with an extensive bronchopneumonia on the left side and dextrocardia 
After the bronchopneumonia had subsided the dextrocardia still persisted 
At this time the child was again fluoroscoped, and the pleuro-pericardial ad- 
hesions were visible on the right side 

The following case of dextrocardia in an adult was similar to but much 
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more advanced than the case just reported, and the report of autopsy is 
available 

Case 7 LG, male, aged 42 >ears Admitted Dec 9, 1932, died Dec 28, 1932 
Chief complaint Dyspnea and orthopnea 

Pj esent Illness Hacking cough, productive, started two \\ eeks ago Had similar 
attack two and one-half years ago During recent attack feet were swollen The 
swelling decreased when he stayed in hed 

Past Htstoiy About 12 years ago patient first noticed that he became short of 
breath and about that time developed a cough, at first dry but later productive 

Physical Examination On admission temperature 99 8° F, pulse 96, and res- 
pirations 30 The patient is a well nourished adult male, perspiring and coughing 
persistently, forcefully and products elj' 

Chest Impairment of resonance on right side with increased vocal and tactile 
fremitus along entire right side anteriorly and posteriorly There are numerous 
crackling rales at the right base Heart Maximum impulse felt in the third right 
interspace 8 cm from niid-sternal line First sound moderately loud and short Faint 
systolic blow and short presystolic murmur 

Rocntgen-iay diagnosis 1 Dextrocardia 2 Chronic infiltrative process in the 
right lung with retraction of chest wall and displacement of the trachea 3 Small 
exudate in right chest 4 Chronic bronchitis and bronchiectasis of left lung 

Electrocai diogi am Normal rhythm No mirroi inversion image in Lead I Left 
axis deviation of the Q R S T, and T, are diphasic There are premature ven- 
tricular beats in Leads II and III 

Clinical conclusion Ventricular myocardial disease 

Patient became progressively worse with a rising temperature and died Dec 28, 
1932 

Siimmaiy of autopsy findings 1 Non-tuberculous fibrosis of right lung, incident 
to old interstitial pneumonia with pleuro-pencardial adhesions, compensatory en- 
largement of left lung with minimal apical fibrosis, diftuse suppurative bronchitis 
and bronchopneumonia 2 Dextrocardia vvuth cardiac hypertrophy and dilatation 
3 Cirrhosis of spleen and kidneys 4 Chronic passn^e congestion of spleen and 
kidneys 5 Supernumerary nipple 

Cause of death Bronchopneumonia 

Diagnosis Dextrocardia secondary to non-tuberculous fibrosis of the right lung 
and pleuro-pencardial adhesions 

Comment I have added this adult case, not only because of its autopsy 
findings, but also by way of complement to the preceding case of M M , 
aged 10 years, also with dextrocardia, pleuro-pencardial adhesions and pul- 
inonaiy infiltration It pictures to us the probable outcome of the child 
in the not too distant future In both cases there was considerable com- 
pensator}' emphysema of the left lung It is difficult to say how much of 
the cardiac displacement is due to the emphysema It is easily conceivable 
that it does exert some force If that is so, then there are two distinct 
forces exerted in the same direction in displacing the heart to produce the 
abov'e tj'pe of dextrocardia, fibrosis of the lung with fibrous bands causing 
ti action, or a pulling force on the heart, and an emphvsema pushing the 
Heart to the right 

* This case was on the semce of Dr Carl Boettiger, at the Marj Imrmculate Hos 
P'tal, Jamaica, to vihom I am indebted for permission to report it 
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Case 8 GW, male, aged 21 months 
Past Hist 01 y Irrelevant 

Present Illness 111 for about one v^eek prior to admission to hospital January 22, 
1935, at which time he was extremely ill, cyanotic, dyspneic Temperature 100° Eti- 
dence of consolidation of the left lower lobe Five days after admission showed evi- 
dence of fluid in the left chest Fluid increased very rapidly with evidence of cardiac 
displacement to the right Paracentesis performed and pus was removed from the 
left chest Roentgen-ray revealed evidence of a great deal of fluid in the left chest 
with considerable displacement of the heart and trachea to the right Child was 
operated upon immediately for empyema, made a good recovery, and heart returned 
to Its normal position 

Diagnosis Dextrocardia secondary to empyema on the left side 

Comment The causes of acquired dextrocardia are many Any condi- 
tion which can cause displacement of the heart to the right side can produce 
a dextrocardia In its normal position approximately two-thirds of the 
heart lies to the left Obviously there may be various degrees of dextro- 
cardia from partial to complete Among the numerous conditions reported 
causing dextrocardia aie On the right side — tubeiculous fibrosis, non-tuber- 
culous fibrosis, pleuro-pericardial adhesions, atelectasis and carcinoma (In 
16 cases of acquired dextrocardia reported by Hedblom three were due 
to carcinoma of the light lung ) On the left side — diaphragmatic hernia 
and eventration, tumor or cysts of the lung, fluid in left chest and pneumo- 
thorax Miscellaneous causes include scoliosis, megalocolon and mediasti- 
nal emphysema The symptoms naturally are dependent upon the under- 
lying cause 

Summary 

Eight cases of dextrocardia are reported, three of which were discov- 
ered in a series of 11,253 roentgen-rays of children’s chests These eight 
cases were as follows 

1 A true mirror picture dextrocardia with situs inversus 

2 Dextrocardia secondary to congenital eventration of the diaphragm 

3 Acquired dextrocardia secondary to pleuro-pericardial adhesions with 

non-tuberculous infiltration of the right lung 

4 and 5 Two additional cases of true congenital mirror picture dextro- 

cardia, one of which was associated with a patent interventricular 
septum, cyanosis and myocardial disease involving the bundle of His 

6 Dextrocardia secondary to congenital diaphragmatic hernia 

7 Dextrocardia secondary to non-tuberculous fibrosis and pleuro-pericardial 

adhesions m an adult with autopsy findings 

8 Dextrocardia secondary to empyema on the left side 
A modified classification of dextrocardia is proposed 

I Congenital 

1 True mirror picture dextrocardia (A) with situs inversus, (5) 

isolated congenital dextrocardia without situs inversus 

2 Dextrocardia due to arrest of development 
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3 Congenital dextrocardia with acquired characteristics, as that 
secondary to congenital diaphragmatic hernia, eventration or 
atelectasis 
II Acquired 

1 Dextrocardia developing after birth secondary to acquired condi- 
tions 
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THE LETHAL EFFECTS OF SOLAR RADIATION ON 

GUINEA PIGS ' 


By Max Pinner, M D , F A C P , Oneonta, N Y , and Aaron E 
Margulis, M D , Tucson, Aiizona 


During the last 15 yeais, a few reports have appealed m the liteiature 
in which it was stated that mammals, and paiticularly rodents, died some- 
times when exposed to solar ladiation foi relatively short periods of time 
That radiant eneigy in certain paits of the spectrum may be lethal for 
photosensitized animals is well known, but it is inteiesting to note that 
several authors were suipiised when they obsei\ed the lethality of solai 
insolation for nonsensitized animals The hitherto published woik is based 
on essentially qualitative studies , none satisfied e^ en elementary physical 
considerations There are no adequate measurements of the power j of the 
radiant energy’- that is lethal under the conditions of the particular expeii- 
mental situation, nor are thei e any measurements of the spectral disti ibution 
of the radiant eneigy incident upon the test animals Furtheimore there 
are only totally inadequate attempts to determine the potential dependence 
of the phenomenon upon variations of the spectral composition of the in- 
cident energy The descriptions of the pathological changes in the test 
animals are incomplete and controversial 

^ ?We stumbled on the obseivation that guinea-pigs weie sensitive to 
/ radiant energy and that they died regulaily within an hour when exposed to 
I the midday sun at Tucson, Aiizona (altitude 2,600 feet, latitude 32° 15' 

( I^xth), even at the time of the wmtei solstice Since bibhogiaphical 
l/^arch showed us that this phenomenon was little known, that the observed 
data were inadequate and that the conclusions diawn from them were often 
erroneous and misleading, we decided to study’ this condition Oui decision 
was encouraged by two considerations ( 1 ) that in the Research Institute 
of the Desert Sanatorium m Tucson we had at our disposal physical ap- 
paratus and meteorological conditions suited for such experimental studies, 
and (2) tlie thought that the phy’siological effects of absorbed ladiant 
energy could be studied to best advantage under conditions in which the 
observable status quo is not maintained, i e , in wdiich phy’siological com- 
pensation IS inadequate, rather than the reverse, for complete compensation 
often obscures the changes initiated by the stimulus Therefore, the ap- 
paient sensitivity of rodents to powers of radiant energy seemed a fertile 
object for the study of physiological effects produced by this form of energy 


* Presented at the Deti oit meeting of the American College of Pin sicians, March 6 

From the Laboratories of the Desert Sanatorium and Institute of Research, Tucson, 

Arizona . , , , 

jThe term power is used in this paper m its correct ph\sical sense, meaning rate ot 


flow’ of energy , i e Pow er — 


Energy „ 


Time 
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The experimental appaiatus consisted of a Foucault siderostat, can} mg 
a 12-inch squaie stellite mnioi mounted m a dome connected by a passage- 
way with a wmdowless loom fiee of diafts The radiant eneig} of the sun 
IS reflected by such a sidei ostat m a constant dn ection , in this instance into 
the adjoining loom, legaidless of the changing altitude and azimuth of the 
sun The radiation was passed through a 12-mch fused quartz lens of 
approximately two meter focal length The shaved ventral surfaces of the 
guinea pigs w'^ere exposed at right angles to the beam thiough a slit of con- 
stant dimensions (2" by 4") A thermocouple w'as mounted m the plane of 
the animal and w'as connected with a galvanometer of suitable chaiactei- 
istics The deflections of the lattei in response to radiant energy incident 
upon the receiving surface of the thermocouple had been calibrated for con- 
version into absolute energy units Variation m the power of the incident 
energy was obtained by translational movement of the animal toward or 
away from the focal ^pomt of the quartz lens Fractionation of the spectrum 
was accomplished by the interposition m the beam of solar radiant eneig} 
of suitable quartz, glass, and liquid filters wdiose tiansmission chaiactenstics 
had been determined by standaid spectiometric methods 

Over 100 animals weie exposed to vaiious pow^eis of radiant eneigy of 
the followung spectral compositions 

((t) 0 30/i.-3 0 /X (mtegiated solai radiant energy at Tucson) (34 animals) 
(&) 0 30 M-1 4/x (integrated solai ladiant eneigy minus “ far infra-ied ”) 
(11 animals) 

(c) 0 Z7 p-3 0 p. (mtegiated solar ladiant energy minus “ultra-violet”) 

(14 animals) 

(d) 0 37 p-l 4 p. (integrated solar ladiant eneigy minus “far mfia-ied” 

and “ ultia-violet ”) (6 animals) 

(c) 0 34/X-0 66/X (piactically only “visible”) (24 animals) 

(/) 0 62 p-3 0 p. (piactically only “near” and “ fai mfra-ied ’) (11 ani- 
mals) 

(g) 0 62 /x-1 4 (practically only “ ncai infia-ied”) (14 animals) 

(/;) 1 O/x-15 0 /X (piactically only “ fai infra-ied ”) (9 animals) — (Aiti- 
ficial souicc of ladiant eneigy used in this instance) 

In each of the above spectral regions, w'e determined (wuth due con- 
sideration of such variables as body weight, loom and body temperature 
and skin pigmentation) the minimal pow'ers of ladiant energy to wdiich the 
animals rcgulaily succumbed within one houi , they aie appi oxiniatcly of 
the magnitude of those of unconcentrated solai radiation at Tucson These 
figures w'ere then corrected for losses by reflection at the surface of the 
animal The detailed data wall be published elsewhere Heie we avisIi to 
report onU that each of the aboi'c aihitiaiy dwisioii’i of the <:ola) spcctnaii 
can be lethal fo) qninca pig^ and to desciibc the clinical and pathological 
findings, which wcie remarkabh unifoim and which, with the exception of 
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minor details, appeared to be invanont iindei vaiiation ni specfial covt- 
position of the ladiant eneigy to zuhtch the animals zveie exposed 

Under experimental conditions such that death occurs in about one hour, 
the respiratory rate usually begins to accelerate within 10 minutes after 
the onset of the exposure, and often attains rates in excess of 180 per 
minute withirt 30 or 40 minutes , then the respiration drops suddenly to less 
than the normal rate and becomes markedly irregular and grunting The 
impression was gained that during the last few minutes of life, there de- 
velops a discoordination of the respiratory musculature, in the sense that 
inspiratory and expiratory muscles contract simultaneously The animals 
die usually within 10 or 15 minutes following the drop in then lespiratoiy 
rate 

The rectal temperatures rise rapidly to 108° F oi more, usually within 
45 minutes At the time of death the rectal temperature is, in most animals, 
above 110° F When the exposure was interrupted after the animal had 
reached 108° oi 109° F , the temperature dropped to normal within less 
than an hour, and often subsequently to subnormal figures, but the animal 
died, as a rule, within the next 12 or 24 hours 

In animals that died during the exposure, that is within one hour, or 
shortly afterwards, the gross autoptic findings were quite uniform through- 
out The exposed portions of the skin showed numerous petechiae, the 
subcutaneous tissues were edematous and congested The lungs showed 
areas of massive congestion irregularly scattered throughout the parenchyma, 
apparently unrelated to the posture of the animal during the exposure A 
few animals had a slight amount of free blood in the pleural cavities The 
left heart was maximally contracted, the right heart was maximally dilated, 
a finding characteristic of peripheral vascular paralysis The liver was 
diffusely congested, and the gall-bladder was always distended with clear 
bile if the animal had died during the exposure, but when death was delayed 
for 10 minutes or more the gall-bladder was found empty The spleen was 
moderately or markedly congested, and all the splanchnic vessels were dis- 
tended with blood Loops of the intestines and part of the anterior gastric 
wall directly beneath the abdominal wall had patchy areas of hemorrhagic 
discoloration and edema, and m some animals there was evidence of 
hemorrhagic infarction in these areas The kidneys and adrenals showed 
varying degrees of congestion The brain showed no abnormality 

Histological studies revealed a number of different lesions in the lungs, 
namely (1) massive capillary hyperemia, (2) capillary mtraalveolar hemor- 
rhages, (3) small areas of predominantly interstitial lobular pneumonias 
whose exudate consisted of histiocytes, polymorphonuclears and red cells, 
(4) scattered, chiefly subpleural, areas of emphysema, (5) markedly con- 
tracted bronchial musculature, (6) ) desquamation of bronchial epithelium, 
and (7) edema and lymph stasis in the septa In the involved areas of the 
gastrointestinal tract, we found simple hyperemia, particularly in the sub- 
mucosa, massive edema of the same layer, capillary stasis, hemorrhagic in- 
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farctions and localized complete necroses Sections through the exposed 
portions of the abdominal wall showed small cutaneous extravasations, 
massive subcutaneous edema and, m cases of delayed death, degenerative 
changes m the superficial layer of muscle fibers The other organs showed 
no pathological changes, with the exception of marked congestion 

Discussion 

As was mentioned before, previous reports on the lethal effect of radiant 
energy on mammals both m regard to its ph}sical foundation and to its 
pathological results are incomplete In no instance was there measurement 
by standard physical methods of the power of the radiant energy incident 
upon the experimental animal A few authors recorded and reported the 
readings of mercury in glass-thermometers, the bulbs of which were ex- 
posed to the radiant energy incident upon the test animal Such readings 
are not at all an absolute measure of the incident radiant energ) , but merely 
represent the equilibrium temperature attained by the glass bulb of the 
thermometer in contact with the air surrounding it, which m turn depends 
upon the fractions of the incident energy' that are absorbed by the glass bulb 
and by the air, which vary with the wave-length as well as with the power 
of the incident energy For equal powers of radiant energy, a mercury- 
in-glass-thermometer gives different readings in different parts of the spec- 
trum in which its absorptivity differs Since no author recorded in abso- 
lute units the powers of the radiant energy to which they exposed their 
animals, their results cannot be compared If, as was reported m several 
instances, the results of experiments with aitificial sources of radiant energy 
did not agree with those with solar insolation, that can only mean that in 
the one instance the flow of radiant energy did, and in the other did not, 
exceed that rate for which the test animal under the conditions of the ex- 
periment could compensate For, a logical analysis makes it clear that in 
any given set of conditions, there must he some 7 ate of flow of incxdent 
energy winch no ammal can snivive indefinitely No system which is not 
in energy equilibrium with its environment can maintain its status quo, i e , 
a change of state must occur Since there are physiological limits to the 
late at which a given animal can dissipate energy, the problem resolves itself 
into the determination of that power of incident radiant energy for which 
the test animal can compensate by an adequate dissipation of energy If 
energy intake is continuously greater than energy output, death must eventu- 
ally occur 

The surprising thing is that the power of unconcentrated solar radiant 
energy at many places on the earth’s surface is of such an order that the 
coinpensatoiy physiological mechanisms of rodents cannot cope ivith it, not 
e\en for relatiyely short periods of time 

No author has reported or apparently' measured the spectral distribution 
ot the radiant cnerg\ to which he subjected his experimental animals, in 



218 


M W PINNER AND \ARON E MARGULIS 


iact, se\eial used identical sources, but fixed their attention on one zone of 
the spectrum while disregarding others present Foi instance, some authors 
used the mercury- vapoi -lamp as a source rich in “ultra-violet,” while 
others used the same instrument as a source rich in “ visible light ” — ^both 
neglecting the fact that as much as 40 per cent of the total energy of an 
average mercui y- vapor-lamp may be emitted as ladiant m wave-lengths 
longer than 8,000 A (i e , “ infra-red ”) 

One of the mam points of discussion m the hteiature is the question 
whether the lethal effect of irradiation is due to the “ thermic lays,” the 
“ light rays ” or the “ actinic lays ” These terms are both ambiguous and 
misleading Ambiguous, because they do not denote well defined spectral 

regions, but onlj approximate ones Misleading, because radiant energv 
IS neither “ thermic ” nor “ luminous ” nor “ actinic ” until it is absorbed 
whether a given quaht} and quantity of radiant energy upon absorption will 
(a) increase the average kinetic energy of the absorbing molecules (i e , 
raise the temperature of the absorbing substance), (b) be perceived as light 
if it falls on the retina, or (c) disrupt molecules (i e , initiate a chemical 
change) is dependent upon the climactenstics of the absorbing rnedunn a? 
zvell as that of the radiant energy The term “ light ” should be restricted 
to the sensation resulting from stimulation of the retina Foi example, it 
radiant energy of say 4,500 A wave-length falls upon the retina, a sensation 
of light is experienced, if it falls upon a photographic plate, a chemical 
change is initiated, and finally if it is directed upon a layer of platinum 
black, a rise in temperature will ensue, i e , appear as heat It remains to 
be discovered what the response of the skm is to radiant eneigy of different 
wave-lengths, but the fortuitous differentiation of the spectrum dependent 
upon a specialized end-organ, such as the retina, should not be superimposed 
on other receptors, such as the skin If the radiant energy of wave-length 
6,000 A stimulates the retina, and 8,500 A does not, it does not follow that 
these spectral regions will produce dissimilar effects m the skin Whether 
they do or do not, remains to be determined, and should not be prejudged 
by labels such as “ heat ” and “ light ” Since it is apparent that there must 
exist for radiant energy of any wave-length that is absorbed in no matter 
what small percentage, some power of incident energy which the test animal 
cannot survive indefinitely, the problem is therefore not whether the “ light 
rays ” or the “ heat rays ” or the “ actinic ra>s ” can be lethal, but what the 
minimum lethal power is in the various parts of the spectrum under a given 
set of experimental conditions This we have determined and the results 
will be published elsewhere 

^ I he physiological mechanism bj which absorbed radiant eneigy causes 
death is still unknown and must, for the present, remain a mattei of specu- 
lation All of the authors who observed the lethal effect of radiant energ\' 
noted that death was m every instance, accompanied bj a hyperthermia 
often exceeding 110° F The question therefore arises as to wdiethei death 
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occurs soleh because of the production of a h} pertlieimia Our findings 
can be analyzed to gn e direction for further stud} Although e have con- 
firmed that fe^er is one of the outstanding manifestations, it is not high 
enough m all animals to cause death per se In this connection it might be 
significant, too, to point out again that under appropriate experimental con- 
ditions animals die hours after the^ have regained their noimal tempera- 
ture It remains to be determined whether the h}perthermia is due simph 
to the conveision of radiant eneigy into heat (i e , an accumulated energ} 
imbalance) or whethei it is due, at least in part to indirect causes, such as 
the liberation of fei er-producing substances in those tissues that absorb the 
ladiant energy, oi due to a specific ph} siological deiangement of the tem- 
perature regulating mechanism b} some action of the absorbed radiant 
energ} 

Ihe moi phological findings are suggestne of tvo sets of action (I) 
one that is limited to the regions in \\ Inch radiant energ} is undoubtedl} ab- 
sorbed, such as the exposed skin, the underh mg subcutaneous tissue and 
muscle fibers and, apparently the gastric and intestinal walls adjacent to the 
abdominal vail, and (2) one that is apparently independent of the localiza- 
tion of the incident energ^ The direct action is an intense inflammatorA 
stimulus whose initial effect is a marked increase of the permeability of 
capillaries, for in the regions of direct action ve find edema, blood stasi^; 
and its sequences all the wa} to infarction and necrosis The medium b^ 
which the indirect action is con\e}ed is unknown Since the skin is un- , 
doubtedly secerely injured, since the pathological picture is that of general- , 
ized Aascular paralysis, with practically universal arteriolar and capillan 
dilatation, since the lungs show patchy emphysema and contraction of bron- , 
dual musculature, it is inviting to ascribe the indirect effects to histamine- j 
like substances that may be liberated in the regions of direct action This '< 
IS, as }ct, no more than a speculation which is, however, susceptible of ex- '■ 
peiimental confirmation 

J he most surprising morphological finding is the occurrence of pneu-'^ 
mcnic lesions in the lungs, these have not been prcviousl} recorded AVl- 
though It can never be proved that they did not antecede the exposuie, we 
can state definitely that the} W'ere present in the majority of all animals 
killed by radiant energy and that the} w'ere absent in all control animals, in- 
cluding those that w'ere treated in exactly the same w^a} as the test animals, 
except that they were not irradiated The conclusion seems, therefore, 
inescapable that the} were caused b} the absorbed radiant energ} Since 
these pneumonic lesions W'ere found in animals whose abdomens onh were 
11 radiated, they must piobably be asciibed to the indirect effects 

Conclusions applicable to man must be drawn with great caution from 
these expel iments, because man has yasth more efficient conipensator\ 
mechanisms than has the guiijea-pig The latter has practically no sue it 
glands its normal lespirator} rate is relatnch high so that increased dissi- 
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pation of heat by increased respiration is quite limited , furthermore its skin 
IS very thin so that radiant energy penetrates ptobably relatively deeper 
•- On the other hand it is apparent that the initial tissue alterations caused 
/^y radiant energy are essentially the same m all mammals 

It IS probably significant that pulmonary hemorrhages are a constant 
finding, this may be looked upon as an experimental confirmation of the 
empirical opinion that insolation may produce hemoptysis in patients with 
pulmonary lesions Some of the other findings in our experimental ani- 
mals bring to mind two clinical conditions m man, namely the so-called 
“ Sonnenbronchitis ” of some German authors and the so-called " summer- 
pneumonias ” But since these two diseases are not generally accepted as 
clinical entities, and since their pathological substrata are unknown in the 
first, and not well established in the second disease, we wish only to mention 
that our findings may possibly have some bearing on these conditions in man 
These studies present, as far as we know, the first experimental proof 
that ladiation in the spectral region 0 34 ai-0 66j«- (i e , almost coinciding 
with the region called “visible”) can produce profound biological effects 
in non-sensitized animals In particular, the lethal effect of radiation on 
mammals in the few instances that have been previously reported, has been 
uniforml} ascribed either to the “ ultra-Molet ” or the “ infra-red ” portions 
of the spectrum 

Summary 

/ That mammals, and particulai ly i odents, may be killed by radiant energy 
without previous photosensitization, has been obseived by a few woikeis 
This phenomenon has, howevei, never been studied thoroughly, and no 
attempts ha\e ever been made to measure adequately the incident radiant 
eneigy both as regaids the minimal lethal powei and its spectral distribu- 
tion 

In experiments that fulfilled these basic physical lequiiements, the au- 
thors have shown 

1 Guinea pigs whose shaved abdomen, oi thorax, or both is exposed 
to a sufficient power of solai ladiant eneigy die within one hour with a 
characteristic sequence of clinical phenomena 

2 The povei of ladiant energy lequired foi this lethal effect is of the 
magnitude of solar radiation existing at an altitude of 2,600 feet and a 
J latitude of 32° 15' North 

3 The spectral regions foi which this lethal effect has been pioved are 
as follows 

(a) 0 30 11-3 0 (integrated solai ladiant energy at Tucson) (34 animals) 
(I?) 0 30/^-l 4/4 (integrated solai radiant energy minus “ far infra-red ”) 
(11 animals) 

(r) 0 37/4-3 0/4 (integiated solar ladiant energy minus “ultra-violet”) 
(14 animals) 



ErrECTS or solar radiation on guinea pigs 


221 


(d) 0 37 iJ^l 4 (integrated solar radiant energy minus “far infra-red” 

and “ ultra-violet ”) (6 animals) 

(e) 0 34 ii-O 66 /A (practically only “ visible ”) (24 animals) 

(/) 0 62/1.-3 0/A (practically only “near” and “dar infra-red”) (11 ani- 
mals) 

(g) 0 62 /i-1 4 m (practicall}' only “near infra-red”) (14 animals) 

(h) 10m-15 0m (practically only “far infra-red”) (9 animals) — (Arti- 

ficial source of ladiant energy used m this instance) 

4 The pathological findings in the animals that succumbed to the effects 
of radiant energy are as follows 

Massive congestion of lungs, liver, spleen, splanchnic vessels, of those 
parts of the gastrointestinal canal and of the subcutaneous tissue that he 
directly beneath the exposed skin surface, less marked and less constant 
congestion of kidneys, adrenals and testes Maximal contraction of the 
left heart and maximal dilatation of the right heart 

Histologically, small lobular, mainly interstitial pneumonias are fre- 
quently seen, associated with these lesions and with irregularly distributed 
regions of intense capillary congestion, are mtraalveolar hemorrhages, 
patches of mainly subpleural emphysema, contracted bronchi The intes- 
tinal loops and the anterior wall of the stomach show frequently, m addi- 
tion to massive congestion, stasis, submucous edema, localized hemorrhagic 
infarctions and necroses 



OCCURRENCE OF MACROCYTIC ANEMIA IN ASSO- 
CIATION WITH LESIONS OF THE BOWEL’' 

By Hugh R Butt, MD, and Ch\rli:s II Watkins, MD, FA CP, 

RocJicstei , Minnesota 

It is well known that a variety of conditions aie often accompanied by a 
morphologic blood picture lesembling, and often indistinguishable fioin, the 
blood pictuie of pernicious anemia Conspicuous among these conditions 
ai e instances in which the intestinal ti act is involved in some disease process 
This study was undertaken to determine, if possible, just what lesions of 
the ileum and cecum aie likely to be accompanied by an anemia which re- 
sembles pernicious anemia 

Ihe fiist case m which pernicious anemia probably was secondaiy to an 
intestinal distuibance was repoited by White, in 1890 At neciopsy, ulcei- 
ative and cicatricial lesions were found m the colon Fabei (1895), ac- 
cording to Strauss, repoited the first case m which a blood picture of pei- 
mcious anemia appaiently was the result of an anatomic abnormality Two 
fibrous stiictuies of the small intestine weie found at neciopsy These 
strictures were piobably secondaiy to a healed tubeiculous process In 
1897, Fabei reported anotliei case of pernicious anemia which was associated 
with intestinal obstruction Since this time blood pictuies which are chai- 
acteristic of pernicious anemia have been reported m cases in which theie 
were various oiganic abnormalities of the intestinal tiact Seydeihelm, 
Lehmann, and Wichels (1924) produced a stenosis in the small intestines 
of dogs, and in two of the 10 animals the blood pictuie lesembled that of 
pernicious anemia These same Avoikers (1927) mention a case in which 
pernicious anemia developed secondary to a stiictuie of the small intestine 
When the stricture was suigically eiadicated the blood pictuie became noi- 
mal Little, Zerfas, and Tiuslei (1929) lepoited the development of the 
blood picture of pernicious anemia in a case in Avliich theie was a stricture 
of the small intestine The anemia, howevei, was not lelieved when the 
bowel was restored to its noimal state In a review of the literature, m 
1929, Meulengiacht found 22 cases in which pernicious anemia apparently 
was the result of oiganic abnormalities of the intestinal tiact In 18 of 
these cases there was a stricture of the small intestines, in thiee there was a 
stricture of the colon, and in one there was a stricture of the cecum 
Schlesinger (1933) observed a case in which pernicious anemia occuired 
secondaiy to intestinal stenosis In the stomach, howevei, he still found 
the intrinsic factor (Castle) This evidence suggested that the peinicious 
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anemia was caused by faulty absorption in the intestinal tract Strauss 
(1934) mentioned a boy, eight years of age, who had pernicious anemia 
following the development of numerous short circuits between various 
loops of small intestine Strauss also reported a case of pernicious anemia 
in which the patient was a man who was receiving an adequate diet and 
whose gastric juice contained the intrinsic factor The patient, however, 
had pernicious anemia apparently because he was unable to absorb material 
necessary for formation of blood, because of multiple intestinal anastomoses 
Miller and Rhoads (1935) have produced macrocytic anemia m swine 
by feeding them a deficient diet Achlorhydria, diarrhea, and changes in 
the bone marrow, which were characteristic of pernicious anemia, also oc- 
curred Remissions could be produced by feeding liver extract Unpub- 
lished work in their laboratories suggested that the lack of an intestinal se- 
cretion is not the only important factor After resection of almost the 
entire ileum of dogs, the blood picture was only that of a mild hypochromic 
anemia These investigators said that “ apparently some disorder involving 
both the stomach and intestine is required to produce the desired results ” 
Ivy, Richter, Meyer, and Greengard (1934) observed that dogs deprived 
of their stomachs had a hypochromic anemia that responded to administra- 
tion of iron Brown (1934) intimated that pernicious anemia is almost 
invariably associated with lesions of the gastrointestinal tract 

It would seem that a number of conditions which involve the intestinal 
tract may, therefore, be accompanied by the blood picture of pernicious 
anemia 

Hartmann and Pilliet first described hypertrophic intestinal tuberculosis 
in 1891 The studies by Rubin (1930) indicate that gastrointestinal tu- 
berculosis IS common among patients who die of chronic pulmonary tubercu- 
losis Davis (1933) observed that in 22 of 29 cases of intestinal tu- 
berculosis the involvement was at the ileocecal region Keefer, Huang and 
Yang (1929) pointed out that in cases of intestinal tuberculosis the degree 
of hypochromic anemia W'as greater m cases in which diarrhea was present 
than It was in cases m which diarrhea did not occur However, Brown and 
Sampson (1930) are among the few writers \\ho have stated that intestinal 
tuberculosis might produce a blood picture suggestive of pernicious anemia 
In such cases, they considered the frequent!}' associated stricture of the small 
bowel as the possible etiologic factor m the production of this blood picture 
No anemia, howe^er, vas reported by Masson and Mclndoe (1929) or by 
Counseller (1929) m their cases of h}perplastic tuberculosis of the ileum 
Regional ileitis, as first described by Crohn, Ginzburg, and Oppenheimer 
(1932), was supposedl} confined to the ileum and was usually accompanied 
by a moderate progressn c anemia More recentl} , Harris, Bell, and Brun 
(1933) and Homans and Hass (1933) ha\e obserAcd that the condition 
might occur at an} point m the intestinal tract Bissell (1934), Binne} 
(1935), and Mixter (1935) did not mention anemia in their reports but 
Broun, Bargen, and Weber ( 1934) obser\ed a mild to a moderate secondar} 
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anemia in 50 per cent of 18 cases of regional ileitis A review of the litera- 
ture does not reveal any cases of regional ileitis in which there was a macro- 
cytic type of anemia 

It IS well recognized that anemia may be associated with diarrheal dis- 
eases which cause little or no hemorihage This may, m part, be the result 
of a deficiency associated with the rapid flow of intestinal contents and a 
resulting want of absorption in the intestine Cramer (1923) and Gold- 
blatt and Benischek (1927) found that both vitamins A and B were neces- 
sary for the development of the healthy mucous membrane of the intestines 
and for maintaining its resistance to infection Tilden and Millei (1930) 
observed marked changes in the colon and clinical signs of human colitis 
among monkeys which were fed with diets which were deficient in vitamins 
Keefer, Yang and Huang (1929-1931) reported several cases in which 
chronic dysentery was associated with various types of anemia The anemia 
varied in its severity and in its morphologic characteristics Hyperchromic, 
hypochromic, macrocytic, and microcytic types of anemia were obseived 
Even the characteristic clinical features of pernicious anemia were present in 
some of these cases In some of the cases the anemia responded to the 
administi ation of liver, iron, or a high caloric diet, m some cases the anemia 
improved after the patients recovered from the dysentery These authors 
concluded that the syndrome of pernicious anemia can develop without 
changes m gastric acidity in cases m which patients have received inadequate 
diets and have had a pathologic process which inter feied with normal 
nutrition 

We might mention the frequent association of the blood picture of per- 
nicious anemia with other conditions which involve the intestinal tract but 
which are not considered in this study Birkeland (1932) in his excellent 
study on " Bothriocephalus anemia ” considered in detail the relation be- 
tween Diphyllobothnum latum and pernicious anemia Logan (1921) re- 
ported four cases in which there was infestation with Balantidium coli All 
of these patients had a blood picture of pernicious anemia and, m addition, 
had subacute combined sclerosis Reed and Wyckotf (1926), Baumgartner 
and Smith (1927), and Castle, Rhoads, Lawson and Payne (1935) have 
pointed out the similarity between the blood picture of sprue and that of 
pernicious anemia Other workers have observed the similarity in the 
microscopic appearance of the intestine in sprue (Castle, Rhoads, Lawson, 
and Payne, 1935), intestinal infantilism (Bennett, Hunter, and Vaughan, 
1932) and various types of chronic diarrhea (Linder and Hams, 1930) 
Wills ( 1934) reported a few cases of tropical macrocytic anemia m which 
the anemia was distinctly different from pernicious anemia and was not 
necessarily associated with diairhea, defective gastric secretion, or preg- 
nancy 

An explanation of the production of the macrocytic anemia that fre- 
ouentlv IS seen in association with lesions of the intestinal tract has been 
offered by Castle and his coworkers (1929, 1930, 1931) Castle, Town- 
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send, and Heath (1930) said “ Next to a defect of the original formative 
process within the stomach, the loss of the absorptive power of the intestinal 
tract either mechanically or by way of bacterial invasion or the destruction 
in the bowel of the effective principle after foimation would be the most 
obvious ways in which a deficiency of the final effective substance could be 
brought out These remarks indicate that a defect of gastric function alone 
IS not necessarily the only way in which, quite in accord with our hypothesis 
of the nature of the disease, a deficiency of the necessary substance might be 
produced ” This existence of intestinal impermeability to the hematopoietic 
products of gastric activity appears very plausible from the work of 
Gansslen (1930) He first demonstrated the increased effectiveness of the 
active principle of liver when given intramuscularly instead of by mouth 
This work was later confirmed by Schilling (1931) It therefore appears 
that the macrocytic anemia produced in certain lesions of the intestinal tract 
probably is the result of disturbance m either the formation or the absorp- 
tion of the final effective principle It recently has been suggested (Eros 
and Kunos, 1936) that hematopoietic substances aie produced not only in 
the stomach but also in the entire intestinal tract, m other incretory organs, 
and m all organs containing an argentaffin cell system 

Material Examined 

This paper is based on a senes of 20 cases (table 1) in which anemia 
was associated with lesions of the ileum and colon These cases have been 
studied from the standpoint of type of anemia, and the type of lesion has 
been verified at operation 


Table I 

Conditions Found at Operation and Type of Anemia Present 


Condition found 

Num- 
ber of 
cases 

Macrocytosis or 
picture of perni- 
cious anemia, 
cases 

Hypochromic, 

I microcytic 
anemia, 
cases 

Hypochromic, 

normocytic 

anemia, 

cases 

Inflammation of terminal por- 
tion of ileum 


6 

1 

1 

0 

Ulcer of the ileum 


1 

1 

2 

Carcinoma of cecum 


1 

0 

2 

Fecal fistulas 


1 

1 

0 

Tuberculosis of ileum and cecum 


0 

2 

0 

Carcinoma of ileum 

1 

1 

0 

0 

Diverticulosis of colon and 
chrome ulcerative colitis 

1 

1 

0 

0 

Total 

20 

11 

5 

4 


In seven cases of proved ileitis of the terminal portion of the ileum there 
were six instances of macrocytic anemia and in the remaining case the 
anemia was of the microcytic hypochromic type Apparently, the macro- 
cytosis was not dependent on the degree of involvement of the ileum because 
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the extent of involvement of the iJeum was as gieat in the case in winch 
microcytosis occurred as it was in the remaining six cases Hemorrhage 
was not a factoi as it was not present in any of the cases The patient who 
had microcytic hypochiomic anemia was a male, which would rule out the 
possibility that a primary microcytic hypochromic anemia might have been 
the basis for the microcytosis One of these cases is of particular interest 
because a diagnosis of pernicious anemia had been made and the patient 
had received adequate treatment for pernicious anemia before coming to 
the clinic Free hydiochloric acid was present in the gastric contents 
Large doses of liver extract administered paienteially foi 10 days prior to 
operation did not produce any change m the degree of anemia There was 
no increase m the peicentage of reticulated eiythioc)des At operation the 
patient was found to have an extensive inflammation of the lower portion 
of the ileum with slight obstiuction Following operation the blood picture 
gradually impioved and within one month the number of corpuscles was 
normal and the erythrocytes were noimal in si/e During this period no 
treatment for the anemia was given In the cases in which the patients 
suivived the operation, the blood rapidly returned to normal without spe- 
cific treatment Thtee patients died following operation 

In the six cases in which macrocytic anemia was present, the erythrocytes 
were well filled with hemoglobin and closely simulated those found in cases 
of pernicious anemia Howevei, theie w^as but little poikilocytosis as com- 
pared with the degree usually seen in pernicious anemia The leukocyte 
picture as a rule showed a shift of the neutrophiles to the left and in no in- 
stance was there a shift to the right with thinning and stranding of the 
individual lobes of the nucleus as is so characteristically seen in cases of 
pernicious anemia It thus will be seen that, in spite of a high color index, 
detailed study of the morphology of the blood will not show the typical 
features of pernicious anemia and in all such instances detailed study of the 
patient for a disease other than pernicious anemia should be instigated It 
is possible that an individual might have pernicious anemia associated with 
ileitis In such instances one would expect the anemia to persist after 
operation, and there most piobably would be symptoms of pernicious anemia, 
such as glossitis, symptoms of combined sclerosis, and achlorhydria 

Four patients who had an ulcer of the ileum also had hypochromic 
anemia In one of these cases the anemia was of the macrocytic hypo- 
chromic type, in two cases it was of the normocytic hypochromic type, and 
in the remaining case it Avas of the microcytic hypochromic type In the 
case in which there was macrocytosis, the ulcer had produced obstiuction, 
wdiereas in the other three cases there was no obstruction The patient who 
had macrocytic hypochromic anemia occasionally had had tarry stools for 
two months previous to his registration at the clinic At operation an ulcer 
was found 1% feet (45 7 cm ) above the ileocecal valve and obstruction 
was present Eight centimeters of ileum were removed The blood re- 
turned to normal following operation and the macrocytosis disappeared 
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In the othei thi ee cases there was no evidence of obstruction and no macro- 
cytosis was found, the erythrocytes were noimal in size in two of these cases 
and microcytic in one case In one of the cases in which the size of the 
erythrocytes was normal the patient had had tarry stools for eight yeais 
prior to operation In the case of microcytic hypochromic anemia there 
was no history of hemorrhage and at operation an inflammatoi} ulcer was 
found m a Meckel’s diverticulum The fact that this patient was a male 
would rule out the possibility of a primary microcytic anemia In three of 
these cases the blood returned to normal postoperatively One of the pa- 
tients who had hypochromic normocytic anemia died shortly after operation 
In a case of obstructive carcinoma of the terminal portion of the ileum, 
vomiting was present and there was a macrocytic hypochromic anemia A 
normocytic hypochromic anemia was present m three cases of carcinoma of 
the cecum, m one of these cases theie was slight obstruction The patient 
who had macrocytic anemia had no S3fmptoms of pernicious anemia, although 
gastric analysis revealed an absence of free hydrochloric acid Following 
operation the macrocytosis disappeared and the blood gradually returned to 
normal 

In two cases of fecal fistula one of the patients had hypochromic anemia 
and the other presented the typical blood picture of pernicious anemia al- 
though there was less shift of the neutrophiles to the right than there 
usually IS m pernicious anemia The latter patient also had glossitis, numb- 
ness and tingling of the fingers and toes, and achlorhydria Neurologic 
examination revealed the presence of subacute combined sclerosis and 
peripheral neuritis Following operation, the anemia persisted but re- 
sponded readily to intramuscular administration of liver extract This 
patient undoubtedly had a true pernicious anemia with an associated fecal 
fistula This patient died a few weeks after operation The other patient 
had a hypochromic anemia of the microcytic type Operation revealed 
multiple fistulas which involved about 17 cm of the ileum The blood le- 
turned to normal within three months after operation 

Two patients who had tuberculosis of the terminal portion of the ileum 
and of the cecum also had a microcytic hypochromic anemia There was 
no history of hemorrhage or obstruction in either case Gastric analysis 
revealed an absence of free hydrochloric acid in both cases 

One patient who had diverticulosis of the left half of the colon and 
chronic ulcerative colitis of the right half of the colon also had a macrocytic 
anemia with high color index There was no free hydrochloric acid in the 
gastric contents The blood did not respond to adequate treatment for per- 
nicious anemia but the patient recovered spontaneously two years after he 
left the clinic 

Comment 

It is apparent that regional ileitis may produce a macroc}tic anemia 
which apparently is independent of the amount of invohement of the ileum 
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There was as much bowel diseased ni one case of microcytic hypochromic 
anemia as there was in any of the six cases of macrocytic anemia Hemor- 
rhage was not a factor in tins series of cases There apparently is some 
abnormality of absorption and a situation possibly is produced in which 
there is improper utilization of tlie effective fraction by the liver, foi in this 
group of cases no change in the blood picture was noted aftei parenteral 
administration of liver fractions that are effective in the treatment of per- 
nicious anemia In the two cases of tuberculous involvement of the ileum 
theie was no macrocytic anemia, which may indicate that in such processes 
there is no abnormality of formation or absorption of the hematopoietic 
principle Any lesion of the bowel that pioduces obstruction may so intei- 
fere with the absorption or utilization of the hematopoietic principle that a 
macrocytic anemia will result Only one case of divei ticulosis of the colon 
and chronic ulcerative colitis was studied and m this case there was a macio- 
cytic anemia There was no history of obstiuction The maciocytosis 
disappeared spontaneously 


Table II 


Cases of Hypochromic Anemia 


Case 

Chief complaint 

Condition found 

Blood picture previous 
to operation 

1 

Diarrhea of several months’ 
duration 

Extensive inflammation of 
low er portion of ileum and 
slight obstruction 

Hypochromic, microcytic 
anemia* 

2 

Fecal fistula that followed 
appendectomy two 
months previously 

Multiple fecal fistulas in 
ileum 

Hypochromic, microcytic 
anemia 

3 

Intermittent abdominal 
cramps over entire abdo- 
men for 10 years 

Tuberculosis of terminal 
tivo feet of ileum and of 
cecum, with slight ob- 
struction 

Hypochromic, microcytic 
anemia 

4 

Intermittent cramps in left 
upper quadrant of abdo- 
men for two years 

Tuberculosis of terminal 
two feet of ileum and of 
cecum 

H 5 ''pochromic, microcytic 
anemia 

5 

Intermittent cramping 
pains across midabdomen 
for 18 months 

Simple solitary ulcer of 
ileum, 2 cm in diameter 

Hypochromic, normocj'tic 
anemia* 

6 

Tarry and bloody stools 
intermittently for eight 
years 

Inflammatory annular ulcer 
of ileum, involving 10 cm 
of ileum 

Hypochromic, normocytic 
anemia 

7 

Intermittent abdominal 
cramping pains for three 
years 

Angulated loop of ileum 
with Meckel’s divertic- 
ulum which contained an 
inflammatory ulcer 

Hypochromic, microcytic 
anemia 

8 

Intermittent cramping 
pains in left lower quad- 
rant of abdomen for two 
months 

Colicky pains in right low- 
er quadrant of abdomen 
and diarrhea of six 
months’ duration 

Perforating carcinoma of 
cecum with involvement 
of 10 cm of ileum 

Hypochromic, normocytic 
anemia 

9 

Cecal carcinoma (grade 2) 
with partial obstruction of 
lower portion of ileum 

Hypochromic, normocytic 
anemia 


* Patient died following operation 
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If macrocytic anemia is attiibutable only to failure of absorption of the 
effective hematopoietic principle, the anemia should lespond to effective liver 
fractions administered parenterally, but this did not occur m two cases in 
which the patients were adequately treated It would appear that m regional 
ileitis particularly, the piocess m some manner pioduces some change, per- 
haps m the form of a toxin, which prevents utilization of the hematopoietic 
principle by the liver Since m most instances, as has been pieviously stated. 

Table III 


Cases with Blood Picture of Pernicious Anemia or Macrocytosis 


Case 

Chief complaint 

Condition found 

Blood picture previous 
to operation 

1 

Intermittent cramping ab- 
dominal pains for eight 
years 

Inflammation of terminal 
portion of ileum and di- 
lated loops of intestine 

Macrocytosis 

2 

Dull, intermittent abdom- 
inal cramps for three 
years 

Distal 25 to 30 cm of ileum 
involved in inflammatory 
reaction 

Macrocytosis* 

3 

Constipation for 20 years 

Regional ileitis 

Macrocytosis* 

4 

Intermittent low cramping 
abdominal pain for five 
years 

Inflammation of terminal 
portion of ileum, with 
some dilatation and ob 
struction 

Macrocytic, hypochromic 
anemia 

5 

Numbness and tingling of 
hands and feet, pain in 
right lower quadrant of 
abdomen, diarrhea for 
three months 

Inflammatory lesion invoh - 
ing cecum and 8 cm of 
ileum 

Macrocytic, hypochromic 
anemia 

6 

Cramping, intermittent 
pains m right lower quad- 
rant of abdomen for tw’o 
years Condition diag- 
nosed as pernicious anemia 
and patient treated with 
liver before admission 

Extensive inflammation of 
lower portion of ileum 
with slight obstruction 

Pernicious anemia 

7 

Cramping pain in right 
lower abdominal quadrant 
with vomiting for two 
months 

Carcinoma of terminal por- 
tion of ileum with obstruc- 
tion 

Macrocytosis 

8 

Recurrent numbness and 
tingling of the feet and 
hands for nine years, con- 
stant dull aching pain in 
right upper quadrant of 
abdomen for one month 

Diverticulosis of the left 
half of colon and chronic 
ulcerative colitis of the 
right half of colon 

Macrocytosis 

9 

Anemia and weakness for 
one year 

Carcinoma (grade 2) of ce- 
cum 

Slight macrocytosis sug- 
gestixe of pernicious 
anemia 

10 

Intermittent abdominal 
cramps for four years and 
severe cramping pain in 
lower part of abdomen for 
seven months 

Subacute ulcer of ileum 
with partial obstruction 

Macrocytosis 

11 

Numbness and tingling of 
hands and feet with sore 
tongue for eight weeks, 
fecal fistula for 12 years, 
diarrhea for one year 

Multiple fecal fistula of the 
small intestine 

Pernicious anemia* 


Patient died follow mg operation 
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the blood picture can be distinguished from that seen in pernicious anemia, 
the finding suggests that factors other than failure of absoiption and utili- 
zation of the hematopoietic principle may produce a macrocytic type of 
anemia 

Since the macrocytosis and anemia disappeared following operation in 
this series of cases, it would not seem essential to treat such an anemia with 
materials effective m the treatment of pernicious anemia It seems to us, 
however, that foi good therapeusis such preparations should be used and 
pieferably by the parenteial method as this should result in a rapid response 
of the blood to normal One should have constantly in mind the possible 
coexistence of pernicious anemia, and in cases in which the clinical findings 
support a diagnosis of pernicious anemia, the treatment must be continued 
after operative procedures 

The most outstanding symptom m this series of cases was ciamping ab- 
dominal pain (tables 2 and 3) We wish to emphasize that this symptom, 
particularly m the presence of macrocytic anemia without symptoms of per- 
nicious anemia, strongly suggests a lesion of the ileum 

It also should be emphasized that macrocytic anemia does not always 
mean pernicious anemia or sprue, but m such cases patients should be studied 
m detail to eliminate lesions of the small intestine or liver This is especiallj 
true if the patient presents none of the symptoms of pernicious anemia 

Summary 

Macrocytic anemia fiequently affects individuals who are suffering from 
legional ileitis Any intestinal lesion which produces obstruction may pro- 
duce a macrocytic anemia Carcinoma of the cecum, tuberculous ileitis, and 
fecal fistulas did not produce a macrocytic anemia 

Parenteral administration of liver was not effective in the tieatment of 
the anemia associated with regional ileitis The condition of the blood 
improved spontaneously following operation Coexistence of pernicious 
anemia and lesions of the intestine has been considered 
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MEDICO-DENTAL RELATIONS, THE DENTIST’S 

VIEWPOINT 

By J T O’Rourke, BS,DDS,FCAD, Louisville, Kentucky 

The question of medico-dental relations is one which has been discussed 
for many yeais It was origmall) prompted by the empirical findings of 
those early practitioners Avho had observed either a faA'orable i espouse to the 
elimination of certain oral conditions, or the damaging effects of faulty den- 
tal technologj^ The case repot ts of Benjamin Rush and his contemporaries 
on the benefits fiequently accompanying the elimination of oral infections 
are well known The peiiod in which these early practitioners lived did 
not offer such opportunities for investigation as exist today, 3 'et their fre- 
quent reports on medico-dental relations are not without value 

The first school of dentistry was founded ( 1840) with full recognition of 
the existence and value of the then known medico-dental relations The 
objectives of the school according to one of its founders, Chapin A Harris, 
M D is “ to give those Avho receive its instructions a thorough medico- 
dental education, so that Avhen they enter upon the active duties of the 
profession they may be enabled to practice it, not alone as a mere mechanical 
art, but upon sound scientific principles, as a regular branch of medicine ” 
Dr Thomas Bond, one of the faculty of the first school, states in the intio- 
duction to his Practical Treatise on Dental Medicine • that “ the purpose 
of the present work is to present to the reader a digest of information pre- 
pared with particular reference to the morbid connections certainly existing 
between the teeth and the rest of the body ” 

The handicaps imposed by the continued existence of apprenticeship 
methods, the rise of commercialism in many dental schools, inhibited the 
attainment of the health service objectives of the early schools, and dentistry 
for the most part continued to limit its activities to dental technology 
Medicine, busy creating and utilizing new knowledge in its field, also left 
untouched areas now recognized as having medico-dental relations It was 
not until the early part of the twentieth century that the findings of Hunter, 
Billings and others stimulated interest and further investigation into the 
possible relations which oral infections may have as etiologic factors in sys- 
temic disease Though early interest and enthusiasm on the subject were 
accompanied by many misinterpretations which have led to radical and 
fanatic therapy, that period fortunately is about ended, and an era cliar- 
acterized by conservative, though progressive, attitudes has now begun 
The modern concept of medico-dental relations includes, in so far as 
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we have been able to determine, several general phases namely, the effects 
which oral diseases oi disorders may have as etiologic factors in systemic 
disease, in the aggravation of already existing conditions, in the establish- 
ment of a negative phase of body defense factors, as the cause of certain 
reflex distuibances, and finally, the changes in the oral hard and soft tissues 
due to systemic disease or metabolic disorder Obviously there is in each 
phase the same difficulty m establishing absolute pi oof that exists in con- 
nection with the etiology of many diseases 

McNevin and Vaughan,-* in a discussion of focal infection, state that (1) 
“ Even if absolute proof of the existence of oral and other foci of infection 
cannot be submitted, it is nevertheless a leasonable assumption”, that (2) 
“The strong circumstantial evidence advanced, stiengthens the assump- 
tion ”, and (3) “ The exact nature, however, of the effect which oral foci 
exert on the body, in each case cannot always be determined ” From the 
viewpoint of the dentist, it is not any spectaculai nature or effect of oral foci 
which should cause them to command attention, but rather the great fre- 
quency with which they occur It is one thing to attach little importance to 
a single oral lesion, but quite another to disiegard the piobable effects of 
many cai lous teeth, or multiple supporting tissue lesions, in the mouth of one 
patient It is the rare individual today who does not harbor either one im- 
portant or several minor foci Clinical search for spectacular or potent oral 
foci often overshadows consideration of the long range effects of those of 
apparently lesser and more immediate import If it be true that most dis- 
eases are due to a combination of forces, may it not be said that apparently 
harmless multiple foci constitute a force, which though it may not be the 
most active, is nevertheless a needless burden to the individual ? Perhaps we 
dwell too heavily on this point, however, it is prompted by the appallingly 
high incidence of mouth filth, dental caries, and so-called pyorrhea among 
American people One has but to examine several thousand adults or chil- 
dren to reach the conclusion that a large numbei are carrying multiple oral 
foci which should be eliminated 

Much has been written regarding the routes by which the products of 
oral sepsis may be transported to other parts For the most part, emphasis 
on the spread of infection by the blood and lymph stream has excluded con- 
sideration of the probable effects of transfer by swallowing, aspiration, or 
by continuity of tissue Because of the location of oral infections and the 
gieat fiequency with which they occur, should not these avenues for the 
spread of septic products be rated higher in importance than they now are? 
Even though the transfer of infection by continuity of tissue, aspiration or 
swallowing be regarded as devoid of significance in the etiology of res- 
piratory or gastrointestinal diseases, may it not impose aggravating fac- 
tors which make successful treatment difficult? In view of the widespread 
lack of mouth hygiene, the high incidence of dental caries and pyorrhea, it 
is not illogical to assume that effective mouth hygiene offers some pi otection 
against certain respiratory or gastrointestinal diseases 
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The physician should ha\e knowledge of all of the oral disease or dis- 
oiders of his patient, therefore, the leport of the dentist should be a com- 
prehensive one, going far beyond the now too common, and too limited 
statement as to the patient’s oral condition These repoits, I believe, should 
include data relative to conditions which may beai causal lelations to sys- 
temic disease There aie good reasons foi the assumption that there should 
be included information as to the extent of dental canes, pulpless teeth, in- 
fections of the peridental tissues, alveolar abscesses, residual infection, im- 
pacted teeth, mouth filth, and maiked malocclusion 

Dental caries, the most frequently occurring physical defect among civil- 
ized peoples, has for years been regarded as a condition to be treated from a 
point of tooth conservation From research findings and clinical observa- 
tion one IS led to conclude that dental canes, especially in youth, may be re- 
garded as an important focus of infection It has been shown by Noyes, 
Fish and others that fluids may easily be passed through the tubules of the 
dentin to the pulp Hartzell and Henrici * state that, “ Oui results confirm 
m a general way the studies of Collins and Lyne If our observations are 
correct we must conclude that in approximately one-half of the number of 
teeth invaded by caries or sui rounded by pyorrhea, the pulps are already in- 
fected by streptococci ” In 1920 these investigators state that subsequent 
studies give “ ample confirmation of the opinion previously arrived at from 
bacteriological studies that the pulp may be (a) invaded by niici oorganisms 
long before it is actually exposed by caries, and (&) may be repeatedly in- 
jured by microorganisms long before it actually undergoes necrosis ” 
Thoma ® has shown that the Sh eptococcus vvidans is the most important 
factor in pulp infection He states tliat in 16 out of 21 cases with closed 
pulp chambers pure cultures of SUcptococcns vuuions were produced, and 
concludes that “ an infected vital pulp, no matter whether there are marked 
periapical changes oi not, is often a very impoitant focus of infection ” 

The evidences of favorable lesponse to the treatment of dental caries is 
too frequent to put to one side as being without significance The elimina- 
tion of lymphadenitis, and the inciease in alertness and in general well-being 
have been observed many times in this country and abioad While there 
are involved such other factors as the relief of pain and more effective 
mastication, we believe that treatment which stops the transfei of septic 
products through the tubules of the dentin to the pulp undei biting stress or 
perhaps without it, is in the mam responsible 

The oral focus about which more has been written than any other is the 
chrome alveolar infection Presenting as it does a closed focus, there is 
much to prove that it is a common etiologic factor in diseases of adjacent 
and remote structures It would be out of place here to enumerate the list 
of specific conditions commonly ascribed to these foci It should be said, 
lowever, that it is all too common practice to consider chronic alveolar 
a scesses as the only oral source of focal infection There is no sound basis 
or the apparent exclusion of other foci which may also be present Neither 
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are there any giounds foi the optimism so frequently encounteied in the 
absence of gross radiographic evidence Any estimate of the effects of 
these infections as judged by radiographic evidence is obviously unreliable 
It has not yet been shown tliat pulpless teeth can be successfully treated, 
and until this proof is at hand, protection of the patient should warrant their 
removal Statements that the extraction of such teeth is not always fol- 
lowed by a favorable response are somewhat beyond the point Dental 
infections may not have been a cause of the disease under consideration, 
howevei, they should be rated as potentially dangerous and therefore 
eliminated 

As to the condition commonly called pyoiihea, there appears to be much 
confusion as to the part which it may play m systemic infection Much of 
the confusion results from the fact that all too frequently all changes in 
the supporting tissues of the teeth are included under the term pyorrhea 
Atrophic changes, so-called recession, of the alveolar and peridental tissues 
are unimportant as etiologic factors in focal infection, however, because these 
atrophic changes are often accompanied by increased mobility of the teeth, 
a focus of infection is often assumed to exist and exti action of the teeth is 
advised It is the peridental infection, oi the suppurating pyorrhea pocket, 
which should command the interest of the physician The tissues involved 
m this condition, abundantly supplied as they are with lymphatic and capil- 
lary blood vessels, otfer many avenues for the extension of bacteria and 
their products The disease should be legaided as a focus of infection of 
considerable importance, not only because it affords opportunities for metas- 
tasis, but also for the reason that drainage from the suppurating tissues 
tends to raise the oral bacterial count to a high point The accompanying 
increase in mouth bacteria, though usually disregarded, may m chronic sup- 
purating infection of the alveoli and peridental tissues establish by a spread 
of infection through aspiration, continuity of tissue, or swallowing, relations 
to diseases of the gastrointestinal, and upper and lower respiratory tract 
Whether or not one accepts mouth bacteria as beaimg causal relations to 
these diseases, it appears that m their treatment at least, the establishment 
and maintenance of mouth hygiene should be good routine practice 

Yet another common oral source of infection is seen in the residual areas 
remaining in the soft tissue of alveolar bone following the removal of 
teeth They are caused by leaving infected root apices, cysts, foreign bodies, 
loose particles of alveolar bone, or by the incomplete removal of pathologic 
tissue These residual areas are so frequently found m the partially or 
completely edentulous jaw, that the absence of teeth still leaves ground for 
suspicion that such areas may exist It is also good routine piactice to sus- 
pect the presence of uneiupted teeth in the edentulous jaw The patient is 
not usually conscious of the presence of residual areas, unless symptoms of 
acute infection arise , therefore, for practical diagnostic purposes absence of 
local symptoms does not warrant the assumption that these areas do not 
exist and bear some relation to diseases of adjacent or remote tissues 
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In addition to oral infections and their possible relations to S}Stemic 
disease, the reflex disturbance frequently established by unerupted and im- 
pacted teeth, pulp stones and sclerotic bone are of interest The removal 
of these occasional causes of reflex disturbance have so often brought 
relief, that they should be of considerable import in oral diagnosis 

In considering oral infections m their relation to systemic disease, it is 
frequently stated that individuals may carry most of them without apparent 
harm However, one must conclude that the body defense factors are not 
inexhaustible, and even though one held that oral infections are devoid of 
direct causal relations in systemic disease, it would be difficult to justify a 
premise which held that they did not constitute a needless but den which 
tended to jeopardize the defensive powers of the individual In persons 
who have lost much of their normal defense, the coexistence of chronic oral 
infections with systemic disease is too frequent to be overlooked 

It is interesting to note the views of Haden,® who states that “ In study- 
ing patients with systemic disease of focal origin, all possible foci of in- 
fection should have careful clinical consideration Every student of focal 
infection is impressed with the fact that no subject m medicine must be 
handled with more mature clinical judgment when one sees the harmful 
results of the reckless removal of teeth, the frequent ascribing of conditions 
to focal infection when due to entirely different causes, and caieless promises 
for the relief of systemic lesions by the extraction of teeth Careful study 
of the subject must convince one of the importance of dental focal infection 
in the causation of systemic disease ” 

Pemberton,^ in speaking of the removal of focal infection in arthritis, 
makes an excellent point when he states that “ Much emphasis will be placed 
here upon the removal of focal infection, but the importance of a medical 
understanding of the individual as a whole precedes this Notivithstanding 
the theoretical propriety of removing infections, any step in this direction 
may, especially in the later stages, be not only unprofitable but dangerous ” 
This statement is especially applicable to the removal of oral infections 
Very frequently when systemic disease demands the removal of these in- 
fections, the extraction of a number of teeth at one period is followed by 
severe reactions and exacerbation of the patient’s symptoms In the ter- 
minal diseases, the gradual elimination of oral infections, sometimes over a 
period of w'eeks appears to be good practice 

Another side of the question of medico-dental relations includes those 
points at which the dentist should refer his patient to the physician In 
general this is indicated when (a) it is thought that systemic conditions are 
etiologic factors in the establishment and maintenance of certain oral dis- 
eases, disorders or deficiencies, and (&) when oral manifestations of sys- 
temic disease, for which the patient is not being treated, are recognized by the 
entist To the end that graduates in dentistry shall be more capable of 
initiating intelligent action on these tw’^o points, American dental education 
las made important changes m its curriculum and objectives 
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As yet the exciting cause of dental canes is unknown, therefore pre- 
ventive measuies are for the most part empirical There appears, however, 
to be general recognition of the value of high stiuctural resistance to dental 
caries, and to the piotection afforded by haimonious and adequate develop- 
ment of jaws and teeth Inasmuch as tooth development begins in intra- 
uterine life, and as the follicles of both the deciduous and permanent teeth 
aie developed at birth, one may well say that the problem of satisfactory 
development, and the pie\ention of dental caries m part at least, up to the 
eruption of the first tooth, is one foi the physician It is well known that 
up to this point many things may happen to prevent harmonious develop- 
ment Over these disturbing factors, the dentist has no control There- 
fore, the physician must in the mam be lesponsible for the inauguration of 
such preventive oi therapeutic measuies as may be necessary 

It IS difficult to agree with those who appi oach the problem of arresting 
or preventing dental caries through dietaiy measures alone The simple 
administration of calcium or phosphorus compounds and vitamin bearing 
substances guarantees little, unless it can be shown that dietary deficiencies 
actually exist Medical undei standing of the patient as a whole is neces- 
sary for the reason that many factors may prohibit assimilation and fixation 
of inorganic salts The patient may be suffering from some systemic dis- 
ease or metabolic disorder or may be eliminating desnable inorganic salts 
too rapidly Diagnosis by the physician should be tlie basis for judgment 
in the mattei of diet as a preventive measure in dental caries The physician 
and the dentist, coopeiating m aiiesting oi preventing this widespread con- 
dition, can accomplish much moi e than can either one alone 

The frequent need for cooperation of the internist is evident in the pre- 
vention and treatment of supporting changes (pyorrhea) when one con- 
siders the constitutional factors usually involved These changes seldom 
occur before middle age, and are rai ely established in a marked way so long 
as the patient has sufficient resistance to withstand the burdens imposed 
by such local factors as malocclusion, faulty restorative work, or inadequate 
mouth hj'^giene Obviously certain changes can be accounted for m terms 
of advancing age , however, both acute and chronic systemic disorders usually 
leave their mark on the alveolar and peridental tissues and in addition lower 
their resistance to infectious and mechanical stresses These oral mani- 
festations of metabolic disturbances present a much wider field than is 
ordinarily thought They include such conditions as diabetes which, m 
addition to lowering resistance, may be accompanied by changes in the oral 
mucous membrane , anemias, with their frequent oral symptoms , malnutri- 
tion with its accompanying deficiencies , nephritis and many other conditions 
which obviously need not be considered here It is sufficient to repeat that 
such conditions play no small part in disturbing the health of the alveolar 
and peridental tissues Most human dentures are so poorly developed, or 
become so damaged through caries, that harmonious function of the denture 
IS impossible Factors of ill health imposed on existing disharmonies often 
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bring about complete edentulation in early middle life The search for a 
single local etiologic factor m supporting tissue changes, or the attempt to 
prevent or successfully treat these conditions as purely local changes, is for 
the most part futile Diagnosis and treatment by the internist m a large 
number of cases is either a prerequisite to or accompaniment of successful 
dental service in preventing or treating these conditions 

The illustrations wdncli have been drawm serve only to show' examples 
of areas having medico-dental relations In the past these areas have been 
relatively untouched by either medicine or dentistry Dentistry largely be- 
cause of certain heritages which it had difficulty in o\ercoming, centered 
its efforts for the most part on restorative and replacement procedures 
As research and clinical observation caused revival of interest in the relation 
of oral sepsis to systemic disease, changes m attitude began to take place 
The key to the solution of the problem, dental education, w'as stimulated 
by an excellent report on dental education by the Carnegie Foundation 
Among other things this report held that dentistry “ properly a form of 
health service,” expanded as it should be in biological scope and strengthened 
in its health service aspects, w'ould be devoted, “ to detection and provisional 
diagnosis of dental and oral symptoms that indicate the prevalence or impl)- 
the probable existence of ill health elsewhere in the body and to suitable, 
supplemental, advisory health service including consultation wuth the pa- 
tient’s physician, based on such observation and diagnosis ” 

Following a four }ear curriculum study m wdiich medico-dental relations 
played an important part, the American Association of Dental Schools 
adopted among other objectives of dental education, those w'hich call for 
the education of students in order that they may be (a) competent m the 
maintenance of oial health, and in the treatment of oral diseases, disorders 
and deficiencies wuth understanding and appreciation of the relationships 
between oral and systemic conditions m health and disease, and (b) be able 
to cooperate effectively with persons engaged in allied fields of service 
Recommendations relative to a suggested curriculum leading to attainment 
of these objectives were also adopted by the Association 

Ihere is sound basis for anticipating that research and clinical observa- 
tions will show even more important and more extensive medico-dental re- 
lations than are now thought to exist Utilization of knowledge m tlie 
areas which have so long been neglected depends primarily on education 
and cooperation Dental education is taking many forward steps and by 
1937 nearly all dental schools will require tw'o j'ears’ pre-dental work for 
admission to improved four year courses Dental organizations are becom- 
ing increasingly more active in the promotion of research in the biological 
phases of dentistry In general, trends indicate a healthy forward move- 
ment to new goals and to the acceptance of broader responsibilities in the 
health service field 


In closing, may I express appreciation for the cooperative spirit with 
W'lich medicine has approached problems involving medico-dental relation- 
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ships It has been both helpful and encouraging Continued and extended 
cooperation between the two professions will, I am certain, mean much to 
the patient, the physician, and the dentist 

REFERENCES 

1 Harris, C A Principles and practice of dental surgery, 3rd Ed , 1848, page 38 

2 Hartzell, T B , and Henrici, A T Microscopic study of pulp from infected teeth, 

Jr Dent Res, 1920, ii, S37-550 

3 McNevin and Vaughan Mouth infections and their relation to systemic disease, vol 1, 

page 78, Joseph Purcell Research Memorial, New York 

4 Hartzell, T B , and Henrici, A T The bacteriology of vital pulps, Jr Dent Res , 

1919, 1, 421 

5 Thoma, K H Infected vital dental pulp, Jr Dent Res , 1928, viii, 529-550 

6 Haden, R L Dental infections and systemic disease, 2nd Ed , 1936, Lea and Febiger, 

Philadelphia, page 160 

7 Pemberton, R Arthritis and rheumatoid conditions, 2nd Ed , 1935, Lea and Febiger, 

Philadelphia, page 166 



CASE REPORTS 


ACUTE GUMMATOUS MYOCARDITIS SIMULATING ACUTE 
MYOCARDIAL INFARCTION ’ 

By Edward C Reifenstein, M D , F A C P , Syracuse, N Y 

Coronary thrombosis was larely diagnosed ante mortem prior to 1918 At 
that time textbooks on medicine contained no reference to the clinical condition 
It IS a tribute to American medicine that the clinical recognition of cardiac in- 
farction IS due to the observations and studies of American physicians 

Osier was familiar with the condition Dock “ was one of the first to de- 
scribe a case which had been diagnosed ante mortem However, its significance 
was not appreciated until Heriick in 1912* and again in 1918 had described 
its clinical features and drawn attention to the fact that it could be easily diag- 
nosed and that many cases recoveied 

The importance of the subject soon became quite apparent, so that within a 
comparatively short time it was more frequently recognized and diagnosed, at 
first, as is usual, in places where teaching was done The transition in the state 
of our knowledge of the condition was ably expressed by Christian* in 1925 
“Twenty-five years ago, cardiac infaiction as a result of coronary thrombosis 
had been shown to me in the postmortem room but 1 recall no reference to car- 
diac infarction or, as it is sometimes termed, coronary thrombosis, as a condition 
to be recognized during life My teachers of that day seemed unable to make 
the diagnosis m the clinic Today I find that fourth year medical students in 
my wards at the Peter Bent Brigham Hospital consider it in rendering a diag- 
nosis on a patient assigned to them for history and physical examination, and 
adopt or eliminate it with a very considerable degree of accuracy In other 
words, the students of today diagnose with much accuracy a condition that was 
hardly known to medical students twenty-five years ago ” 

The oldei practicing physicians were naturally slower to appreciate the con- 
dition However, with increasing knowledge, they too have become familiar 
with it, so that today coronary thrombosis is frequently and usually correctly 
diagnosed by the practicing physiaan Hamman ® expresses very well the 
change which has occurred “ Ten years ago I was often called to see patients 
with symptoms of collapse following a severe attack of pain in the chest, and 
under these circumstances had the satisfaction of pointing out how simply the 
lagnosis of coronarj thrombosis could be made Today the humblest practi- 
tioner of medicine is so familiar with the clinical picture and so alive to its rec- 
ognition that the opinion of the consultant is seldom needed to suggest the diag- 
nosis Now when almost every sudden pain in the chest of a person past middle 
* e IS called coronal y occlusion, it seems appropriate to sound a warning There 
nre other diseases of the heart, lungs, and abdominal organs which so closely 

Detroit meeting of the American College of Physicians, March 6, 1936 
m tne Department of Medicine, College of Medicine, Syracuse Uniiersitj 
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lesemble coionaiy occlusion that they are often distinguishable fiom it only 
with great difficulty and sometimes not until autopsy discloses in detail the real 
state of affaiis ” 

This coincides with my experience Paiadoxically, the consultant no longer 
introduces the diagnosis of myocardial infarction, but now either confiims it 
01 diagnoses one of the less common hut equa’ly important conditions simu- 
lating myocardial infarction 

Natuially, at first mistakes in diagnosis occuiied because the clinical condi- 
tion was not cleaily undei stood One of the eiiors was to diagnose an acute 
surgical condition in the abdomen because of the prominence of the abdominal 
symptoms, and in several instances exploiation of the abdomen was done and 
no iDathology found Latei the correct diagnosis was shown at autopsy Le- 
vine and Tranter" and latei others, Hambuigei,® Hardt,® Anderson,^® Coffen 
and Rush,^^ Portis,^® directed attention to this phase of the problem 

Now the situation is reversed Failure to recognize myocardial infarction 
raiely occuis In fact, it is sometimes eironeously diagnosed in the piesence 
of conditions which resemble it The error may prove serious or even fatal 
to the patient, especially if the condition is one which could have been relieved 
by proper medical oi surgical procedures Within the past few years the liteia- 
ture on this subject has contained reports of various conditions which simulate 
myocaidial infarction Among these aie acute pericarditis,® pulmonary em- 
bolism,' ^® acute uppei abdominal disease,® ® interstitial emphy- 

sema,® ruptuied aorta,®- ^®- dissecting aneurvsm of the aoita,"-®® ruptured 
auiicle,®® spontaneous pneumothoiax,®* sudden change in the rhj'thm of the 
heart®® 

I have seen examples of many of these and I have also seen in consultation 
and on the wards of the University Hospital instances where coionary throm- 
bosis was diagnosed, and the condition latei shown to be acute mediastinitis 
severe hemorrhage from a duodenal ulcer, acute acidosis associated with diabetes 

It is the puipose of this communication to draw attention to still another 
condition which piesents a confusing resemblance t?o coronary thrombosis A 
patient was observed on the wards of the University Hospital with the symp- 
toms, physical signs, blood pressure readings, laboratoiy findings, electrocaidio- 
giaphic evidence and clinical couise usually considered characteristic of acute 
myocaidial infaiction This similarity justifies the jiresentation of the details 
of the case 


Case Report 

A wliite male truck driver, aged 26 years, was admitted to the University Hos- 
pital July 6, 1932, acutely ill, complaining of constriction beneath the lower end of 
the sternum and the upper abdomen and nausea and vomiting of three days’ duration 
I he family history was unimportant The patient had been married seven years , 
Ins wife and one child five years of age were living Three years ago his wife had 
a miscarriage at the third month of pregnancy the cause of which was undetermined 
Prior to the past year he was employed as a truck driver for a lumber and trucking 
company and since that time he had done odd jobs as a laborer During childhood he 
had measles, mumps, pertussis and scarlet fever There was no history of diphtheria, 
pneumonia or rheumatic fever Seven years before admission he had had a chancre 
and a gonorrheal infection , two years later he had a generalized body eruption which 
had reappeared three months prior to admission Because of the recurrence of the 
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rash and a four plus Wasseimann leaction, he was gi\en a senes of intra\enous 
and intramuscular injections This therapy was discontinued two weeks before 
admission because of the appearance of a dry, scaly dermatitis upon the hands and 
the face His wife, who had also been receiving treatments for syphilis, was then 
a patient in tlie University Hospital dangerously ill with a seveie form of dermatitis 
exfoliativa resulting from arsenical medication 

The present illness began on July 3, 1932, three days before admission, with 
pain and constriction in the low'er chest and upper abdomen, nausea, and vomiting 
The symptoms persisted and w^ere associated wuth a non-productive cough, general- 
ized soreness throughout the body, extreme weakness and exhaustion, and severe 
pain in the lower lumbai region that was aggravated by motion 

The physical examination show’ed the patient to be acutely ill, in shock, dvspneic, 
complaining bitterly of a sense of constriction in Ins chest The skin re-vealed a 
rash with scaly, psonasis-like lesions located on the abdomen, the arms, and the legs , 
and also many macules and papules, particularly prominent on the palms of the 
hands and the soles of the feet The tongue wms red and dry The oral hjgiene was 
poor and the teeth were decayed There w'as no general adenopathy The veins ol 
the neck were not prominent The examination of the lungs failed to reveal ab- 
normal findings The apex beat of the heart could be neither seen nor felt, nc 
cardiac enlargement could be found, and the heart sounds w’ere of faint intensity 
Ihe apex rate was 100 beats per minute with regular rhythm The radial pulse was 
very feeble and could scarcely be detected The blood pressure reading w'as 106 
systolic and 80 diastolic The superficial and deep reflexes w'ere absent Tlie edges 
of the spleen and liver w'ere not palpated There w'as no pitting edema of the 
extremities The temperature on admission was 98 degrees The follow'ing da> 
the temperature was found to be 102 8°, pulse 100, respiration 20 The blood count 
was as follows Hemoglobin 89 per cent , red blood cells 5,200,000 , w'hite blood cells 
23,300, polymorphonuclears 87 per cent, lymphocytes 13 per cent The examination 
of the urine showed tw'o plus albumin wuth numerous hyalin and granular casts 
There was an elevated non-protein nitrogen (66 6 milligrams per cent) and a blood 
sugar of 129 milligrams per cent The electrocardiogram show'ed a high take-off 
of the T-wave in Lead I, with an abnormal take-off of the T-wave in Lead HI, 
having the pattern usually seen in acute myocardial infarction At this time the 
heart sounds were less intense, gallop rhythm was present, and moisture appeared in 
the lungs posteriorly 

The dermatological service reported “ This patient shows a condition suggesting 
psoriasis by the color, distribution and grouping of the lesions on the abdomen, 
chest and legs , however, it may possibly be a papulo-squamous syphilitic or arsenical 
dermatitis ” 

During the 14 days ihat he was in the hospital, he continued to have an elevated 
temperature (figure 1), an increased pulse rate and a persistent leukocytosis The 
sedimentation time of the blood was 1 hour and 12 minutes , the blood non-protein 
nitrogen level varied from 66 6 milligrams per cent to 198 milligrams per cent The 
ood Wassermann on admission wms reported as showung partial fixation wuth both 
antigens, while tire second Wassermann reaction was reported as negative The 
assermann reaction on the spinal fluid wms also negative Electrocardiograms were 
nia e eiery two days and showed consecutive changes (figure 2) The heart sounds 
continued to vary in intensity with definite gallop rhythm The blood pressure 
^ dropped to 90 systolic and 60 diastolic, signs of circulatory failure increased, 
and 14 days after admission he expired 

T) p autopsy was performed at the Universitj" Hospital July 20, 1932, by 

*" B Haitsfield of the Department of Pathology “The examination of the 
peri oiieal cavity w'as negative with the exception of the enlargement of the mesenteric 
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lymph nodes Both pleural cavities contained 100 c c of slightly blood tinged fluid 
The pericardial cavity was Without evident lesion The heart was found to be some- 
what larger than usual and on the exterior surface showed a few milk patches The 
aortic valve showed some thickening along the line of closure The area of the aorta 
attached to the heart was considerably thickened and showed pearly gray elevations 
The other vessels showed nothing unusual The endocardium was somewhat lighter 
m color than usual The myocaidium was lighter in color than usual and there were 
areas scattered throughout having a reddish streaked appearance This was notably 
marked in the left ventricle The coronary arteries showed a moderate amount of 
yellowish thickening, however, no areas of occlusion and no thrombus were 
found The exteinal surface of the lungs was reddish in color and scattered over 
the surface of both lungs there were found slightly elevated reddish areas ranging 
from 1 cm to 3 cm in diameter On section these areas extended down into the 
lungs and were fairly well demarcated, considerably reddish in color and firmer than 
the surrounding tissue The remainder of the lung tissue was crepitant throughout 
The spleen was without evident lesion The liver margins were somewhat rounded, 
on section the cut surface was mottled yellowish and brownish in color The kidneys 
showed nothing unusual on external examination On section one small area on the 
right and two small areas on the left were found that were gray in color and slightly 
demarcated with a slightly hemorrhagic edge The remainder of the kidney section 
was not remarkable The capsules stripped with slight difficulty leaving a smootli 
surface The aorta showed maiked thickening and some calcification of the thoracic 
portion The area above the celiac axis showed similar thickening Mingled with 
the yellowish elevations were pearly gray elevations which appeared to be the pre- 



Fig 3 Heart muscle Area of necrosis showing giant cells in mononuclear reaction 
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dominating lesion There was considerable longitudinal wrinkling of the intiina 
This was most marked in the arch of the aorta which appeared to he slightly dilated ” 
The anatomical diagnosis was syphilitic aortitis, apparent acute mj ocarditis, multiple 
infarction of tlie kidney, multiple infarction of the lungs “The microscopic ex- 
amination of tire aorta revealed lesions typical of syphilitic aortitis Examination of 
the heart muscle showed giant cells in areas showing mononuclear reaction (figure 3) 
The examination of the aorta and the heart muscle for spirochetes was negative ” 

Discussion 

The symptoms, physical signs, leukocytosis, elevated temperatuie, increased 
sedimentation time, and lepeated abnormal electi ocardiogranis warranted a diag- 
nosis of myocardial infarction due to coronary thrombosis, but m an attempt 
to associate this condition with syphilis, one encountered certain difficulties 
It IS generally agieed by most writers that syphilis is laiely the cause of coronary 
thrombosis Levine stated that 4 5 pei cent of his cases of coronary throm- 
bosis were syphilitic and that it would not follow that even m these syphilis 
had a direct causative influence in the coronary thiombosis That it was so of 
the patient, aged 36, wdio was the youngest of his series, seemed likely 

Syphilis IS supposed to affect the myocardium in the following ways (1) 
Specific fibrous myocarditis of Warthin, (2) Gummatous myocarditis, (3) In- 
volvement of the coronaries either at the ostium or by pioducing an endarteritis 
In our patient, although it was evident that the myocardium was damaged, 
syphilitic myocarditis did not seem to be the logical diagnosis because the ex- 
istence of the specific fibrous foim has not been definitely proved and because 
of the rarity of the gummatous type Pathological studies by Scott,®® Clawson 
and Bell,®* Maitland,®® and Saphir ®® would indicate that there is no specific form 
of myocarditis due to syphilis, notwithstanding the observations made by War- 
thin ®‘ The pathologist has been unable to differentiate the fibrous changes 
found in the myocardium in known syphilis from the fibrous changes found 
in other conditions including arteriosclerosis This fact and the failure to find 
spirochetes in the myocardium have been used as evidence against W arthin’s ®' 
concept that a specific form of myocarditis is found in syphilis MacCallum ®'* 
states that it is fairly self evident that syphilitic disease of the myocardium could 
occur in the form described by Warthm, and that it could heal with the traces 
indicated by such scars is equally clear, but he has seen very few cases in which 
active syphilitic myocarditis was suggested and has been unable to feel sure 
that the scars found in the myocardium were leally syphilitic Warthm’s views 
Iwve been supported m some instances by Boyd,®® Wilson,*® Paulhn,** and 
Hamman and Rich*® The majority agree, however, that it is a raie condition 
if It exists at all It might be well to direct attention to the difficulties which 
W elch,*® Doehle,** and Heller *® encountered when they first described changes 
in the aorta as characteristic of syphilis For many years the failure to find 
pirochetes in the aorta was used as an argument against the specificity of the 
esions before these lesions were universally accepted as characteristic of syphi- 
litic invasion of the aorta 

of ? ™P^^sses me as being rather unfortunate that the discussion of syphilis 
le myocardium has centered around the question as to whether or not a 
speci c form of myocarditis other than the gummatous type occurs A care- 
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ful Study of the excellent review by Saphir obviously discloses that gum- 
matous changes of the myocai dium have been reported in many instances This 
author m the beginning of his discussion stated that gummatous changes would 
not be leviewed However, in 138 chronological case reports which he had 
reviewed, there were 66 instances in which reference to gummatous changes 
was made Recently SohvaH® stated that “the acquiied teitiary syphilitic dis- 
ease of the heart (exclusive of syphilitic aortitis with commissud involvement) 
IS infiequent If one omits fiom consideration the controvei sial diffuse fibrous 
type, the disease may be said to assume the foim of diffuse interstitial gumma- 
tous myocarditis or that of localized gummatous myocarditis ” 

Syphilis may affect the coronaiy arteiies either by involving the ostium of 
the mam branch or by producing an endarteiitis of the teiminal branches Pin- 
coffs and Love have i ecently emphasized the importance of occlusion of ori- 
fices of the coronaries in cardiovascular syphilis In their small series of syphi- 
litic aoititis 71 4 per cent dying a caidiac death showed this lesion Love and 
Warnei in a study of syphilis of the heait, coronary ostia and coionary 
arteiies concluded that the lesion of the coronal les most commonly noted was 
an obhteiative endaitentis of the arterioles and that stenosis of the coionary 
ostia produces the most marked myocardial lesion They also believe that the 
myocardial lesions in syphilitic aortitis can be attiibuted to defective coronary 
circulation It is well to direct attention to the fact that, when the ostium of 
the coronaiy artery is entirely occluded by syphilis and mfaiction lesults, the 
infarction m no way differs from that associated with artenoscleiosis 

While syphilis of the myocai dium is uncommon, theie aie clinical leports 
(Biooks,^®’ Coombs,®^ Carter and Bakei,®^ Blackfoid and Boland,®® Magill 
which suggest that it occuis more fiequently than pathological studies indicate 
If additional methods of study of the myocai dium could be found and if more 
consideration were given to changes affecting the coronary arteries and to gum- 
matous changes, it is possible that the pathologists and clinicians would be moic 
in accord 

I have leviewed all the cases that I can find of syphilis of the myocardium 
since 1918, the time when Herrick ^ directed attention to the clinical picture of 
myocardial infarction, and have been unable to find any reported cases of 
syphilis of the myocardium with electrocardiographic and pathological studies 
and findings that resemble the picture of infaiction of the myocardium, with 
the exception of two instances occuning in the Massachusetts General Hospital 
The first patient,®® a male of 58 yeais of age, who had had a long anginal history, 
suddenly died following severe precordial pain Coronary sclerosis and cardiac 
infarction were diagnosed Autopsy showed “ the ostium of the right coronary 
artery completely blocked by a gummatous process No thrombosis of the 
coronaries or large infarction of the myocardium was found, however, nu- 
merous small fibrous scars were present in the myocai dium, particularly m the 
interventricular septum The histology of these suggests a luetic process rather 
than the ordinary fibiosis following circulatory block” 

The second instance,®® a male of 26 years of age, had an interesting history 
of thiee admissions over an eight months’ period, m the first admission for 
jaundice the diagnosis was catarrhal jaundice, m the second because of severe, 
non-localizing pain and jaundice, a diagnosis of cirrhosis of the liver was made 
and m the third because of severe precordial pain the condition was diagnosed 
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as syphilitic heart disease Autopsy findings supported this last antemortem 
diagnosis by leveahng syphilitic caidiac lesions including myocarditis 

Langeron reported an interesting case in which the clinical picture of myo- 
cardial infarction was present However, with the final episode no electro- 
cardiographic studies were reported Autopsy revealed closure of the ostium 
of the coronary artery No evidence of infarction was found 

The age of my patient, the history of S3'philis, and later skin manifestations 
justified the opinion that the myocardial damage was associated with syphilitic 
lesions involving the orifice of the coronary artery and this was the diagnosis 
on the second day of admission However, the course and the duration of the 
illness made the diagnosis unlikely and consequently the final diagnosis was acute 
myocardial infarction due to coronary thrombosis 

The case is of interest because at autopsy no occlusion of the coronary ar- 
teries was found However, microscopic studies disclosed definite myocardial 
damage associated with gummata Careful search for spirochetes in the heart 
muscle gave negative results These findings are significant and important 
because all the symptoms, signs, laboratory and electiocardiogiaphic evidence 
considered characteristic of myocardial infarction were present Of special 
interest in this case are the electrocardiographic findings relative to the R T and 
S T changes which were of the type usually considered characteristic of myo- 
cardial infarction The autopsy findings support the clinical and experimental 
observations,"®' that the R T and S T changes m the electrocardiogram 
are associated with disturbance of the myocardium 

Summary 

A case of acute gummatous myocarditis simulating myocardial infarction is 
presented The history, physical examination, laboratory findings, electrocardio- 
graphic evidence and clinical course usually considered characteristic of acute 
myocardial infarction were present The age of the patient, the history of 
syphilis, and the secondary skin manifestations justified the admission diag- 
nosis of myocardial infarction from closure of the ostium of the coronary artery 
due to syphilis , however, because of the duration of the illness the final ante- 
mortem diagnosis was acute myocardial infarction due to coronary thiombosis 
The autopsy revealed patent coronary arteries, and active granulomatous myo- 
carditis with multiple caseating foci No spirochetes were discovered in the 
heart muscle The patent coronary arteries and the extensive myocardial in- 
volvement suppoit the theory of the myocardial origin of the R T and S T 
changes which were found in the electrocardiogram It is suggested that gum- 
matous myocarditis probably occurs more commonly than has been realized, and 
t at It has not been recognized because too much attention has been given to the 
J^et not generally accepted specific interstitial myocarditis of Warthin Gum- 
matous myocarditis is presented as another condition to be differentiated in the 
lagnosis of myocardial infarction 

Conclusion 

1 While the diagnosis of coronary thrombosis is usually not difficult, occa- 
sionally errors are made 

2 Review of the literature reveals that there are conditions which closely' 
simulate coronary thrombosis 
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3 Wlienevei the clinical pictuic of myocardial mfaiction occuis in a voung 
person who has a histoiy or signs of syphilis, the possibility of syphilis affecting 
the ostium of the coronary arteries oi the myocardium should he carefully con- 
sidered 

4 Evidence is piesented to support the theory that the R T and S T changes 
in the electiocai diograin indicate disturbance of the myocardium 
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A CASE OF PERNICIOUS ANEMIA AND CHRONIC LYMPHATIC 

LEUKEMIA ' 

By Murray L Rich, M D , and Leon Schiee, M D , Ctncinnah, Ohio 

The combined occuirence of leukemia and pernicious anemia m one indi- 
vidual IS undoubtedly rare In 1900, Leube observed a patient with findings 
suggestive of both conditions, to which he gave the name “ leukanamie ” Since 
then a number of such cases have been leported, chiefly m the German literature 
Sinek and Kohn ^ m 1930 reviewed the repoited cases and came to the conclu- 
sion that most of them were either a tiue leukemia with a macrocytic type of 
anemia, or pernicious anemia with a leukemoid (myeloid) white cell picture 
They described a case which they had followed for two and a half years, in 
which they had made a diagnosis of myeloid leukemia superimposed on a pre- 
existing pernicious anemia Howevei, their evidence for the diagnosis of per- 
nicious anemia is not conclusive While their patient piesented a macrocytic 
anemia, glossitis, increase in serum bilirubin and achlorhydria, no reticulocyte 
response was recorded and there was only a slight gam in the led count follow- 
ing liver therapy Beiglbock ^ reported a case of subleukemic myeloid leukemia 

*Read by title befoie the meeting of the Central Society for Clinical Research, 
November, 1934 

From the Department of Internal Medicine, University of Cincinnati and the Medical 
Service of the Cincinnati General Hospital 



CASE REPORTS 


253 


with a clinical picture of pernicious anemia, and also reviewed the literature on 
the subject The same objection may be laised to the diagnosis of pernicious 
anemia in his case as in that of Sinek and Kohn 

We wish to report a case recently studied at the Cincinnati General Hospital 
in which we feel the diagnosis of both chronic lymphatic leukemia and pernicious 
anemia is fully justified 

Cask Report 

The patient, a white male, aged 75, was admitted to the Medical Service of the 
Cincinnati General Hospital on March IS, 1934 He had been in fairly good health 
until one year before, when he developed an aching pain in his back, shoulders and 
thighs, which became progressively worse He had also noticed increasing weakness 
and dyspnea on exertion, and more recently some edema of the ankles His appetite 
had been fairly good and he had been partaking of an adequate diet, particularly as 
regards meat and green vegetables He had not lost weight There had been some 
tingling and numbness of the extremities He had noticed some enlargement of the 
lymph nodes on the right side of his neck for the past 15 years, but had not been 
conscious of any recent increase in their size His general health had been good 
In 1927 he underwent an appendectomy for chronic appendicitis in another hos- 
pital No blood counts were recorded at that time The remainder of the history 
was not significant 

Physical examination revealed an elderly man, with white hair and a sub-ictenc 
tint to the skin and sclerae There were no manifestations of purpura Definite 
pallor was present The fundi showed moderate vascular sclerosis and old focal 
chorioretinitis in the right eye There was some congestion and edema of the nasal 
mucosa The teeth were worn and pyorrhea was present The tonsils were small 
and atrophic The tongue was pale, clean and somewhat smooth around the edges, 
the papillae were not definitely atrophied The thyroid was not remarkable A 
generalized lymphadenopathy was present, with involvement of the cervical, sub- 
niaxillary, supraclavicular, infraclavicular, axillary, epitrochlear and inguinal nodes 
The glands varied in size from that of a pea to a walnut They were discrete, firm, 
not tender and freely movable The lungs were not remarkable except for moderate 
senile emphysema There was no cardiac enlargement as determined by percussion 
or roentgen-ray A systolic murmur was heard along the left sternal edge The 
rhythm was regular, and the sounds were distant The peripheral vessels were 
moderately thickened The blood pressure was 120 mm of mercury systolic and 85 
diastolic The liver extended 8 cm below the right costal margin, it was firm, 
smooth and presented a sharp edge The spleen extended 6 cm below the left costal 
margin and was firm and slightly tender No other abdominal masses were felt A 
midline ventral hernia was present There was moderate soft pitting edema of the 
ankles The deep reflexes were absent Position sense was intact Vibratory sense 
lower extremities Rectal examination was negative 
the results of various laboratory examinations on admission were as follows 
lere were 1,200,000 red cells and 40 per cent hemoglobin (Sahh) The white 
count was 85,800 and the differential smear showed 93 per cent lymphocytes of 
varying ages, 5 per cent monocytes and 2 per cent neutrophiles The red cells 
s^iowed poikilocytosis and macrocytosis The mean corpuscular vmlume was 111, 
36^l'^ hemoglobin 39 8 and mean corpuscular hemoglobin concentration 

g platelets were apparently reduced m number The urine was negative 

no*”!^ trace of albumin, which later disappeared A gastric analysis showed 

Tlie^^K 1 following the injection of % mg of histamine, and a total acidity of 6 
the blood was negative The clotting and bleeding times were 
The icteric index was 9 7 and the serum bilirubin gavm an indirect Van den 
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Bergh reaction There was no retention of bromsulphalein hour after a dose of 
2 mg per kilogram of body weight The serum protein was 5 71 grams The 
non-protein nitrogen of the blood was 26 mg per cent 

The clinical picture together with a white cell count of 85,800, of which over 
90 per cent were lymphocytes, established the diagnosis of chronic lymphadenosis 
(chronic lymphatic leukemia) Because of the high color index and the presence of 
many macrocytes, it was felt that the patient was also suffering from pernicious 
anemia This was further borne out by the histamine achlorhydria, the lack of 
vibratory sensation over the lower extremities and the hematocrit values 

Accordingly, treatment was begun with liver extract intramuscularly He was 
given a total of seven injections, each derived from 100 grams of liver, over a period 
of 9 days The reticulocytes, which had varied betw'een 1 5 per cent and 2 5 per cent, 
began to rise 7 days later, and within two days reached a peak of 16 5 per cent (chart 
1) They then fell rapidly to the pre-treatment level, which was reached in 18 days 
Further treatment consisted in the administration of 30 grams of Ventricuhn daily 
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The red count rose gradually from 1,700,000 on March 28, to reach a maximum of 
3,300,000 on May 24 There was a corresponding increase m the hemoglobin from 
50 per cent to 68 per cent during the same interval During the remainder of tins 
period of treatment, the reticulocytes \ aried betw een 1 5 per cent and 3 7 per cent 
The white count during this period fell gradually from 120,000 to 40,000 and then 
rose to 110,000 The differential blood picture continued to show a predominance 
of old and young lymphocytes After three weeks of treatment, however, there oc- 
curred a small increase in the percentage of neutrophiles, and later there was a tran- 
sient rise in eosinophiles, wdnch numbered 7 5 per cent on March 27 

In order to rule out coincidence, it was decided to see if a reticulocyte response 
could be obtained a second time Accordingly, all anti-anemic therapy was discon- 
tinued for a period of eight w'eeks, during which time the bone marrow showed little 
erythropoietic activity Almost daily reticulocjTe counts varied between 0 5 per cent 
and 1 5 per cent The red count dropped to 1,800,000 and the hemoglobin to 44 per 
cent The wdiite count rose to 230,000 with over 95 per cent IjTnphocytes On 
August 22, treatment wnth anti-anemic substances w'as resumed Extract derived 
from 300 grams of liver w'as given intramuscularly during a period of one week, in 
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Table I 


Partial List of Blood Counts (Almost Weekly Intervals) 
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addition to 30 grams of V entnculin daily A rise in the reticulocytes again occurred, 
beginning on the third day and reaching a maximum of 14 1 per cent on the seventh 
day and returning to tlie pre-treatment level on the seventeenth day (chart 2) The 
red count and hemoglobin did not increase as much as before, reaching a level of 

2.400.000 and 52 per cent respectively after three weeks The increase was not 
maintained, and by the end of September the values had fallen to 1,900 000 and 41 
per cent respectively The dosage of Ventricuhn was then increased to 60 grams a 
day, and in October he was given 11 injections of liver extract This produced a 
slight prolonged reticulocytosis and later an increased red count and hemoglobin, 
the red cells reaching 2,800,000 and the hemoglobin 54 per cent on November 7 The 
white count did not fall during this second course of treatment, but ranged between 

160.000 and 330,000 

An attempt was made to demonstrate the presence or absence of the intrinsic 
substance in the patient’s gastric juice by incubating it with material containing the 
so-called “extrinsic” factor, but sufficient quantities of gastric juice could not be 
obtained 

The patient was given 60 grams of Ventricuhn daily for the remainder of his 
illness The red count gradually fell to 1,900,000 and the hemoglobin to 41 per cent 
In December and again ir January 1935, he received roentgen-ray therapy over the 
spleen and cervical nodes, which resulted in a marked drop in the number of white 
cells 

It IS to be noted that the first reticulocyte response was slightly delayed, and 
submaximal, considering the large amount of potent material given, and that the red 
count and hemoglobin never reached normal levels We believe that this may be ex- 
plained by the fact that the bone marrow was so infiltrated with leukemic tissue as to 
obviate a normal response Nevertheless, the red cell count and hemoglobin were 
increased to the level usually seen in leukemia in an advanced stage 

The patient remained in the hospital until his death one year later During his 
stay almost daily studies were made of his blood Some of these are recorded in 
table 1 His general condition remained about the same, except for signs of myo- 
cardial weakness, until late in February 1935, when he developed a purulent otitis 
media Soon after this he contracted pneumonia, which proved fatal on March 6, 
1935 Autopsy was performed four hours after death by Dr James Mack 

The significant findings at necropsy were as follows There was a generalized 
lymphadenopathy involving the cervical, infraclavicular, epitrochlear, axillary, in- 
guinal, femoral, mediastinal and abdominal nodes The glands were soft and yellow 
in color, and frequently as large as walnuts There was some myocardial degen- 
eration and fibrosis The liver weighed 2580 grams, and presented numerous very 
^lall nodules on its surface On section there was a large amount of yellow mottling 
I he spleen was likewise enlarged, weighing 625 grams It was soft, with a tense 
capsule and a smooth uniformly pale red pulp Microscopically, the lymph nodes were 
led with a solid mass of small lymphocytes which completely destroyed the internal 
structures There was also evidence of leukemic infiltration of the viscera The 
spinal cord showed degenerative changes wdiich were most marked in the posterior 
an lateral columns Sections of the bone marrow show'ed lymphoid infiltration 
to a great extent the myeloid elements The erythropoietic centers pre- 
sen e a small number of megaloblasts, as w'ell as normoblasts Macrocytes were 
present m every field The prostate, although grossly not remarkable, gave micro- 
Lob*'" ^ chronic interstitial prostatitis and an early adenocarcinoma 

Piieumonia was present in the left lower lobe and confluent lobular pneumonia 
le eft Upper and right low^er lobes 

no t r diagnosis of chronic lynnphatic leukemia in the case re- 

f c cannot be questioned The enlarged spleen, enlarged lymph glands, per- 
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sistentiy high white count with predominance of lymphocytes and the anatomic 
changes aie all typical of this disease The diagnosis of peinicious anemia is 
also wan anted in view of (1) the maciocytic anemia which responded on two 
occasions with a use in i eticulocytes and an increase in the red count and hemo- 
globin after the use of “specific ” anti-anemic therapy, (2) achylia gastrica, (3) 
loss of vibratoiy sense and (4) degeneration of the posterior and lateral columns 
of the spinal cord 

No attempt is made to correlate the etiology of these two conditions by the 
study of this case In all likelihood, the existence of the two diseases in the 
same individual was a coincidence 
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LIPEMIA ACCOMPANIED BY ATHEROMATOUS AND OCCLU- 
SIVE VASCULAR DISEASE REPORT OF A CASE AND 
PARTIAL REVIEW OF THE LITERATURE -!• 

By Harold C Ochsner, M D , F A C P ,f and H Milton Conner, M D , 

F A C P , Rochester, Minnesota 

According to Rowland and to Pick, the disorders of lipid metabolism may 
be classified as essential or primary, and symptomatic or secondaiy Among 
the primal y disturbances Rowland considered essential xanthomatosis, with in- 
volvement of skin, mucous membianes, tendon sheaths, or viscera, Niemann- 
Pick disease, Schuller-Christian disease, and Gaucher’s disease As Rowland 
said, there are cases that defy classification 

The group under present consideration is that which Pick described as the 
residual group, Rowland as essential xanthomatosis There is in this group no 
characteristic age, sex, or racial distribution The clinical manifestations are 
extremely varied There are a number of cutaneous types, varying from the 
small xanthelasma palpebrarum to geneial eiuptive forms The mucous mem- 
branes may be involved, as m the cases of Finney, Montgomery, and New They 
reported from The Mayo Clinic two cases of xanthoma multiplex involving the 
larynx and trachea, associated with diabetes insipidus Small subcutaneous 
xanthomas may occur, and raiely, laiger xanthomas may occur as tumors on 
tendon sheaths and aponeuroses Visceial involvement of varying extent and 
location may also occur In some cases vascular involvement may be the chief 
manifestation 

These various manifestations may be observed separately or m various com- 

* Received for publication March 16, 1936 

From the Mayo Foundation and the Division of Medicine, the Majo Clinic, Rochester, 
Minn 

t Instructor in Medicine, Northwestern University Medical School, now residing in 
Waukegan, Illinois 
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binations The characteristic histologic feature of this group of cases is the 
presence in the involved regions of large, cleat, foamy cells containing lipids, in 
which cholesterol and its esters usually predominate The lipids in the blood 
may be normal or elevated, and if elevated there is practically always hyper- 
cholesterolemia Robertson and Warien reported a case in which the diagnosis 
depended on biopsy of a lymph node , the deposits of lipid occurred principally 
if not entirely in the lymph nodes, and the lipids in the blood were not increased 
Investigations have revealed a large number and wide variety of conditions 
in which a distuihance of the lipids is found as a symptomatic or secondary mani- 
festation Even excitement may produce temporary hypercholesterolemia, 
Lyons found this to be abolished in cats by sympathectomy 

Prolonged obstruction of the Inliary tract pioduces an increase in the level 
of cholesterol in the blood Gardner and Gainsborough reported this to be true 
in a case of obstructive jaundice, in a case of stone in the common duct, and in 
a case of carcinoma of the pancreas and gall-bladder with biliary obstruction 
Hypercholesterolemia was observed in a case of obstructive jaundice reported 
by Brain and Byrom, and in cases of subacute yellow atrophy and subchronic 
atrophy of the liver reported by Adler and Lemmel Similar changes occur in 
most stages of catarrhal jaundice 

An increase of cholesterol and cholesterol esters in the blood often is found 
m renal disease, notably nephrosis , in two such cases Lichtenstein and Epstein 
found exceedingly high levels for cholesterol In cases of acute nephritis. Max- 
well found the increase in cholesterol to be pioportional to the amount of edema, 
he observed high values foi cholesterol in cases of chronic nephritis with or 
without edema Ashe and Bruger found high values for cholesterol in cases of 
chronic glomerulonephritis, in some of which the value for urea m th^ blood was 
normal, in others elevated Hurxthal, and also Myers, found an increase in the 
cholesterol in the blood of patients with extensive arteriosclerosis Westphal 
found that 71 2 per cent of eight patients with hypertension had high values for 
blood cholesterol, and this was true even in early life 

High values for blood cholesterol may also be observed in cases of diabetes 
mellitus Oppenheimer and Fishberg observed that “ The old blood-letters 
were well aware that under certain conditions, notably severe diabetes mellitus, 
the blood may contain an excess of fat so great that, on being left to stand, a 
thick creamy layer separates to the top ” Jaffe, Morris, and Schonfeld have 
reported a case of lipemia retinahs in a diabetic with marked hyperlipemia 
epard reported a case of diabetes with well-marked hyperglycemia and hyper- 
ipemia, cutaneous xanthomas, and lipemia retinahs Curtis, Sheldon, and Eck- 
observed that, to have a severe lipemia, the diabetes must be severe, and 
b1^^ 1 disappeais under control Collins has said that high values for 

00 fats, and Rabmowitch that high values for blood cholesterol, indicate an 
uni^orable prognosis in cases of diabetes 

, stated that, in myxedema, the percentage of increase of cholesterol 

m t b 1 much greater than the percentage of decrease in the rate of 

deli^ value for cholesterol stands out as an indicator of thyroid 

rac Mason, Hunt, and Hurxthal reported the obsen'ation of a series of 

ases with high values for cholesterol in the blood 

I'lull found that prolonged bleeding leads to persistent lipemia in rabbits 
or ound that, regardless of the seventy of the anemia, the initiation of a 
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1 emission in cases of peiiiicious anemia is chai acterized by a sudden increase in 
blood cholesterol, which duiing relapse was below normal 

Sternberg found increased values for cholesteiol m the blood of patients 
with manic depiessive insanity, and Huixthal concluded that hypercholesteiolemia 
IS moie frequent among patients with mental disease than among those with 
general disease McQuariie, Husted, and Bloor concluded regarding epileptics 
that “a lelative increase of plasma lecithin favors the occurrence of seizures, 
while a relative increase in cholesterol tends to prevent them ” In a study of 
100 epileptic and 32 nonepileptic children, McQuariie, Bloor, Husted, and Pat- 
terson found no significant diflfeience m the range of values foi plasma choles- 
terol 01 in Its variabilitv m the two groups Rosen, Krasnow, and Nothin found 
that the average values foi the cholesteiol and lecithin content of the blood in 
epilepsy weie normal 

Rosen and Kiasnow observed that, in geneial, the cholesterol content of whole 
blood tends to be high in deimatoses In pregnancy, according to McEachern 
and Gilmoui, cholesterol is increased, particularly in the last trimester Diets 
rich in fat, such as the ketogenic diet, lead to an increase in the level of lipids in 
the blood Bruger and Poindextei found normal lipid levels in obese individ- 
uals without complicating diseases Piolonged starvation is said b)'- McEachern 
and Gilmour to lead to an increase of cholesterol in the blood 

An abundant literature confiims the fact that the feeding of diets rich in 
cholesterol is followed in animals by the foimation of ai teriosclerotic lesions in 
various vessels Ignastovski, in 1908, observed atheiomas in the aortas of rabbits 
aftei feeding them milk and egg yolks, and this observation was confirmed in 
1909 by Starokadomosky and Ssobolew, who found similar changes in the innom- 
inate carotid, and subclavian aiteiies Anitschkow and Chalatow concluded 
that cholesterol was the substance lesponsible foi these changes, and in 1913 they 
produced, by the feeding of puie cholesteiol to experimental animals, an aortic 
sclerosis similar to that obseived in man 

Anitschkow, in 1924, found that local vascular changes may be produced in 
the absence of large increases of lipids if the vessel be traumatized Whethei, 
as Hairis and Lipkm have said, these obseivations are applicable to man is an- 
othei question Leary has observed that man is the only animal that ingests 
eggs and milk during a lifetime, and man is the only animal that dies in earlv 
life from coronary sclerosis and acquires athei osclerosis almost universally in 
advanced years 

There aie a number of reported instances of atheromatous or xanthomatous 
infiltration of the cardiovascular system in a variety of conditions associated with 
elevated levels of lipids in the blood Fagge in 1873, reported the occurrence 
of xanthomatous infiltration of the left auiicle, aorta, and pulmonary, innomi- 
nate, and carotid arteries of a patient who had long suffered from obstructive 
jaundice and had numerous cutaneous xanthomas In the same year Maxon 
leported the obseivation of atherosclerosis in a patient with hepatic cirrhosis 
and cutaneous “xanthelasma” A girl of 11 years, who had cutaneous xan- 
thomas, was examined by Lehzen and Knauss who in 1889 reported that they 
found yellow raised patches on the mitral valve, producing incompetence , similar 
changes were observed in the aorta and pulmonary, coronary, and left carotid 
arteries Pollosean, in 1890, and I.ow, in 1910, obseived precordial murmurs 
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in patients who had xanthomas on the skin, but neciopsy was not performed in 
either instance 

In 1925 Oppenheimei and Fishbeig obseived atheroscleiotic aieas containing 
large “ foamy ” cells m the cardiovasculai ' system of a patient who had had 
papular xanthomatosis and who had died m diabetic coma , similar changes were 
found in two cases repoited by Lut7 in 1914 Knox m 1919 observed in a case 
of Gauchei’s disease rows of swollen granular cells, similar to those in the spleen, 
surrounding the musculaiis of some of the small arterial twigs Siegmund in 
1921 noted in a case of Gaucher’s disease that the endothelium of vessels m the 
skin, heart, and kidneys contained laige lipid cells Benda m 1924 desciibed the 
occuirence of xanthomatosis of the pulmonary veins in a case of nephiosis with 
marked lipidemia Velhagen in 1914 reported a case of hemoirhagic glaucoma 
in which theie were large clear cells between the endothelium and mteinal elastic 
membrane of the central artery of the retina 


Case Report (Abridged) 

The patient in the present case a married woman, aged 55 years, came to the 
Clinic May 7, 1934, complaining principally of weakness, exhaustion, spots befoie 
her eyes, and of headache Her father had died of apoplexy, but the famil> history 
i\as otherwise negative One of her children was living and well , one had petit and 
grand mal The patient had been rather high-strung, had worried greatly, and had 
had morning headaches foi at least 10 years She had had insomnia and hot flashes 
for four or five years, but, until 1932, had considered herself in good health 

In August 1932, the patient had not felt well Some cardiac weakness and a 
systolic blood pressure of 200 mm of mercury were found She had kept moderately 
quiet In November 1932, she had suffered much fatigue and pounding in the head 
and had stayed in bed much of the time during the next four months The metabolic 
rate had been normal In bed, the blood pressure had fallen to 148 niin of mercury'^ 
In June 1933, \ertigo suddenly had developed, necessitating rest in bed, this had 
lasted until fall In December 1933, the patient suddenly had become blind in the 
left eye for 15 minutes, and later had had scotomas of various kinds before both 
eyes In February 1934, a similar attack had occurred, and she had seen van-colored 
lights for two days , at times there had been heini-vision Later she had had a feeling 
as if someone were sitting on her chest , this had been accompanied by discomfort in, 
and slight disuse of, the left hand There had been moderate dyspnea on exertion 
The history otherwise was not significant 

At ithe time of examination the patient was found to have a mild elevation of 
systolic and diastolic blood pressure On deep inspiration the liver edge was felt 
hard and sharp one inch (2 5 cm ) below the umbilicus in the mammary line There 
was sclerosis, grade 1 -{-, of the retinal arteries, of the hypertensive type , exaggerated 
disk rings , and mild choroidal degeneration m the region of the maculae There was 
no evidence of lipemia in the retinal vessels Three specimens of urine showed no 
^gmficant abnormality Serologic test of the blood for syphilis was negative 
oentgenograms of the head and of both humeri were negative, and those of the 
m ar portion of the spine, pelvis, and upper ends of the femurs revealed hyper- 
rop nc changes in the lower thoracic and upper lumbar portions of the spinal column 
^ 1 structural changes in bone A roentgenogram of the thorax re- 

lOn^ slight cardiac enlargement The value for cholesterol was 667 mg per 
has f plasma, total fatty acids being 1971 mg , and total lipids 2638 mg The 
diof rate was -j-8 per cent Electrocardiograms were normal save for 

lasic T-vares in derivations I and II and iso-electnc T-\\a\es in derivation III 
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Tests of liver function by the Rowntree-Rosenthal method showed the presence of 
dye in the serum at the end of one hour , it was impossible to determine the degree 
of retention of d>e owing to the high grade lipemia Total values for hpids in the 
urine were 2 2 mg per 100 c c , in a total of 1115 c c of urine constituting a 24 hour 
specimen Neurologic examination strongly suggested some cerebral or retinal vas- 
cular spasm with residual scotomas, but the neurologic findings were extremely 
few 

A diagnosis was made of model ate hypertension, arteriosclerosis of tiie central 
nervous system and coronary arteries, general arteriosclerosis, moderate enlargement 
of the liver, cardiac hypei troplij% and lipemia of unknown origin Because of the 
unexplained lipemia, together with the absence of significant changes in bony struc- 
tures, the suggestion of essential xanthomatosis was made and a diet low in fat was 
recommended 

The patient was permitted to return to her home, where, at our suggestion, a test 
of sugar tolerance was made, a diabetic type of glucose tolerance curve was obtained 
She was given a lather high carbohydrate diet with limitation of fats Insulin was 
administered for a time but its use was discontinued because of untowaid effects 

The patient returned to the clinic August 2, 1934, she had lost 19 pounds (8 6 
kg ) and had gradually become weaker There was weakness but not paralysis of her 
entire left side, which at times had felt numb, it had tingled and puckled Some- 
times it had been difficult to articulate The patient gave evidence of loss of wmight, 
but she did not appear acutely ill There w'as mild hypertension and the peripheral 
vessels were sclerotic, grade 2 The heart was slightly enlarged, the liver ivas pal- 
pable on deep inspiration, three fingers’ breadth below the costal margin Gioss 
examination of the eyes gave essentially negative results The neurologist thought 
that, on the basis of the complaints referable to tlie central nervous system, the 
symptoms were probably on an arteriosclerotic basis 

One week after admission the patient complained of feeling dizzy and of weak- 
ness of the left side of her body Shortly thereafter complete motor paralysis of the 
left side developed, including the external ocular muscles, together with great dif- 
ficulty in swallowing and speaking Spinal puncture revealed nothing abnormal 
The most likely diagnosis seemed to be cerebral and pontine thrombosis, although 
brain tumor or hemorrhage could not be excluded Because the lesion might be a 
xanthoma, four roentgen treatments of the brain were given on four successive days 
For a short time the patient w^as given 50 gm of fat per day, but later fat consumed 
varied from 6 to SO gm each day The total daily caloric intake varied from 875 
to 1890 during the period of hospitalization There was gradual improvement of 
the patient’s eyes, speech, and limbs 

Roentgenograms of the head, spinal column, and pelvis revealed no significant 
changes Tests of liver function did not reveal retention of dye There w'ere 30 
mg of urea and 81 mg of glucose per 100 cc of blood Glucose tolerance w'as nor- 
mal All values for plasma lipids are indicated in table 1 Tw'enty-five days after 
this admission the glucose tolerance again w-^as found noimal 

The patient returned October 2, 1934 After leaving the hospital m August 
she had improved rapidly for two weeks , after two weeks the improvement had been 
more gradual About 10 days before this admission she had had “ trembling ” in the 
abdomen, which had been generalized and intermittent, and about the same time she 
had noticed increased nervous tension, which had persisted There had been occa- 
sional aching in the left arm, and once, a severe pain in it In the last week she 
had had a sensation of pressure over the left part of her chest, which had not been 
accompanied by pain or cardiac palpitation Her left hand was hypersensitive to 
heat , the fingers were still somewdiat stiff and “ felt full ” There had been edema 
of the left hand since the onset of hemiplegia She had gained 15 pounds (6 8 kg ) 
in the month prior to this admission 
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On examination, there was moderate pallor of the skin and mucous membranes , 
the pupils reacted to light The heart was shghtlj’^ enlarged to the left, the tones 
were good and murmurs were absent There was peripheral sclerosis, grade 2, and 
a mild hypertension The liver edge was palpable three fingers’ breadth below the 
costal margin in the midclavicular line The spleen was not palpable There were no 
abdominal masses and no enlargement of the Ijmiph nodes There was abortne 
nystagmus on looking to the left, and slight left facial weakness Deep reflexes were 
hyperactive on the left side There was a positive Hoffman sign in the left hand, 
but a negative Babmski reflex Abdominal reflexes were not elicited except in the 
left lower quadrant, which was hj peractive, grade 2 

The ejes were essentially the same as on the previous visit except for improve- 
ment in the strength of the muscles Four specimens of urine were essentially nega- 
tive The values for hemoglobin and the er 3 throcyte and leukocjTe counts were 
normal , values for hpids in the blood are given in table 1 , those for blood urea and 
sugar were within normal limits The electrocardiogram was normal save for 
diphasic T-waves in derivation I The increase in blood fats despite the low fat diet 
could not be entirely explained, but it was thought best to continue the diet with the 
low fat content For five nights in succession the patient had attacks of severe pre- 
cordial pain, radiating to the left arm She of course had not exercised and thought 
that the pain was not related to excitement She did state that the pain came on after 
eating Physical examination of tlie heart revealed no abnormalit}', but, because 
of the history and the diphasic character of the T-vvave in derivation I in the electro- 
cardiogram, It was thought that the attacks were probably anginal in origin About 
this time it was thought advisable to lower the caloric content of the diet to 550 
each day, the intake of vitamins and minerals was supplemented by giving brewer’s 
yeast (Hams), proprietary tablets of vitamins A and D (Adex), and calcium 
phosphate 

Although an initial rise in cholesterol occurred on the fourth day, there was a 
rapid diminution in the fatty' acids and total hpids (table 1) There was, however, 
little subjective improvement in the patient’s condition and she continued to have 


Table I 

Lipid Values during Observation, Milligrams per 100 c c 
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some pain m her left shoulder and arm October 16, there was an increased weak- 
ness of the left arm and leg, with a subjective sensation of numbness There was 
definite impairment of speech and deglutition A rather matked, vertical nystagmus 
developed , horizontal nystagmus was still present on rotation to either side, and the 
strength of the right external rectus muscle was still impaired There was no change 
in the ocular fields or fundi October 19 the patient’s condition was sufficiently im- 
proved to permit further roentgen therapy, and each of four segmental regions of the 
head was irradiated, one each day Since the patient still had difficulty with masti- 
cation and deglutition and w'as weaker, it was deemed advisable, on October 22, to 
increase the caloric intake to 1633, the fat was still markedly limited, to 21 gm daily 
The carbohydrate allowance was 261 gm , the protein, 100 gm Amino-acetic acid 
was given, one level teaspoonful four times daily 

In the next two days there was an appreciable improvement in the patient’s 
condition, she felt much stronger and was able to sit up in bed for the first time in 
a week On October 24 she felt particularly well, until about 6pm, when suddenly 
she had a severe and persistent pain in her left slioulder This was controlled with 
some difficulty by opiates After tw'o hours the patient became unconscious, there 
was a gradual decline and she died 

Postmortem examination revealed extensive atheromatous changes in the arteries 
but no organic changes suggestive of any of the named lipid dyscrasias The heart 
weighed 342 gm , and tliere was an increase in fat, grade 1 -(- At the base of the 
left ventricle, anteriorly and laterally and extending to the posterior surface, a region 
supplied by the circumflex branch of the left coronary artery, there was an area of 
softening, grade 3, of the myocardium The circumflex branch of the left coronary 
artery was completely occluded by a thrombus (figure 1) Atherosclerosis, grade 3 
to 4, of the coronary arteries w'as found, and there wms atherosclerosis, grade 2, of 
the thoracic aorta 



Fig 1 Thrombus near origin of circumflex branch of left coronary artery, the athero- 
matous infiltration is easily seen 

The liver extended 1 cm below' the costal margin in the midclavicular line and 
weighed 1983 gm , the cut surface revealed an increase of fat, grade 2, and fat could 
be seen on the cutting knife The gall-bladder contained four stones The spleen 
w'eighed 200 gm and was slightly softened, the pancreas w'eighed 80 gm and revealed 
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fat replacement, grade 1 Ihe splenic artery was very tortuous and gave evidence of 
atherosclerotic changes, grade 3 , ou cross section it appeared to be almost com- 

pletely occluded There was atherosclerosis of the abdominal aorta, grade 3 to 4, 
with e'wtensive atheromatous abscesses (figure 2 ) 



Tic 2 Aorta, showing extensive atheromatous aegeneration and formation of “ abscesses ” 

vessels of the brain show'ed extensive atherosclerotic changes, the basilar 
^eing completely occluded by sclerosis and thrombosis 1 here was slight 
siirf'^^ ^trophv of the brain, an infarct measuring 2 by 1 cm on the superior 
3ce of the right lobe of the cerebellum, an infarct measuring 3 by 2 cm in the 
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posterior apex of the occipital pole of each cerebral hemisphere, an infarct 7 mm in 
diameter in the right superioi olive, and a few small infarcts measuring up to 5 mm 
in diameter in the right side of the pons 

Microscopic examination of the infarcted icgion of the heart revealed many 
islands of old and recent infarction, with dense connective tissue replacement in the 
old and pale-staimng tissue and many leukocytes in the newly infarcted area No 
intercellular or intracellular fat was seen in the heart except in the infarcted area 
In the coronary arteries there was an eccentric intimal thickening, consisting of hpid 
material and cholesterol crystals These changes varied in ex'tent from small plaques 
to complete occlusion of the arteries, there was thrombosis in the region of the 
atheromatous abscess In the left descending coronaiy artery there was complete 
occlusion and canalization (figure 3) 



Fig 3 Left descending coronary artery, showing thrombosis, the Iipid infiltration of the 
entire wall of this vessel is visualized — black staining areas — (low power) 

The section of the spleen contained small infarcts There were scanty lipid 
deposits in an occasional reticulo-endothehal cell, but no foam cells could be found 
In the liver there was moderate congestion and some central atrophy A fine, fat 
dust was scattered diffusely within the cells, here, too, no deposits of lipid could be 
demonstrated that weie characteristic of any described lipid dyscrasia The supra- 
renal glands showed a rather extensive deposit of lipid, the intracellular lipid being 
present as droplets There were lipid-containmg cells arranged in radial fasciculi, 
extending from the capsule through the reticular layer The alternate bands revealed 
a fine intracellular fat dusting The changes were not, however, as pronounced as 
those sometimes seen in presumably normal glands The kidneys were essentially 
normal, although occasional fine lipid droplets could be seen in the collecting tubules 
and 111 the intima of the arterioles The splenic artery revealed extensive athero- 
matous changes, with complete occlusion in some places The lymph nodes revealed 
no abnormality and there were no significant changes in the bone marrow 
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Comment 

There was nothing about the condition of this patient to suggcbt Gaucher’s 
disease Schullei -Christian, Niemann-Pick, and Tay-Sach disease were readily 
excluded on the basis of the patient’s age We felt that the case probably would 
be best classified as one of essential xanthomatosis and we treated the patient 
accordingly No condition other than moderate hypertension and arteriosclerosis 
was present in which disturbed lipid metabolism has been reported to occur as a 
secondary manrfestatron We do not believe that the degree of h3'pertension 
observed in this case, particular^ in the absence of significant i enal changes, can 
be considered to be the factor responsible for the disturbed metabolism of lipid 
Although one glucose tolerance test was characteristic of diabetes, we feel that 
the observation of normal levels of blood sugar, the absence of glycosuria, and a 
normal glucose toleiance response on two occasions exclude the diagnosis of true 
diabetes melhtus It would, therefore, seem that this is best classified as a case 
of so-called “ essential ” xanthomatosis, with localization primal ily in the vas- 
cular system Despite the extremeljf advanced vascular changes, there were no 
significant lipid deposits in any other part of the body 

It IS interesting in this connection to note the experimental evidence of pio- 
duction of atherosclerotic changes as a result of diets high in cholesterol So 
far as we were able to determine, our patient had always adhered to a well- 
rounded dietary, the elevation in lipid would seem to have been on the basis of 
an anomaly of lipid metabolism It seems most reasonable to postulate this as 
the primary and the atherosclerosis as the secondary manifestation, however, 
the possibility must be considered that the atheromatous changes m the arteries 
were primary and the hpemia due to rupture of atheiomatous “ abscesses ” 
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HEAT CRAMPS 

In recent years a considei able hteratm e has sprung up in connection witli 
the clinical condition which in the past has been called by various authors 
firemen’s cramps, stokers’ ciamps, mineis’ ciamps, cane cutters’ cramps or 
mill Cl amps, and which is now usually designated by the moi e general name 
of heat cramps This hteratuie has been analyzed by Talbott ' m a general 
review m which he includes also a presentation of his own studies in this 
field 

Heat cramps are a severe form of muscular cramps, occuiring chiefly 
in the exti emities, during or following heavy labor, at a high working tem- 
peratuie and m the hot season of the year They aie infrequently seen by 
the average physician but are well known to the industrial suigeons in the 
steel mills and in certain mines, as well as to ships’ surgeons m the tropics 

These ciamps are described as involuntary spasmodic contractions com- 
ing on either m isolated groups of muscles in the extremities, as for example 
m the flexors of the fingers, or affecting moie widely the laige muscles of the 
legs, of the arms, of the back or the abdominal wall Even the facial mus- 
culatui e may be involved The smooth muscles probably do not pai ticipate 
in the process 

In severe cases the cramps recur eveiy few minutes, the inteival length- 
ening as the attack wears off The duration of the individual cramp is from 
one to three minutes and during this time the contracted muscles are stony 
hard or board-hke The pain is veiy seveie in the stage of paroxysmal con- 
traction but disappeais in the inteival The duration of an attack of heat 
cramps may be f i om a few hours to several days 

As opposed to heat stioke and heat pi ostration, heat cramps present 
rather mild constitutional symptoms There may be slight headache or 
vertigo The temperatuie is within a normal range The blood pressuie 
shows no significant change The pulse and respiratoiy rate are moderately 
increased The seventy of the pain in the severe cases may, however, 
seriously exhaust the patient Death from uncomplicated heat cramps may 
occur 

Talbott has made an interesting study of the etiologic factors involved 
in the production of heat cramps Foremost among these is the concuri ence 
of a high working temperature and a high atmospheric temperature In 
other words, it is in the season or in the geographic location where the 
worker is exposed to continuous high temperature that heat cramps are most 
frequent In the steel mills of the Youngstown district more than 90 per 
cent of the hospitalized cases are admitted between April and October of 
each year The temperature at which heat cramps occur is generally over 

* Talbott, J R Heat cramps, Medicine, 1935, xiv, 323-376 
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100° F Woiking temperatures m A'ailous industries are often extra- 
ordinarily high 112° to 135° F in sugai refineries (Cophn) , 125° F in 
the stoke-hole of a warship (Phelps) , 150° F in a pullman diner kitchen 
(Clendening) Even highei temperatures aie encountered by certain 
workers m the steel industry 

Contrary to the general impression, the lelatue humidity of the working 
atmosphere was not found to be an important factor m the pioduction of 
heat cramps 

Talbott does not discuss m detail the relationship of the character of the 
muscular work to the incidence of heat ciamps It is apparent from its 
industrial distiibution that it is far more common among those doing heavy 
physical labor Theie is some evidence also that the cramps are most apt 
to affect the muscles which have been most actnely employed The ob- 
servation of cramps m pullman cooks indicates, however, that heavy mus- 
cular exertion is not an absolute essential It is certainly, nevertheless, a 
more vital factor m the pi oduction of heat cramps than it is in the develop- 
ment of either heat stioke oi heat piostration 

Defective geneial Ingiene, ill health, inadequate assimilation of food, 
acute alcoholism and a recent attack of cramps were all found, fiom an 
analysis of the series of cases observed by Talbott in the Youngstowm area, 
to be predisposing factors 

An important observation wdiich has been made by a number of students 
of this condition is that the incidence of heat cramps is greatest during the 
first few' days of a hot w'ave and that there is a deci easing susceptibility as 
the hot weather continues This plainly suggests tlie presence of a process 
of adaptation of the body to continued environmental heat From ceitain 
data available it seems probable that the mechanism of this adaptation may 
involve the amount and the composition of the sweat secreted The obser- 
vations of Moss * suggest that acclimatization to heat may involve a 
doubling of the sweat output, while those of Dill j indicate that adaptation 
includes the secretion of sweat containing a much reduced percentage of 
cilorides The results of these studies are at present more suggestive than 
conclusive 

It is a point of definite value that the incidence of heat prostration is 
said to be greatest after the heat wave has continued for some time, since 
IS difference from the time of highest incidence of heat cramps is strongly 
^ favor of a fundamental difference m the pathogenesis of the two con- 
itions Further statistical data to soundly found this distinction would 
oe desirable 

Talbott has made careful metabolic studies of 32 cases of heat cramps 
com the mills of the Youngstown area Very marked changes in con- 
^ ration of many of the constituents of the blood and urine Avere found. 

Iters, plnr^’p^ ^ Some effects of high air temperatures and muscular exertion upon col- 
tDu^ London, Senes B , 1923-24, xcv, 181 

dr\ heat Jones, B F, Edwards, H T, and Oberg, S A Salt economy in extreme 

Jr Biol Chem , 1933, c, 755 
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and as a result of these observations our knowledge of the condition has 
been notably advanced 

The findings in the arterial blood indicated a marked anhydremia 
Serum protein was greatly increased on admission — in one instance to 10 6 
grams per cent The increase was found due to the globulin fraction 
The serum protein fell toward normal levels during the first days in the 
hospital but this decrease was not strictly parallel to the improvement in the 
clinical condition The concentration of the hemoglobin, as measured by 
the oxygen capacity, was increased in correspondence to the serum protein 
inciease The rise in number of red cells paralleled closely the increase in 
hemoglobin The anhydremia did not consist only of serum water loss 
since there was also a loss of 1 to 5 per cent from the red cells The ex- 
tent of the concentration of serum protein and hemoglobin was comparable 
to that found in severe cholera Blood volume determinations were not 
made, and data on the specific gravity of tlie blood are not given 

It IS interesting that in spite of these evidences of severe dehydration 
the amount of urine voided on the day of admission to the hospital was 
surprisingly large, varying between 400 and 800 c c 

The concentration of electrolytes m the serum of patients with cramps 
was found altered even m the mild cases The serum chloride and the 
serum sodium were consistently diminished The concentration of serum 
chlorides on admission was only twice found above 100 m eq and in one 
case It was 79 8 m eq The minimum serum sodium concentration was 
121 0 m eq and the maximum was 140 0 m eq The urine in most in- 
stances showed a relative absence of sodium and chloride and m severe cases 
this persisted for several days During the first few days m hospital bal- 
ance studies showed a marked retention of sodium, chloride and water with 
a resultant gam in weight which averaged 4 4 pounds These findings con- 
firmed and greatly extended earlier observations by Edsall, Raschewskaja 
and others 

Serum sodium was the only inorganic base whose concentration was 
decreased in patients suffering from cramps The concentration of potas- 
sium in the serum was normal or increased 1 to 3 m eq , and there was 
likewise in many patients a distinct increase in calcium concentration A 
maximum of 14 3 mg per 100 c c of calcium was observed in two patients 
On theoretical grounds the increase of calcium was considered greater than 
could be accounted for by the calcium binding power of the increased 
protein 

The variations in the arterial pH’s coveied a wide range but m most 
patients the reading was below 7 40, the apparent acidosis being explainable 
through loss of base The pH of the urine on admission was usually about 
5 0, a degree of acidity greater than was accounted for by the titratable 

acid found 

There was also noted an unexplained increase in the serum of inorganic 
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phosphates The non-protein nitrogen was elevated 10 to 25 mg per 100 
c c above normal levels Blood sugars were within the normal range 
An observation of great interest and possibly of importance was that in 
14 of the 32 patients on admission the degree of oxygen saturation of the 
arterial blood was below 94 per cent and m one patient it was found to be 
84 6 per cent 

Talbott’s analysis of these data has led him to feel that the decrease of 
serum sodium and serum chloride bears the most constant and significant 
relationship to the occurrence and severity of the cramps He feels that m 
each working subject a critical level exists for sodium and chloride, below 
which muscular cramps occur The loss of serum sodium and chloride is 
presumably through excessive sweating 

The hypothesis is greatly strengthened b> the striking therapeutic ef- 
fects of the administration of sodium chloride as normal salt solution intra- 
venously In severe cases 600 to 1,000 c c of the saline solution were ad- 
ministered, and m all instances the cramps were rehe\ed before the infusion 
was terminated and could not be brought back thereafter by artificial means 
In less severe cases the ingestion hourly of a 1 gram salt tablet was effec- 
tive In the prevention of cramps the value of an increased salt intake has 
been claimed by a number of observers It has been dispensed to workers 
in the form of salt tablets but recent opinion favors its introduction into 
the drinking water to produce a 0 1 per cent concentration Such a solu- 
tion is without perceptible saline taste 

The argument in favor of a specific relationship of lowered serum 
sodium and chloride to heat cramps would be further strengthened if data 
from the control senes of heat prostration cases had been furnished showing 
the absence of any similar changes m the serum of these patients 

These studies mark a definite advance in our knowledge of this interest- 
ing condition It is apparent that the entire mechanism of heat cramps is 
not yet clear and that many of the actual findings are unexplained , but 
definite data concerning one fundamental feature of this mechanism have 
been obtained In how far this knowledge will yield insight into the 
nature of other varieties of muscle cramps future research will show 



REVIEWS 

The Pi aciitioncr’s Libia? y of Medicine and Suigeiy Supervising Editor, George 
Blumer, MA (Yale), MD, FACP , David P Smith Clinical Professor of 
Medicine, Yale University School of IMedicine, Consulting Physician to the 
New Haven Hospital Volume X Dciinatology and Syphilology Associate 
Editor C Guy Lane, j\I D , Instructor in Dermatology and Syphilolog}', Har- 
vard Medical School Kviii-j-1043 pages, 286 illustrations D Appleton- 
Centuiy Company, Inc , New York 1936 Price, $10 00 a volume 

The tenth volume. Dermatology and Syphilology of The Practitioner’s Library 
of Medicine and Surgery, is a very well planned addition to this series, the preceding 
volumes of which have been noticed from time to time m the Annals This book 
profits by the advantage derived from having a limited number of contributors, for 
the monographic treatment of a relatively large field promotes balance and thorough- 
ness Thus we find, among the larger divisions of the volume. General Considera- 
tions, by C Guy Lane, constituting a chapter of 99 pages, covering all of the funda- 
mental considerations of histology, physiology, basic lesions, diagnostic methods and 
general therapy The second chapter dealing with Infections of the Skin, by Fred- 
erick D Weidman, requires 200 pages and is admirably done in the concise, illuminat- 
ing style of which he is a master Again, the chapter on Syphilis, by J E Moore, 
IS 189 pages in length Thus this volume is in fact a group of treatises upon major 
divisions of dermatology and syphilology bj' experts in those particular fields 

As with other volumes of this series the technical book-making is excellent, and 
the errors over which reviewers are prone to gloat, extremely few Perfection has, 
of course, not been attained For instance. Figure 8 on page 843 appears m the list 
of figures as a chancre of the hp, although the legend accompanying the figure states 
that a chancre is precisely what the lesion depicted is not Seldom have large volumes, 
such as the members of this series, appeared with as few typographical errors as these 
have shown 

In general, this volume is fully in harmony witli the modern trend which relates 
Dermatology intimately to the practice of Internal Medicine Skin diseases are no 
longer to be considered as isolated external phenomena, known by purely descriptive 
terms, but rather as the superficial manifestations of disease states affecting the entire 
body economy The needs of the general practitioner have been kept in mind, the 
growing importance of occupational diseases of the skin recognized, and a thoroughly 
practical discussion of syphilis provided The liberal use of illustrations and the 
very complete index add to the value of this book as a reference work in the recog- 
nition and treatment of the skin conditions which so often come to the attention of 
the general practitioner 

C V W 

Lactobacillus Acidophilus and Its Thciapcutic Application By Leo F Rettger, 
klAURiCE N Levy, Louis Weinstein and James E Weiss 203 pages , 14 X 21 
cm Yale University Press, New Ha^'en, Conn 1935 Price, $2 50 

This volume represents an interesting study of a phase of therapeutics not com- 
monly used by the average physician The authors establish the bacteriological 
properties of the acidophilus group of organisms and draw attention to the inaccurate 
nomenclature employed by certain investigators This is particularly true concern- 
ing the oral and dental types of lactobacilh which have been confused with B 
acidophilus 

The authors stress the fact that acidophilus milk is not a cure-all However, 

It IS useful in instances in which the complaint is directlj referable to the gastro- 
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intestinal tract and especially in cases of simple chronic constipation as well as in 
many other types of constipation They believe that other laxatives interfere with 
the effectiveness of the acidophilus treatment and theiefore should be omitted How- 
ever, the importance of the oral administration of dextrin and lactose m prolonging 
the activity of an acidophilus implantation is stressed 

A routine plan of administering B actdophilus in the form of milk is outlined 
Even under such conditions implantations were obtained only in certain groups of 
cases and then often only after several courses of treatment Of the patients vho 
responded favorably a large percentage became so-called “ implanters ” Satisfactory 
results were obtained in many cases of “ mucous colitis ” or “ irritable colon ” and in 
a number of cases of diarrhea associated with ulcerative colitis 

Although these investigations seem promising one has the feeling as one reads 
the book that inasmuch as the acidophilus group of organisms are short-lived and 
require constant feeding m order to maintain the acidophilus implantation it is 
doubtful whether one can hope to obtain a continuous therapeutic effect even in 
those cases m which implantation has apparently taken place for a period of weeks 
Moreover, the authors have observed that continual replenishment of the acidophilus 
strain by ingestion of acidophilus milk is necessary in the great majority of patients 

S M 

The Extra-Ocular Muscles By Luther C Peter, M D 351 pages, 15 5 X 24 cm 
Lea and Febiger, Philadelphia 1936 Price, $4 50 

This second edition of Dr Peter’s book contains 351 pages with 136 engravings 
and five colored plates It is divided into six parts as follows Part I, Anatomy and 
Physiolog} , Part II, Heterophoria, Part III, Ileterotiopia or Concomitant Squint, 
Partly, Paralytic Squint, Part V, Surgical Technique, and Part VI, Nvstagmus or 
Talantropia 

In Part I the anatomical illustrations and descriptions are largely from Whitnall’s 
" Anatomy of the Human Orbit ” and are most excellent That portion which deals 
with the physiology of the muscles is clearly written and illustrated Parts II and 

III devoted to the non-paralytic phorias and tropias are sufficiently clear so that not 
only the specialist but the internist as well will be able to classify these defects Part 

IV which deals with the diplopias and paralytic squints is very clear and explicit By 
referring to plates 4 and 5 one should theoretically at least be able to diagnose any 
type of muscle palsj Unfortunately, however, most cases are so complicated that 
even the authorities are often unable to determine just what muscle or group ot 
muscles is involved In Part V the author describes the surgery of the ocular muscles 
and outlines the technic of those operations which have been most successful in his 
hands In many instances the methods are original while in others they are modifica- 
tions of previouslj' described operations 

The reviewer regrets that the author did not include the surgery of ptosis as 
we since this is due to abnormalities of the levator palpebrarum which he describes in 
the anatomical section 

1 the author should be commended for this second edition 

wiic rings the subject up to date and thereby fills a want not only for the internist 
u more especially for the ophthalmologist 

C A C 

Treatment vi Genet al Ptactice (Articles republished from the British Medical 
Prra $3 50^^° ® Hoeber, Inc, New York 1936 

ment^^T consists of a number of short articles of variable value on the treat- 
cerHin diseases of the respirator 3 ' and cardiovascular sj^stems as well as of 

specific fevers The editorial policy has been to insist on claritj “to the 
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point of dogmatism ” and tliere is no doubt but what this objective has been attained 
In the section on diseases of the respiratory tract there are many points in symptomatic 
therapy which physicians m this country will find interesting and valuable, but in gen- 
eral there is little which has not long been included in general practice A few 
recommendations are made which are astonishing “ When the patient (with pneu- 
monia) IS seen within the first three days a vaccine or a serum should be given 
A vaccine has the great advantage that it can be carried in the bag and is immediately 
available” Under the treatment of asthma by desensitization it is said that “it is 
better to employ a solution of the four common irritants as one or more of them will 
be specific for the case, while the others will have a non-specific effect ” For technic 
and dosage the leader is referred to the manufacturer of this solution 

The section on the treatment of certain contagious diseases well repays careful 
reading though in the article on septicemia the attitude of the writer seems decidedlj 
uncritical 

There is also a great deal of value to certain of the articles on treatment of 
cardiovascular diseases In summary, however, the chief interest of the book to the 
American readers will he in the opportunity it affords to compare the routine of 
practice in this country with that in England 

M C P 

Picsaiptiou Wilting and Fonniilaiy flie Ait of Picscnbing Bj Charles 
Solomon, M D , Assistant Clinical Professor of Medicine, Long Island College 
of Medicine, with a foreword by Lewellys F Barker, MD 351 pages, 16 X 
23 5 cm J P Lippincott Co , Philadelphia 1935 

In the writing of this book. Dr Solomon proposed to bring before the reader 
the use of drugs in the treatment of disease providing a sound and scientific basis for 
prescription writing The book is divided into three parts Part I is of an intro- 
ductory nature containing the history of prescription wilting from ancient through 
medieval and modern times Also there are many practical suggestions to the young 
physician, such as the prescribing of official remedies rather than proprietary medi- 
cines of a more e\pensive nature Interesting comments are made on the relationship 
of the physician and the pharmacist and also on the character and relative usefulness 
of drugs which are carried in the doctor’s handbag In this section also the absorp- 
tion and excretion of drugs are discussed in addition to the various avenues of ad- 
ministration Part II deals with such practical subjects involved in prescription 
writing as the preparations of solutions, metrology, the use of English and Latin in 
prescriptions, incompatabilities, construction of the prescription, posology and sug- 
gestions for prescription writing Part III is somewhat separate from the other part 
of the volume and deals with a number of prescriptions and formulas used in the 
treatment of the various diseases of the systems of the body Thus, under drugs 
having local action, the demulcents and emollients are set forth in typical prescrip- 
tions Under drugs acting on the gastrointestinal tiact, the stomachics, antacids and 
cholagogues are mentioned In addition there is included a group of b ological 
products illustrating the use of the various serums, vaccines, and antitoxins 

On the whole this volume by Dr Solomon is well written and excellently organ- 
ized and will serve a very timely need if it reaches the hands of the young practicing 
physician Although essentially a book of practical therapeutics its pharmacological 
foundations are sound Dr Solomon adheres to the modern principle of simplicity in 
prescribing and in practically all of the formulas and typical prescriptions included 
in the book a marked departure from the typical polypharmacal prescriptions is noted 
On the whole the author fulfills his purpose in writing this volume and m the 
reviewer’s mind it deserves careful consideration among those phjsicians who still 
believe that drugs are an important part of the physician’s armamentarium 

J C K, Jr 
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Gifts to the College Library 

Acknowledgment is made of the following gifts received recently for the Library 
of the American College of Physicians from the authors 

Dr John Favill (Fellow), Chicago, 111 — 1 book, “The Relationship of E^^e 
Muscles to Semicircular Canal Currents in Rotationallv Induced Nys- 
tagmus ” , 

Dr Samuel Weiss (Fellow), New York, N Y — 1 book, “ Diseases of the Liver, 
Gall Bladder, Ducts and Pancreas”, 1 bound set, “Clinical Lectures on 
Gastroenterology,” and four reprints , 

Dr C Frank Brown (Fellow), Dallas, Tes. — 2 reprints. 

Dr David N Kremer (Fellow), Philadelphia, Pa — 2 reprints, 

Major James Stevens Simmons (Fellow), M C, U S Army — 1 reprint. 

Dr William C Cooke (Associate), San Diego, Calif — 2 reprints. 

Dr Hyman I Goldstein (Associate), Camden, N J — 1 reprint 


Puerto Rico Meeting or Members of the College 

The first formal meeting of the members of the American College of Physicians 
residing in Puerto Rico was held May 26, 1936, wnth Dr Ramon Suarez, Governor, 
presiding 

Dr Juan Pons, Dr Harry P Colmore, Dr Antonio Ortiz, Dr O Costa Mandry, 
R R Rodriguez Molina, Dr Guillermo S Marques and Dr Munoz McCormick were 
in attendance 

Dr Suarez, as Governor, was appointed to act as president of the local chapter, 
and Dr 0 Costa Mandry was appointed secretary It was decided to hold a meeting 
with a medical program once every two months The next meeting wnll be held at 
the University Hospital, and w'lll consist of clinical conferences and the presentation 
of cases 


Dr W McKim Marriott (Fellow), for several years Dean and Professor of 
Pediatrics at Washington University School of Medicine, St Louis, has been ap- 
pointed Dean and Professor of Research Medicine at the University of California 
Medical School, San Francisco 


Major James Stevens Simmons (Fellow) of the Army Medical Research Board, 
Ancon, C Z , was elected president of the Medical Association of the Isthmian Canal 
Zone, at a meeting of this organization on June 16, 1936 


^ Potter (Fellow), Director of Medicine, Department of Institutions 
^d Agencies of the State of New Jersey, w'as the recipient of the honorary degree of 
octor of Laws at the commencement of Rutgers University on June 6 


,, Bernard Langdon Wjatt (Fellow), Tucson, Ariz , w'as unanimously loted 

le James M Stacey Award for 1936 bj the Faculty Council of the College of Medi- 
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Cine, University of Cincinnati, on June 6 The Stacey Award consists of a medal 
and an honorarium of $100 00, and is given for significant contribution in the field 
of focal infection 


Dr Samuel E Munson (Fellow), Springfield, 111, presented a paper on “The 
Clinical Aspects of Amebiasis ” before the annual meeting of the Illinois State Medi- 
cal Society at Springfield, m connection with a s 3 'mposiuni on “ Amebiasis,” presenting 
all the phases of the Chicago epidemic of 1933 


Dr Hugh B Campbell (Fellow), Norwich, Conn , has been elected vice-president 
of the Connecticut State Medical Society for the coming year 


Major Rajmond O Dart (Fellow) of the Army ]\Iedical Museum, Washington, 
addressed the Washington Ophthalmological Society recently on “ Ocular Tumors ” 


Friends and students of Dr Anton J Carlson (Fellow), professor and chairman 
of the department of phvsiology. University of Chicago, presented to the University 
a bust of Dr Carlson, the unveiling ceremonies taking place June 1 Dr Carlson 
was born in Sweden He came to America in 1891 and studied at Leland Stanford 
University in California After two years of teaching and research at Stanford 
University and the Carnegie Institution, he became assistant professor of physiology 
on the staff of the University of Chicago, and in 1914 was advanced to a full pro- 
fessorship 


Life membership in the State Society of Iowa Medical Women was conferred 
upon Dr Jeannette Dean Throckmorton (Fellow), recently 


Dr John A Foley (Associate), heretofore associate professor of medicine, Bos- 
ton University School of Medicine, has been named clinical professor of medicine 
in that institution 


Dr Lawrason Brown (Fellow), Saranac Lake, N Y, was awarded the honorary 
degree of Doctor of Science at the annual commencement of the Medical College of 
Virginia, Richmond, on June 2 


A testimonial dinner was recently tendered Dr Charles W Burr (Fellow), 
Philadelphia, by his friends on the occasion of the fiftieth anniversary of his gradua- 
tion in medicine and his election to the presidency of the Medical Alumni Society of 
the University of Pennsylvania Dr Daniel J McCarthy (Fellow) was toastmaster 


Dr James H Means (Fellow and president-elect) will be one of the lecturers on 
the program of the twentieth annual course of medical lectures and clinics presented 
by the University of Washington during the week of July 20 
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Dr John G FitzGeiald (Fellow), Toronto, has resigned as dean of the Faculty 
of Medicine of the University of Toronto, in order to make a surve}" of methods of 
teaching preventive medicine sponsored by the Rockefeller Foundation Dr Fitz- 
Gerald, with Dr Charles Edward Smith of Stanford University School of Medicine 
assisting, will visit medical schools throughout the United States, Canada, the British 
Isles and European countiies After the completion of the surve}^ Dr FitzGerald 
will return to Toronto as director of the school of hygiene and of the Connaught 
Laboratories of the University there 


Dr Joseph M Ha 3 'man, Jr (Fellow), Cleveland, has been elected secretary 
of the American Society for Cluneal Investigation 


Dr Chester M Jones (Fellow), Boston, and Dr Ernest H Gaither (Fellow), 
Baltimore, have been elected president and vice-president, respectively, of the Ameri- 
can Gastro-Enterological Association 


Dr Henry C Sweany (Fellow), Chicago, will represent the United States in 
respect to the discussion of the biologic subject, “ Radiological Aspects of the Pul- 
monary Hilum and Their Interpretation,” at the tenth conference of the Inter- 
national Union against Tuberculosis, in Lisbon, Portugal, September 7 to 10 


Dr Fred H Kruse (Fellow) and Dr Harry C Shepardson (Fellow) have been 
made clinical professor of medicine and associate clinical professor of medicine, 
respectively, on the faculty of the University of California Medical School, San 
Francisco 


Dr Theodore G Klumpp (Associate), assistant clinical professor of medicine, 
Yale University School of Medicine, has been given a leave of absence for the 
academic year 1936 to 1937 to make a study of glandular and antianemic preparations 
\Mth the Food and Drug Administration of the U S Department of Agriculture, 
Washington 


Dr Daniel L Finucane (Associate) has been appointed associate professor of 
clinical medicine at Georgetown University School of Medicine, Washington, D C 


Dr Coursen B Conklin (Fellow) has been reelected secretary of the Medical 
oociety of the District of Columbia 


M presidency of Dr Louis H Fhgman (Fellow), Helena, ilont , the 

-Association of Montana held its fifty-eighth annual meeting at Billings, 
^on , Julj 8 to 9 Dr Ernest D Hitchcock (Fellow), Great Falls, and Dr Allen 
oss (Fellow), klissoula, delivered papers on “Highlights in Routine Gastric 
\aininations ’ and “ Manifestations of Allergj' in General Practice,” respectn ely 
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Tlie Catawba Valley Medical Society met on Afay 26 at Morganton, N C, 
with the following guest speakers from the membership of this College 

Dr John Russell Twiss (Fellow), New York City, “Differential Diagnosis and 
Clinical Afanagement of Different Types of Gall-bladder Disease ” , 

Dr Alilton A Bridges (Fellow), New York City, “Dietary Alanagement of 
Gall-bladder Disease ” , 

Dr Isaac H Alanning (Fellow), Chapel Hill, N C, “Hospital Saving Associa- 
tion of North Carolina ” 


Dr Samuel D Ingham (Fellow), Los Angeles, has been elected vice-president 
of the American Neurological Association 


Under the presidency of Dr Julius H Hess (Fellow), the Chicago Aledical 
Society held its annual banquet and the installation of new officers on June 17 


Dr Ernest E Irons (Fellow) is retiring as dean of Rush Aledical College to 
assume the title of professor of medicine Dr Irons will remain as chairman of the 
depai tment of medicine Announcement has been made that the School of Aledicme 
of the Division of Biological Sciences at the University of Chicago and Rush Aledi- 
cal College are now combined in one institution to be known as the Rush Medical 
College of the University of Chicago Undergraduate medical education will be 
continued at the west side school The medical schools are united in one departmental 
organization under the dean of the biological sciences Dr Emmet B Bay will act 
as associate dean on the west side It is said that the number of medical students 
will be greatly diminished during the next five vears and graduate instruction will be 
introduced on an increasing scale, with the possibility that eventually graduate study 
may supersede undergraduate study entirely on the west side 


Dr John Richards Aurelius (Fellow), St Paul, Alinn , has been elected presi- 
dent of the Almnesota Radiological Society 


Dr Thomas Hodge AIcGavack (Associate), San Francisco, has been appointed 
associate professor of medicine at the New York Aledical College and Flower Hos- 
pital, beginning July 1 


Dr Wilham D Stroud (Fello%v), Philadelphia, has been elected president of the 
Philadelphia Heait Association 

Dr Joseph McFarland (Fellow), professor of pathology. University of Pennsyl- 
vania School of Aledicine, retired June 30, having reached the age limit He will 
continue as professor of pathology in the Evans Dental Institute and the Veterinary 
School, both departments of the University of Pennsylvania 


Dr Henry K Alohler (Fellow) has been promoted to associate professor of 
therapeutics at Jefferson Medical College, Philadelphia 
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Dr Guy W Wells (Fellow), Providence, R I, was elected secretary of the 
Rhode Island Medical Society at its annual meeting June 3 


Dr Hugh S Gumming (Fellow), Washington, D C , is chairman of the Wash- 
ington committee on arrangements for the Second National Conference on College 
Hygiene to be held in Washington, D C , December 28 to 31, under the joint sponsor- 
ship of the American Student Health Association, the National Health Council and 
the President’s Committee of Fifty on College Hygiene It is announced that there 
will be no formal program with prepared addresses, but the work will be divided into 
five sections health service, health teaching, organization and correlation, special 
problems and relationship of college hygiene to teacher training and secondary edu- 
cation Dr Livingston Farrand, president of Cornell Unnersity, is chairman of the 
conference 


Dr Ray M Balyeat (Fellow), Oklahoma City, Dr David J Davis (Fellow), 
Chicago, Dr Paul J Hanzlik (Fellow), San Francisco, Dr Russell L Cecil (Fellow), 
New York City, and Dr Cyrus C Sturgis (Fellow), Ann Arbor, are members of the 
College who appeared on the formal program of the fifteenth annual meeting of the 
Pacific Northwest Medical Association in Portland, Ore, July 8 to 11 


Dr Virgil E Simpson (Fellow), Louisville, K}' , was guest speaker on May 19, 
1936, at the meeting of the Southwestern Medical Societj' at Paducah Ky His 
subject was “ The Physician, The Pharmacopoeia, Prescriptions and Philandering ’ 
Dr Simpson was also the guest speaker at the Harlan County Medical Society at 
Harlan, Ky , on May 30, 1936 Subject “ The Social Security Act and the Medical 
Profession ” 


Charles James Bloom (Fellow), Professor of Pediatrics, Post-Graduate 
chool of Medicine, Tulane University of Louisiana, w'as one of the guest speakers 
o the State Medical Association of Texas before the Section on Medicine and Dis- 
Children and the General Meeting, held in Housttin, Texas, May 26, 27, 28, 


Dr Herbert T Kelly (Fellow), Philadelphia w'as guest speaker June 9, at the 
mee mg of the Cumberland County (New Jersey) Medical Society The subject of 

his address was “ Diabetes ” 
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OBITUARIES 

DR ALDEN H WILLIAMS 

Dr Alden H Williams (Fellow), Grand Rapids, Mich, died June 10, 
1936, of coionary occlusion, aged, 59 years 

Dr Williams was born at South Gibson (Susquehanna County), Penn- 
sylvania, and attended the Bloomsburg State Normal School He, how- 
ever, became interested in medicine and enteied the University of Michigan 
m 1894, receiving his medical degree in 1899 He did postgraduate work in 
Berlin, Germany, during 1907, and pursued several postgraduate courses, 
especially in radium and roentgen-ray therapy, in this country in later years 
During the World War he was in the Radiological Service of the U S 
Veterans Bureau He later became Chief of Staff of the Butterworth Hos- 
pital m Grand Rapids He was a past president of his county medical so- 
ciety, a member of the Alichigan State Medical Association and a Fellow of 
the American Medical Association His interests were primarily in the field 
of ladiology, and hence he was an active member and former president of 
the Radiological Society of North America, a member of the American 
Roentgen-Ray Society and othei organizations in this field He became a 
Fellow of the Ameiican College of Physicians in 1922 

DR ALAND E PIERCE 

Dr Alano E Pierce (Fellow), Minot, N D, died March 14, 1936, of 
pneumonia, aged, 35 years 

Dr Pierce was born at Dexter, Minnesota, April 22, 1900, he received 
the degree of Bachelor of Aits from the University of Minnesota in 1921, 
the degiee of Bachelor of Science from the same institution, 1923, the 
degree of Bachelor of Medicine from the University of Minnesota Medical 
School in 1924, and his degree of Doctoi of Medicine from the same insti- 
tution in 1925 He did post-graduate study at the Univeisity of Vienna 
from Febiuary to Novembei, 1926 He became Assistant in Medicine at 
the University of Minnesota Medical School in January, 1927 His intern- 
ship was spent at the Minneapolis General Hospital He went to Minot, 

N D , in 1929, and became a member of the regular staff of the Trinity Hos- 
pital and became associated with the Northwest Clinic as Internist 

Lie was a member of the Northwest District Medical Society, the North 
Dakota Medical Society and a Fellow of the American Medical Association 
He became a Fellow of the American College of Physicians on March 22, 
1931 
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THE PRESENT STATUS OF PERNICIOUS ANEMIA, 
EXPERIENCE WITH 600 CASES OVER 
EIGHT YEARS ’ 

By Cyrus C Sturgis, F A C P , Ann Aibor, Michigan 

Introduction 

It is not the purpose of this article to present new and detailed data con- 
cerning pernicious anemia, but merely to give a number of conclusions deal- 
ing with some aspects of the etiology, diagnosis, prognosis and treatment 
of the disease which are based upon an experience with over 600 patients 
whom we have observed during the past eight years The remarkable de- 
velopment of our knowledge of this condition during the last decade con- 
stitutes one of the most brilliant chapters m the history of medicine, for not 
only has a means been found of controlling a condition which had hitherto 
been considered fatal, but new fundamental facts of importance bearing on 
the physiology and pathology of many other blood diseases have been 
brought to light 

It has been firmly established, mainly through the im estigations of W 
B Castle and his collaborators, that the cause of the anemia is a lack, or 
diminished amount, of an unidentified, enzyme-hke substance, which is 
secreted by the mucosa of the stomach This has been called the intrinsic 
factor which functions normally to control the rate of red blood cell pro- 
duction in the bone marrow When there is a decreased amount or absence 
of this substance, the rate of blood production is diminished and an anemia 
lesults Almost all students of the disease agree that the work of Castle is 
sound and has solved, at least in part, the problem of the etiology of the 
disease His work has opened up an entirely new relationship between the 
gastrointestinal tiact and blood formation which points the way to many 
‘ new experimental approaches of studying blood diseases 

A detailed discussion concerning the diagnosis of pernicious anemia is 
not within the province of this paper, but several important diagnostic points 
should be emphasized which have aiisen from a study of this group of pa- 
tients In the fiist place, not one single patient of this group has had free 
the Detroit meeting of the American College of Phjsicians, March 4, 
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Iiydroclilonc acid present in the gastric secietion, even following stimula- 
tion with histamine Many thousand gastric analyses have been reported in 
the hteratnie and in only an occasional case has “ free ” hydrochloric acid 
been rcjiortcd An athloihydria, therefore, is essential to the diagnosis of 
tine Addisonian anemia, and the piescnce of this acid in the gastric secie- 
tion piactically ehininates it fioni consideration as a diagnostic possibility 
It IS iniiiossiblc to sa} why sc\cral cases, of inaii}^, have been reported as hal- 
ing flee acid, but two possibilities can be suggested (1) that the patient did 
not ha\e true pernicious anemia but some other type of macrocytic anemia 
(such as cirrhosis of the hvei), and (2) that foi some unknown reason 
free hydrochloric acid is actually present in the gastric secretions of an 
occasional patient wnth true pernicious anemia Concerning the gastric 
secretions it can also be stated that m our experience free hydrochloric acid 
ne\er returns wdien the patient has a complete hematopoietic remission 
although the gastric complaints almost always subside at this time From 
a diagnostic standpoint it should also be emphasized that, in addition to the 
usual symptoms of any anemia, such as w'eakness, pallor, dyspnea and pal- 
pitation, theic is another S 3 ’'mptom which should almost ahvays be present 
befoie the diagnosis of pernicious anemia can be made, and this is numbness 
and tingling of the hands and feet This may be the initial symptom of 
the disease, but if not, it occuis at some time during its course in 90 pei cent 
of the patients If this complaint is lacking, it arouses a stiong suspicion 
that the patient is suffering from some other variety of anemia than the 
pernicious type Recurient glossitis is also a symptom which has long 
been recognized as occurring in pernicious anemia but it has not been ap- 
preciated that it occurs m fully two-thirds of the patients It likewise may 
be an inaugural symptom and precede the anemia by several years 

Brief reference only will be made to the changes m the blood A care- 
ful study of our patients has confirmed the opinion of others that the most 
typical moiphological change in the peiipheral blood, at all stages of the 
anemia, is the presence of large oval red blood cells, or, as is said, a macro- 
cytosis IS present This is more striking when the anemia is pronounced 
but it IS also the last remaining evidence of abnoimahty as the blood reaches 
appi oximatety normal limits The predominance of small, rather than laige 
cells, IS almost conclusive evidence against an anemia of the pernicious type 
A sufficient period has now elapsed to peimit a statement concerning 
the efficacy of various types of treatment The different therapeutic agents 
which have been used are raw or cooked liver, liver extract and Ventnculin 
and liver and stomach combinations for oral use, and liver extract for intia- 
muscular or intravenous injections From our experience, it can be said 
that any one of these forms of treatment can usually control the anemia of 
pernicious anemia if sufficient quantities are given It is our opinion, 
however, after giving thousands of treatments over a period of seveial 
years, that the ideal form of theiapy is the intramuscular injection of livei 
extract It has the following advantages 
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1 Gram per gram of liver, it is many times more effective when given 
parenterally than it is by mouth It has also been observed that the oral 
treatment may increase the red blood cell count m some patients to a maxi- 
mum level of slightly less than 4 million per cu mm , despite the administra- 
tion of huge doses 

2 Local or general reactions have not been observed following its use 
When liver extract is given intravenously it is highly effective, but following 
about 10 per cent of the injections there is a disagreeable reaction charac- 
terized by a chill, fever, and often nausea and vomiting This type of reac- 
tion IS not seen following intramuscular injections In a very few instances 
the intramuscular injection has been followed by allergic manifestations 
such as urticaria This has usually occurred, however, when the patient 
has previously been treated with intravenous liver extract which probably 
sensitized him to the product This state of sensitivity was apparently 
transient for after a relatively brief interval it was possible to resume the 
intramuscular injections without the production of allergic signs This is 
not a matter of great importance because it occurs only rarely and probably 
can be avoided if intravenous liver extracts are not given prior to the intra- 
muscular type of medication 

3 Another advantage is that the intramuscular injection eliminates all 
problems of utilization of the product through incomplete absoiption from 
the gastrointestinal tract and also that of inadequate storage in the body 
Imr example, one patient whom we treated had a macrocytic anemia which 
probably resulted from a suigical procedure which anastomosed the jejunum 
to the transverse colon This created a condition whereby a sufficient 


amount of the blood legulating substance was not absorbed from the gastro- 
intestinal tract Laige amounts of liver extract and Ventiiculin by mouth 
were without effect m this patient, whereas the blood returned promptly to 
normal when liver extract was given intramuscularly Also a macrocytic 
anemia may develop through the inability of the liver to store and properly 
metabolize the blood regulating substance This probably occurs when the 
liver, which is the mam storage depot in the body for the blood regulating 
substance, is extensively damaged, such as it may be in cirrhosis Intra- 
muscular livei extract is efficacious under these ciicumstances when oral 
medication is less effective 


4 The treatment by intramuscular injections is regarded by most of our 
patients as the most convenient form of therapy as the blood may be main- 
tained at a normal level by one injection weekly and ordinarily no other 
medication is required 

, objections to the intramuscular treatment are ( 1 ) Individuals 

10 ive m isolated communities find it inconvenient or impossible to visit 
piysician at legular intervals for the injections An attempt has been 
ma e, with only partial success, to instruct patients in the method of ad- 
ministering their own injections (2) The expense of treatment may be 
t^reater, or less, than that with oral types of medication but this depends 
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laigcly on the chaige which llie physician makes foi giving an intramuscular 
injection 

What should be the ideal dosage of mtiamusculai liver extiact? This 
IS a difficult question to answer pieciselj, for the following two reasons 
(1) Pernicious anemia may be regarded as a disease with a deficiency which 
IS probably lelative rather than absolute It is logical, therefore, to consider 
that some patients will requiie a greater dosage than others (2) The con- 
ccntiation of h\er extracts which aie commercially available varies widelv m 
the amount of active principle For example, one manufacturer states that 
1 c c IS deiived fiom 100 cc of Iner, wheieas another states that 2 cc are 
dciived fiom 10 giams of hvei 

Foi these reasons oui advice to physicians in answer to this question is as 
follows Gi\e a vaiiety of liver extiact which is (1) clinically tested, (2) 
use the dose advised by the manufacturei, (3) control the dosage by making 
fiequent red blood cell counts 

The latter statement should be strongly emphasized, for the level of the 
red blood cells is the best single criterion concerning the effectiveness of the 
treatment and it should be determined systematically and periodically in 
every patient with pernicious anemia who is being tieated A sufficient 
quantity of the material should be given to keep the red blood cells at a level 
between 4 5 and 5 0 millions per cubic millimeter If a patient’s blood has 
reached normal and for any reason the type of medication or the dosage is 
changed, then a led blood cell count should always be made at monthly 
intervals theieafter for several months to insuie that adequate therapy 
IS being administered 

The intramuscular picpaiation with which most of the patients of this 
senes have been tieated was standaidized on the basis that 2 c c are deiived 
fiom 10 grams of hvei The initial dosage of this pieparation in a 
patient who has pernicious anemia should be 12 to 16 cc weekly in doses 
of 4 c c at a time, until the blood reaches normal It is known that the red 
blood cell count with optimum treatment will increase at the rate of about 
500,000 red blood cells per cu mm per week and, theiefore, if the initial 
level of the red blood cells was 1 million pei cu mm , it should reach normal 
in about 8 weeks After the blood leaches noimal, it has been observed 
that about 4 c c weekly, given at one dose, are lequiied to maintain it at this 
level, although the limits of the maintenance dosage vary between 2 and 6 c c 
weekly 

Many tunes the question has been asked, “ Is it possible to maintain the 
blood of a patient with pernicious anemia within noimal limits indefinitely 
and the individual be kept m good health so that he can live out his normal 
span of life^” The answer is that he probably can, provided (1) Ex- 
tensive cord lesions are not piesent when treatment is begun, (2) If an ade- 
quate amount of potent anti-pernicious anemic material is given, which 
requiies the closest cooperation between physician and patient A gieat 
majority of the present day failures m the treatment of pernicious anemia 
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are due to (1) The failure of the patient to appreciate that the therapy of 
pernicious anemia is merel} one mIiicIi contiols the disease and does not 
eliminate its fundamental cause It is necessar} , therefore, that potent 
medication, m one form or another, be continued throughout the remainder 
of the patient’s life, (2) The failure on the part of the physician to 
appreciate that the patient must remain under his observation, more or less 
continuously, for an indefinite period 

Perhaps the most important therapeutic problem in the field of pei- 
nicious anemia at present is the management of the spinal cord changes, 
and a great many opinions have been expressed concerning this It is m ell 
recognized that the pathologic changes in the central ner\ ous s} stem, which 
occur as a complication m a fan proportion of patients with pernicious 
anemia, consist of actual degeneration of nei\e fibers in the posterior and 
lateral columns of the cord which results m an ataxia with varying degrees 
of spastic paraplegia As the process develops, there is a loss of control 
of the sphincter of the bladder with retention of urine, a resultant cystitis, 
and, if the condition progresses, an ascending p3fehtis, with abscesses of the 
kidney, septicemia, bronchopneumonia and death While anti-permcious 
anemic therapy produces striking effects as far as the blood is concerned, 
the results attained m treating the central nervous system lesions are con- 
troversial It has been our experience that there is often striking subjectne 
improvement but that objectne evidences of this occur in only a small per 
cent of the patients On the other hand, patients have been obser^ ed who 
have made an unhehevable recover} One woman of 61, with red blood cell 
count of 1,000,000 per cu mm , who was confined to bed with a well ad- 
vanced combined degeneration of the cord, intense infection of the urinaiy 
tract, extensive decubitus ulcers, and incontinence of urine and feces, is now 
able to walk unassisted and does all of her own housework including the 
family washing This improvement has been maintained over a period of 
four years 

The question has been asked, whether if a patient wnth pernicious anemia 
wdio has no evidence of cord changes is tieated in such a manner that the 
blood is maintained at a high normal for an indefinite period, are cord 
changes likely to develop The opinion of most observers is that this is 
unlikely, although it must be admitted that this question must remain un- 
answered until sufficient time has elapsed to gne the facts for a statement 
wffiich is based on actual observation over a long period of years In our 
group of patients this has not occuiied in a single patient during a period 
of eight years 

The present treatment of the cord changes, in addition to tire manage- 
ment of the urinary infection and decubitus ulcers which may be piesent, is 
not complicated It consists (1) in administering treatment wffiich will 
cause the blood to return to a high level of normal and maintaining it there 
in ennitely (2) Ph} siotherap} , wdiich consists mainly in active motion 
produced by the patient’s attempts to w'alk wdien supported b} attendants. 
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(3) Rceducstion in coordination of the muscles of the legs, and teaching the 
patient to use his eyes in guiding his walking attempts, as the sense of motion 
and position of his Icg^s is, of course, usually destroyed by the lesions in the 
posterior columns of the coid 

In addition to anti-peinicious anemia therapy, there are several minor 
therapeutic adjuncts which have been used by some physicians in treating 
pernicious anemia, although their value has not been definitely established 
1^'or example, should or should not dilute hydrochloric acid be given along 
with the hvcr therapy? It is true that all of these patients have an achlor- 
hydiia and m our experience the ability to secrete acid never returns when 
the blood reaches normal In most instances, all gastrointestinal complaints 
disappear at this time but m a few patients they persist In those in whom 
they do persist, dilute hydrochloric acid has been given and many times the 
complaints have disappeared There are several possible explanations of 
this, as follows ( 1 ) They might have disappeared without the hydrochloric 
acid therapy, (2) The psychic effect of giving the acid may have played an 
important role, (3) The hydrochloric acid might have had a truly beneficial 
effect 

In those patients with pernicious anemia in whom the gastrointestinal 
symptoms persist after the blood returns to normal, two possibilities should 
be considered ( 1 ) the patient should be carefully studied to be sure a com- 
plicating gall-bladder condition is not present and this is not uncommon 
in patients with pernicious anemia, (2) dilute hydrochloric acid therapy 
may be given a therapeutic trial as it can do no haim and it might do some 
good 

Iron has been i ecommended by some as a beneficial di ug in this disease 
It certainly has no specific effect, but its use should be considered where 
ceitain conditions prevail, as follows (1) When liver or stomach treat- 
ment IS given, the red blood cell count always increases more rapidly than 
does the hemoglobin, as a result the color index always falls below 1 0 
If this persists for a period of weeks, non therapy, in the form of Reduced 
Iron, 0 5 gm 1 1 d , is indicated (2) A few patients have been observed 
who have had their condition complicated by chronic bleeding, usually from 
hemorrhoids Then, of com se, iron m the above dosage is cleai ly indicated 

Special diets and the addition of concentrated vitamins are rarely re- 
quired m the treatment of pernicious anemia because the patient’s appetite 
is so stimulated by the anti-anemic therapy that a large amount and variety 
of food are demanded Occasionally a patient has been observed who ap- 
parently had a combination of pernicious anemia and a nutritional anemia 
The diet under these circumstances is usually so obviously unbalanced that 
It IS at once appaient and it is easily coriected by giving an ordinary diet 

The Prognosis This topic has been discussed briefly earlier in this 
article Further information concerning this may be obtained by a con- 
sideration of the fatal cases in our series of 600 patients During a period 
of one to eight years, slightly over 10 per cent of these patients died, and 
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approximately one-half of them succumbed to complications associated with 
lesions of the central nervous system It is only fair to say, however, that 
almost all of this group either had advanced cord lesions Mhen they were 
first observed, or that they failed to carry out the tieatment as we had 
directed Furtheimore, many of these patients iveie tieated before the 
parenteral method of administering liver was aAailable One can only 
speculate as to how many of them would have surined if they had been seen 
early in the course of the disease and if they had been intensively treated 
with intramuscular In’^er extract injections 

The remaining one-half of the fatal cases died of a variety of diseases 
which are not uncommon causes of death in this age group and the fatal 
conditions can only be regarded as having a coincidental association with 
pernicious anemia The most common causes of death in this group were 
cardiac disease, hypertension and apoplexy, operations and accidents, pneu- 
monia and malignancy It is interesting to note that apparently none of 
these patients died of anemia per se, as their red blood cell counts were not 
reduced to a seriously low level when they i\ere last observed 

In conclusion it may be said that pernicious anemia can no longer be 
looked upon as a disease which is necessarily fatal provided appropriate 
treatment can be applied, and, furthermore, in the near future there will 
undoubtedly be greater improvement and refinement of our present day 
methods of tieatment 
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WiiLN William Haivey fiist clcsciibcd the cii dilation of the blood ovei 
300 ycais ago his obseivations wcie necessaiily limited to the grossly visible 
poitions of the cii dilatory system, — to the heart, arteries and veins His 
evidence foi a completely closed cii dilation, even on this basis, was so con- 
clusive that the capillary portion of that circulation could be taken practically 
foi granted It was, in fact, 50 years before the capillaries themselves 
were observed undei the microscope 

It seems as if investigation of capillai}^ physiology has never been able 
quite to overcome this initial handicap of half a century The heart 
and laigei vessels received the painstaking attention of those interested in 
circulation, while the moi e minute parts of the vascular tree were, relatively 
speaking, neglected This seems sui prising because, from the functional 
standpoint, the heart, arteries and veins are subsidiary to the capillaries 
which have correctly been called “ the woikshop of the body ” 

Oui present knowledge concerning this “ workshop of the body ” is the 
outcome of mutual stimulation and aid m the fields of clinical medicine and 
vasculai physiology For instance, the occunence of edema, an outstanding 
clinical problem even before the time of Galen, stimulated earlier physi- 
ologists to pondei on the mechanism which controls the transportation and 
distiibution of fluids throughout the body In the normal individual the 
volume of tissue fluid suffers only transitory ahd relatively small changes 
despite wide variations in watei intake In patients with a tendency toward 
edema foimation, on the contrary, the copious ingestion of water usually 
mci eases the normally meager amount of tissue fluid until clinical edema 
appears They suffer apparently fiom a more or less serious breakdown of 
the normal mechanism of fluid transpoit 

The first reasonably complete hypothesis explaining the maintenance 
of equilibrium between blood and tissue fluid under diverse conditions was 
advanced by Stalling,^ a physiologist, in 1896 and was later expanded to 
explain tentatively the pathogenesis of edema Stalling called attention to 
the fact that those substances (such as salts, urea, creatinine, etc ) which 
pass easily through the capillary vail and are piesent m approximately equal 
concenti ations m blood plasma and tissue fluid, cannot exert an osmotic 
pressuie across the capillary wall and should not, therefore, affect the dis- 
tribution of fluid except very temporarily The plasma proteins, however, 
by reason of their greatei molecular dimensions, are retained more oi less 
efficiently by the capillary wall and can develop an osmotic piessure, amount- 
ing m man to approximately 26 mm of Hg This colloid osmotic pressure 
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of the blood, if unopposed, would filter fluid into the capillary blood from 
the tissue spaces If this is tiue the relative constancy of blood volume and 
tissue fluid -volume must depend primarily upon the balance between capillary 
blood pressure and the colloid osmotic pressuie of the blood This in- 
genious concept, though theoretically sound, was still open to criticism 
owing to the difficulties surrounding the measurement of capillary blood 
pressure 

In 1917 Epstein," a clinician, emphasized the importance of hypopro- 
tememia in the pathogenesis of nephrotic edema According to Starling’s 
view this type of edema could be explained logicall} by the general lowering 
of colloid osmotic pressure which, in association with a normal capillary 
blood pressure, would favor filtration of fluid and, at the same time, hinder 
absorption from the tissue spaces 

War edema, associated with protein starvation, was also found during 
this period to be accompanied b} hjpopioteinemia, the edema disappearing 
when the plasma piotem percentage lose to noimal Fuithei clinical study 
by Krogh,® Schade,^ Govaerts," Meyer ® and others verified the importance 
of hypoproteinemia in some t}pes of edema, but showed that in other types 
the plasma protein percentage was usually within normal limits The gen- 
eral problem of normal fluid balance and the clinical problem of edema then 
seemed too complex to be explained by simple physical principles 

Until rather recently the capillaries were generally believed to be meit, 
thin-walled tubes serving to conduct blood through the tissues m whatever 
quantity the arterioles might supply About 1920 the work of Krogh,® a 
physiologist, and of Lewis, ^ a clinician, supplied from two directions im- 
pressive evidence showing that the capillary vessels are independently con- 
tractile and that they are capable of lesponding individually in a delicate 
manner to the circulatory needs of the immediately adjacent tissues Even 
so the great transporting medium, the blood stream, is still separated from 
almost all the tissues it serves by a single layer of endothelial cells which 
form the walls of the capillary vessels Obviously the interchange of sub- 
stances between blood and tissues must depend fundamentally upon the 
properties of this membrane in association with the physical forces con- 
trolling the flow of blood past the membrane 

The primary factors involved in a quantitativ'^e study of the movement 
of fluid through a membrane are (a) the total area of filtering surface avail- 
able, (Z?) the properties, particularly the permeability, of the membiane 
itself, and (c) the pressures excited on the fluid both inside and outside the 
membrane 


The collective area of capillary wall available for fluid interchange is 
leatively enormous Krogh ® estimated that the total surface of capillary 
rs n body of an average-sized man must exceed 6,300 sq meters or 
,000 sq feet In other words the total collective area of capillary endo- 
le lum 111 the adult human body can be visualized as a microscopically thin 
membrane three feet wide and ovei four miles long In the capillary net- 
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When William Harvey fiist desciibed the ciiculation of the blood ovei 
300 years ago his obsei vatioiis were necessai ily limited to the grossly visible 
poitions of the circulatory system, — to the heart, arteries and veins His 
evidence for a completely closed cii culation, even on this basis, was so con- 
clusive that the capillai y portion of that circulation could be taken practically 
for gi anted It was, in fact, 50 yeais before the capillaries themselves 
were observed under the microscope 

It seems as if investigation of capillary physiology has nevei been able 
quite to overcome this initial handicap of half a century The heart 
and laigei vessels leceived the painstaking attention of those interested in 
circulation, while the moie minute parts of the vascular tree were, relatively 
speaking, neglected This seems surprising because, from the functional 
standpoint, the heart, arteries and veins are subsidiary to the capillaries 
which have correctly been called “ the workshop of the body ” 

Our present knowledge concerning this “ workshop of the body ” is the 
outcome of mutual stimulation and aid in the fields of clinical medicine and 
vasculai physiology For instance, the occurrence of edema, an outstanding 
clinical problem even before the time of Galen, stimulated earlier physi- 
ologists to ponder on the mechanism which controls the transportation and 
distribution of fluids throughout the body In the normal individual the 
volume of tissue fluid suffers only transitory ahd relatively small changes 
despite wide vai lations in water intake In patients with a tendency toward 
edema formation, on the contrary, the copious ingestion of water usually 
increases the normally meager amount of tissue fluid until clinical edema 
appears They suffer apparently from a more or less serious breakdown of 
the noimal mechanism of fluid transport 

The first reasonably complete hypothesis explaining the maintenance 
of equilibrium between blood and tissue fluid under diverse conditions was 
advanced by Stalling,^ a physiologist, in 1896 and was later expanded to 
explain tentatively the pathogenesis of edema Starling called attention to 
the fact that those substances (such as salts, urea, creatinine, etc ) which 
pass easily through the capillary wall and are present in approximately equal 
concentrations m blood plasma and tissue fluid, cannot exert an osmotic 
pressure across the capillary wall and should not, therefore, affect the dis- 
tribution of fluid except very temporarily The plasma proteins, however, 
by reason of then greater molecular dimensions, are retained more oi less 
efficiently by the capillary wall and can develop an osmotic piessure, amount- 
ing in man to approximately 26 mm of Hg This colloid osmotic pressuie 
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of the blood, if unopposed, Mould fillei fluid into the capillary blood from 
the tissue spaces If this is tiue the lelative constancy of blood volume and 
tissue fluid volume must depend pi imaril} upon the balance between capillary 
blood pressure and the colloid osmotic pressuie of the blood This in- 
genious concept, though theoretically sound, was still open to criticism 
owing to the difficulties surrounding the measurement of capillary blood 
pressure 

In 1917 Epstein,- a clinician, emphasized the importance of hypopro- 
tememia m the pathogenesis of nephrotic edema According to Stai hug’s 
view this t}pe of edema could be explained logicall} b} the general loAvermg 
of colloid osmotic piessuie mIucIi, m association with a normal capillary 
blood piessuie, would faAoi filtration of fluid and, at the same time, hinder 
absorption from the tissue spaces 

War edema, associated ivith protein starvation, was also found during 
this period to be accompanied by hjpopiotemcinia, the edema disappearing 
when the plasma piotein percentage lose to noimal Fuithei clinical study 
by Krogh,^ Schade,'* Go^aerts,■’ Me^er® and others verified the importance 
of hjpopioteinemia m some types of edema, but showed that in other t}pes 
the plasma protein percentage w'as usually within normal limits The gen- 
eral problem of normal fluid balance and the clinical problem of edema then 
seemed too complex to be explained by simple physical principles 

Until rather recently the capillaries w'eie generall} believed to be inert, 
tlim-walled tubes serving to conduct blood thiough the tissues m whatever 
quantity the arterioles might supply About 1920 the work of Krogh,® a 
physiologist, and of Lewns," a clinician, supplied from two directions im- 
pressive evidence showmig that the capillary vessels are independently con- 
tractile and that they are capable of responding individually m a delicate 
manner to the circulatory needs of the immediately adjacent tissues E^en 
so the great transporting medium, the blood stream, is still separated fi om 
almost all the tissues it serves by a single layer of endothelial cells wdiich 
form the walls of the capillary vessels Obviously the interchange of sub- 
stances betw'een blood and tissues must depend fundamentally upon the 
properties of this membrane in association wnth the physical forces con- 
trolling the flow of blood past the membrane 

The primary factors involved in a quantitative study of the mov ement 
of fluid through a membrane are (n) the total area of filtering surface avail- 
able, (&) the piopeities, particularly the permeability, of the membrane 
Itself, and (c) the pressures exerted on the fluid both inside and outside the 
membrane 

The collective area of capillary wall available for fluid interchange is 
relativ^ely enormous Krogh ^ estimated that the total surface of capillary 
w^all m the body of an average-sized man must exceed 6,300 sq meters or 
68,000 sq feet In other wmrds the total collectiv'e area of capillary endo- 
thelium m the adult human body can be v’^isualized as a microscopically thin 
membrane three feet wnde and ov'^er four miles long In the capillaiy net- 
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work one cubic centimetei of blood is exposed to a fiUcnng surface of 7,300 
s{j centimeters oi over / sq feet Obviously very rapid interchanges are 
favored by areas of this magnitude 

In the second place, rapid intei change of water and dissolved salts is 
aided by the inherent pioperties of the capillary endothelium which is far 
moie permeable than othei living membranes so far studied quantitatively 
Under comparable conditions ® water ^\ould pass through the frog’s capillary 
wall three thousand times moit lapidl} than through the surface membrane 
of a t}pical cell and o\ei one bundled times more rapidly than through the 
membrane of the human eiythrocyte 

Ibc significance of this extensive filtering area combined with great 
permeability can be expiessed b} a calculation which is admittedly approxi- 
mate but illustiates the oidei of magnitude of possible effects Assuming 
that the capillary nail of man is as permeable as the frog’s capillary wall, 
the total plasma volume of a man could be filtered through his calculated 
68,000 sq feet of endothelium within 10 seconds at a capillary pressure of 
only 10 mm of Hg if there u'ere no force retaining fluids within the blood 
capillaiies Noimally the actuity of the vasomotor system prevents the 
entire peiipheral \ascular bed fiom opening simultaneously In addition, 
the plasma proteins, b}' their colloid osmotic pressuie, limit the loss of fluid 
fiom the blood stieam Only in videspiead injuiy of the vascular endo- 
thelium would It be possible foi fluid to leave the vascular system at such a 
deleteriously lapid rate 

Quantitative studies of the third factoi, namely capillary blood pressure, 
offer some technical difficulty Capillaiy blood pressure has been measuied 
b> many indirect methods, no one of winch is entirely fiee from criticism 
The estimates of pressure thus obtained by different observers ranged from 
far below to far above colloid osmotic pressure Plethysmographic methods 
of determining the relation between capillary blood pressure and fluid move- 
ment require using masses of tissue containing large numbeis of capillaries 
The interpretation of these results is often difficult because of changing 
diameter, pressure and rate of flow in the separate vessels composing the 
capillary network These variables can be reduced m numbei and more 
adequately controlled by studying single capillaiies diiectly — thus limiting 
observations to what is, m fact, the smallest unit of the circulatory system 

lo measuie venous blood piessure directly it is necessary to use a needle 
small enough to be inserted easily into a vein, similarly, to measure capillaiy 
blood piessure directly the puncturing needle must be thinner than a single 
capillary Chambers,® an anatomist, had devised delicately adjustable micro- 
manipulators for the microscopic dissection of single cells Using this tech- 
nic and micro-pipettes measuring four to eight thousandths of a millimeter 
across at their tips it was possible, under the microscope, to pierce single 
capillaries at various locations Capillaiy blood pressure could then be 
measured repeatedly for minutes, or with luck, foi hours by determining 
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the pressuie that must lie exerted upon the fluid in the pipette to balance 
exactly the blood pressure m the capillary under obser\ation 

From a large number of single determinations m the mam anatomical 
subdivisions of the vascular tree it became evident that average blood pres- 
sure in the arteriolar portion of the capillary network is measurably higher 
than that m the \enous portion Such a gradient of capillary blood pressure 
was observed m the four species studied ( frog, rat, guinea pig and man) 
but the absolute level of pressure at which this gradient is maintained was 
found to differ considerably according to species In the frog, for instance, 
arterial capillary piesstire amounts to 14 cm water, venous capillary pres- 
sure to 10 cm water For man these figures are 45 and 22 cm respec- 
tively^’^ If Starling’s original h}pothesis is correct the colloid osmotic 
pressure of human and amphibian plasma should show corresponding dif- 
ferences In general this is the case since frog plasma has a colloid osmotic 
pressure betw^een 7 5 and 13 0 cm w'ater, human plasma about 36 cm w^atei 
The rat and guinea pig occupy an intei mediate position in both respects 
These findings are in accord with the concept that filtiation favoted in the 
arteriolar part of the capillary network wnll be balanced by absorption m the 
venous part of the capillary netw'ork 

Further development of micro-mjection methods made it possible to 
measure the filtration and absorption of microscopically small volumes of 
fluid by single capillaries of the frog s mesentery It w^as then found that 
the rate and direction of fluid movement through the endothelium depended 
upon the relation between capillary blood pressure and the colloid osmotic 
pressure of the plasma, — supplying direct evidence that the capillary wall acts 
as a passive, though highly permeable, membrane If capillary pressure is 
greater than the colloid osmotic pressure of the plasma, fluid is filtered into 
the tissue spaces If capillary blood pressure is lower than the colloid 
osmotic pressure of the blood, fluid is absorbed from the tissue spaces The 
rate of filtration or absorption is directly proportional to the difference be- 
tween capillary blood pressuie and the colloid osmotic piessure of the plasma 
In the capillary network as a wdiole these tw'o forces aie normally approxi- 
mately equal so that, on the average, filtration and absorption balance 

In human subjects the filtration produced by elevating capillar}’' pressure 
can be demonstrated by enclosing the forearm in a plethysmograph specially 
constructed to determine changes in the volume of extravascular fluid, or m 
other words, the volume of edema fluid produced by venous congestion 
Measured in this way the rate at w^hich fluid filters into the tissue spaces is, 
above a certain minimal level, directly proportional to venous pressure 
Owing to the large area of endothelium and its high permeability to w’ater 
and salts, changes in the volume of tissue fluid can occur w’^ith great rapidit} 
When venous pressure is raised to 80 mm of mercury the initial rate of 
filtration is 11 c c per 100 c c of forearm tissue per hour Studies of the 
blood revealed that 100 cubic centimeters of arterial blood can lose as much 
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as 20 cubic centmieteis of fluid in passing through the capillary bed of the 
forearm dui mg such high-grade venous congestion 

If this initial rate of filtration were to continue unchanged, edema would 
be pioduced in the normal subject within an hotii Fortunately the tissues 
lesist, at least temporarily, the distoition which the accumulation of extra- 
vasculai fluid pioduces as it foices the tissue elements apart This tissue 
piessuie, since it partially neutralizes high capillaiy pressure, plays an im- 
portant, though tempoiaiy, pait m pi eventing the development of edema 

Excessive filtiation of fluid may be pioduced also by reducing the colloid 
osmotic pressuie of the blood Plethysmographic studies on the forearms 
of normal human subjects indicated that loweiing the colloid osmotic pies- 
sure of the blood favors the filtration of fluid into the tissues to the same 
degree quantitatively as raising venous pressuie^” In animals, Leiter 
and otheis pioduced edema by lowering experimentally the plasma protein 
percentage, thus simulating the hypoproteinemic edema of nephrosis oi 
malnuti ition 

The preceding discussion has summarized physiological evidence that the 
noimal capillary wall exhibits the properties of an inert (that is, non-secret- 
mg) membrane which is practically impermeable to the plasma proteins 
Chemical studies by Loeb and others compared the concentrations of 
electrolytes in edema fluid and blood plasma without detecting any chemical 
evidence that the capillary wall in patients with edema behaved differently 
from collodion membranes of similar peimeabihty Other studies of the 
protein m edema fluid of patients and in the capillaiy filtrate of normal sub- 
jects showed that these fluids contained m general less than 0 3 per cent 
protein, while the plasma from which the fluid filteied contained from 6 to 7 
per cent protein The normal capillary wall in resting tissues is about 95 
per cent efficient m retaining the plasma proteins of the circulating blood 
Muscular activity,^® anoxemia and venous congestion reduce the effi 
ciency of the endothelium in this lespect 

Capillary injury of any type impairs or destroys this noimal impel - 
meability to protein The gross systemic effects of widespiead endothelial 
damage were recognized clinically even before war injuries directed the 
attention of physiologists and physicians to the shock syndrome and its re- 
lation to the capillary circulation The local effects of vascular injury may 
be demonstrated and measured quantitatively, again by studying micro- 
scopically the ultimate functional unit of the circulatory system Certain 
colloidal dyes perfused through single capillaries aie retained by the normal 
endothelium If the capillary is injured mechanically by light pressure with 
a microscopic glass lod the wall becomes highly permeable The colloidal 
dye passes very rapidly through the injuied endothelium though still re- 
tained by the adjacent noimal endothelium After mechanical or chemical 
iiijuiy erythrocytes oiiginally sepaiated by plasma are concentrated and 
compressed into solid masses in the injured legions, indicating that plasma 
as a whole, including protein, filters rapidly through the damaged endo- 
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thelium In such capillaries the plasma pioteins lose their power of retain- 
ing fluid since they pass easily through the injured Yall and can exert no 
colloid osmotic pressuie Fluid then filters into the tissue spaces approxi- 
mately seven times more lapidl} than noimal and at capillary pressures which 
under normal conditions Yould bring about absoiption^® In view of this 
se\en-fold increase in pcimeabiht} the lapidity with which shock or inflam- 
mator} edema develops does not seem so extraordinary 


T\BLr I 


Factors Favoring Edema Formation 


Clinical Examples 


A Primary 

1 Elevated capillary pressure 


2 Lowered colloid osmotic pressure 


3 Damage to capillary wall 


4 Lj'mphatic obstruction 


(<x) External pressure on veins 

(b) Thrombophlebitis 

(c) Cardiac edema w ith venous congestion 

(a) Nutritional edema 

(b) Nephrotic edema 

(c) Cardiac edema, late stages with malnu- 
trition 

(a) Inflammator\ edema 

(b) Nephritic edema 

(c) Cardiac edema (?), chronic anoxemia 

(a) I > mphedema 

(b) Cardiac edema w ith venous congestion 


B Contributory 

5 Loav tissue pressure 

6 High salt intake 

7 High fluid intake 

8 Warm environment 

9 Disturbed innervation 


5 Edema of periorbital tissues and genitalia 

6 Increases edema if W'ater is available 

7 Increases edema if salt is available 

8 (a) Heat edema 

(b) Increases all types of edema 

9 (a) Tropho edema 

(b) Unilateral edema in hemiplegia 


By combining available clinical and physiological data the factors con- 
cerned in the pathogenesis of edema may be summarized tentatively under 
two heads (table 1) Those listed as primary are fundamental since each 
factor m sufficient grade can produce clinical edema unaided by other forces 
The contributory factors on the other hand do not themselves produce 
edema but modify the severity or distribution of edema produced by one of 
the primary causes There are undoubtedly other factors m addition to 
those listed since it has been observed that m nephrosis a copious diuresis 
niay begin spontaneously and massive edema can disappear even while the 
plasma proteins are still extremely low Unravelling the mechanism re- 
sponsible for this spontaneous resolution of edema may well provide a 
diuretic more physiological and more constantly effective than those non at 
our disposal clinically 
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rile maintenance of fluid balance, with all its physical niceties of ad- 
justment, IS only one of the functions of the circulatory system In cei- 
tain tissues the rate of blood flow must at times be increased to 20 or 30 
times the resting rate in order to compensate for tissue activity, change in 
posture, temperature control or local inflammatory reactions 

Capillary blood pressure and flow, as might be expected, vary together 
over very wide ranges Blood pressure changes in the same capillary from 
moment to moment and may dififer widely in adjacent capillaries arising 
from the same arteriole For example, chemical injury to the frog’s web 
produces reflex vasodilatation, increased rate of blood flow and a conspicu- 
ous rise in capillary blood pressure " Similarly, in man, heating the skin 
at the base of the finger nail induces hyperemia and with it a striking rise of 
capillary blood pressure m the heated area “ Cold, on the contiary, pro- 
duces an initial ^asoconstrlctlon and decrease in capillary pressure followed 
after a few minutes by local reactne vasodilatation, hyperemia and eleva- 
tion of capillary blood pressure Raynaud’s disease is a condition in which 
a more or less prolonged period of vasospasm is followed by arterial re- 
laxation and reactive hyperemia During the period of spasm capillary 
blood pressure is habitually low, eg 7 mm Fig, but with vasodilatation 
rises for brief periods to exceed 40 mm Hg^® Spontaneous variations 
m peripheral blood flow and capillary blood pressure are, under proper 
conditions, equally large Clinical medicine uses this wide physiological 
range of peripheral blood flow to diflferentiate those peripheral vascular 
diseases charactei ized by pure vasospasm from those associated with or- 
ganic or structural diseases of the arterial wall 

The development of simple thermo-electric methods of measuring skin 
temperature under standard conditions has made it possible to estimate 
deficiencies of blood flow and to differentiate the ischemia of vasospasm 
from that of obliterative arterial disease Complete dilatation of struc- 
turally normal blood vessels elevates skin temperature to levels which are 
eonstant enough to be used as a practical estimate of the maximum increase 
m peripheral blood supply that can be produced by suitable therapeutic 
measures The diagnostic methods available for producing temporarily 
maximal blood flow in the extremities are numerous, — novocame block of 
peripheral nerves, general or spinal anesthesia, paravertebral injection of 
novocame, or warming the body If skin temperature can be elevated bv 
any one of these methods to 30 5° C or more, significant organic vascular 
occlusion IS absent The diagnoses to be considered are by this test 
limited to those conditions due principally to vasomotor disturbances 

If, during a vasodilator test, skin temperature rises only to 26 or 27° C , 
structural disease of the arterial wall is present in slight grade, and the 
organic vascular conditions must be considered A partial vasodilator 
response reveals also that moderate arterial dilatation is still possible and 
considerable assistance may be expected from vasodilator agents including 
heat, typhoid vaccine, drugs and sympathetic ganghonectomy It should 
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be mentioned that even in uncomplicated Raynaud’s disease cervico-dorsal 
sympathetic ganglionectomy has been followed in some instances by per- 
plexing recurrence of vasospasm Smitlnvick, Freeman and White have 
found the denervated vessels of these patients to be abnormally sensitive to 
epinephrine, thus extending to human beings the results of earlier studies by 
Langley, Meltzer and Elliott, on the abnormal physiolog)’’ of mammalian 
blood %essels after degeneiation of the post-ganghomc sympathetic fibers 

In advanced organic vascular disease the physiological variability of 
blood flow in the extremities may be almost or completely absent At this 
stage abolition of vasoconstrictor tone fails to ele\ate skin temperature 
Those therapeutic procedures which depend on vasodilatation cannot be 
expected to increase blood flow significantly' For treating patients with 
advanced organic vascular obstruction it was suggested simultaneously on 
physiological grounds by' Landis and Gibbon,’® and on clinical grounds by 
Reid and Herrmann that vary'ing the air pressure about the affected 
extremity might aid blood flow by physical means Objective studies indi- 
cated that blood flow could be increased at least temporarily m this way, 
even though advanced organic arterial occlusion prevented increasing blood 
flow by other methods 

From this brief re\ lew of the clinical problems of edema and peripheral 
vascular disease it seems evident that the recent lapid advances in theory' 
and practice have arisen from the inteiplay' of thought and observation 
simultaneously' in the fields of vascular physiology' and clinical medicine 
Iheory, experiment, observation and conclusion follow logically though 
their origins include laboratory' and clinic The respective contributions 
of physiology' and medicine are not m any sense separable, on the con- 
trary, their interdependence is striking 
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ERRORS IN CARDIOVASCULAR ROENTGEN-RAY 

INTERPRETATION 


By Hugo Roesler, M D , Philadelphia, Pennsylvania 


Errors in cardiovasculai roentgen interpretation are due mostly to the 
following reasons Insufficient knowledge of the theoretical and applied 
physical principles of the roentgen-i a} s , insufficient knowdedge of anatomy, 
physiolog}' and pathology of the cai diovasculai system, and deficiency in the 
technical outfit and procedures 

Facts winch pertain to the roentgenological study may not be registered 
and therefore the first part of the report, w'hich should contain all findings, 
is inadequate Or facts are registered but interpi eted erroneously and there- 
fore the second part of the leport, wdiich should contain the conclusions, is 
inadequate 

The limitations of the roentgenological method permit one to analyze and 
evaluate only certain aspects of the cardiovascular system , and these are not 
in all cases necessarily the most significant 

Every study should start wnth fluoroscopy A film recoid m its frozen 
aspect expresses the statics, wdiile fluoroscopy expresses the dynamics of the 
situation Adaptation of the retina is of utmost importance, it increases in 
darkness in the form of a logarithmic curve, the knee of which is not reached 
until 15 to 20 minutes have elapsed Information as to detail is enhanced by 
excluding much of the secondary radiation This is done by using a small 
shutter This may be the only means which wull permit detection of small 
lime salt deposits m the heart or in the pericardium 

Since we are dealing with objects m motion, the exposure time of the 
film, taken at the conventional distance of 200 cm , should not be more than 
one twenty-fifth of a second If one is dealing scientifically with heart size 
or when the amplitude of the pulsations is to be measured, it is indispensable 
to know in which phase of the cardiac cycle the roentgenogram was made, 
methods must also be employed to always guarantee the same phase of 
respiration Ordinary teleroentgenograms do not represent a projection of 
the true size of an object, the degree of magnification is determined by the 
object-film distance, by the size of the object and by the target-film distance 
The magnification of the projection of an a^ erage normal heart amounts to 
approximately 10 per cent 

Orthodiagraphy requires great accuracy, the silhouette shpuld be drawn 
m diastole and during quiet, shallow respiration Drawings and films 
should preferably not be made at the end of deep inspiration, a distortion of 
the silhouette results and even an involuntary V alsalva test may be produced 


*Read at the Detroit meeting of the American College of Physicians, If.il 

oi I j departments of Roentgenology and Medicine, Temple Universitj Jrtospit , 

niladelphia, Pennsylvania 
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Such chest hlms taken in deep inspiration have been partly responsible for 
the sweeping statements as to the smallness of the heart in the presence of 
tuberculosis of the lungs 

Oithodiagraphic tracings can hardly ever be accepted as records for 
pui poses of comparison and telei oentgenograms only rarely so, unless certain 
standaids are pieserved They are The tai get-film distance must be main- 
tained inviolate, the target, the mid-line of the patient and the mid-hne of 
the film must be accurately centered , the chest must not undergo any change 
in position, either in the sense of (a) lotation along its long axis, or (b) 
increased lordosis or kyphosis Furthermoi e, the position of the diaphragm 
and the phase of the cardiac cycle must be identical 

Roentgenology furnishes convincing evidence that there is no single 
type of visceral anatomy and physiology Normality, as a statistical con- 
cept, refers to the average or central values on the curve of variability Be- 
cause of the lange of vaiiation, errors m interpretation occur and organic 
disease is occasionally diagnosed when none is present, while such disease is 
not recognized when it exists This refers especially to the extreme con- 
stitutional types In the hypersthenic type, enlargement of heart and aorta 
or aortic configuration is liable to be diagnosed while in the hyposthenic 
type, smallness of the heart or mitral configuration is often mentioned The 
influence of the filling of the heait on its size is perhaps underrated and the 
constitutional factor often too greatly stressed , certain small hearts are small 
only when the examination is limited to the vertical position Normal hearts 
show definite anatomical vaiiations in then general shape independent of 
their volume It is well to know that the size of the aorta increases con- 
tinuously with age and the direction of the aortic arch changes Elongation, 
dilatation, and tortuosity have been diagnosed and attributed to athero- 
sclerosis where only anatomical-physiological changes due to age were 
piesent Atheiosclerosis, on the other hand, may be present without ap- 
preciably altering the size and shape of the vessel 

From the outei left caudal suiface of the pericardium, a triangular liga- 
mentous fold extends to the diaphiagmatic and mediastinal pleura, after 
puberty, fat is found along its anterior surface Ordinary chest films often 
do not permit difterentiation of the heait shadow pioper from this anatomi- 
cal foimation which, when included in the caidiac measurement, lesults in 
ei roneously high figures 

Ihe roentgenological lung pattern is fundamentally caused by the blood- 
filled vessels They appear paitly in length and paitly in cross-section 
These stiuctuies, especially when bluned because of impiopei exposure 
technic, have been erroneously interpieted as pulmonary fibrosis The fol- 
lowing three abnormal appeal ances of the lung fields have often been mis- 
interpieted Fust The active, hypertensive, interstitial and intra-alveolar 
edematous transudation, of a subacute type and predominantly central loca- 
tion which occurs especially in the course of acute or chronic azotemic cardio- 
renal disease This condition has not the appearance of vascular dilatation. 
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and should theiefoie noL be designated as congestive failure, and it is not 
inflammatory in type though it has been called pneumonic infiltration 
Second A passive, h} pertensive, arteiial, venous and lymphatic enlarge- 
ment, with interstitial reaction, of a chionic type and diffuse appearance, 
which occurs most typically in the jnesence of chronic mitral ^alvulal lesions 
It has been confused with fibrosis, mihai} tubeiculosis and carcinomatous 
disease of the lymphatics Third An actne, h}peitensne enlargement of 
the pulmonary arteiial tiee, as it is obseived m instances of pulmonary 
alheroscleiosis, ai teriosclei osis and syphilitic aiteiitis, oi m the couise of 
pulmonary aitei} orifice regui gitation oi mteiatiial septal defect It is 
often described as evidence of congestion or infiltration and the unduly out- 
standing shadows of the mam branches ha\e been mtei preted as tumors, 
especially of the metastatic type 

One must realize, in studying the pulsations, that they express a com- 
bination of 1 olumetric, pressure and displacement changes Only the outet 
pulsations of the silhouette can be studied undei normal conditions and the 
pulsatory mo\ements of the following stiuctuies aie not visible, under noi- 
mal conditions A portion of the anterior heart sui face , the ati io-\ entnculai 
septum (the piston-hke movement as contiasted with the margin mo^e- 
ment) , the first portion of the ascending aorta in its whole ciicumference, 
the mesial contours of the distal poition of the ascending aorta, of the arch 
of the aorta and of the pulmonaiy artery, a considerable portion of the lower 
heart border The visible pulsations of the aorta do not express exclusively 
actual volumetric changes but represent position changes of the whole vessel 
The actual amplitude of the movement is fully registered only when its 
direction is at right angles to the direction of the central lays It may be 
added that the roentgenological ventricular systole, m the con\entional 
sense, represents the emptying periods of the ventricular systole 

Much information is missed without a fluoroscopic study The absence 
of movements along the silhouette border is of significance in the diagnosis 
of myxedema, cardiac tamponade and certain types of chronic adhesive- 
constnctive pericardial disease However, it should be pointed out that in 
other types of the latter lesion, a great amplitude can be observed, especially 
with a rapid diastolic outward movement and usually associated with marked 
chest wall pulsations They are found first when theie are external ad- 
hesions fixing heart and pericardium to the anterior chest wall, and second 
when the base of the heart is fixed, then the longitudinal contraction of the 
ventricular cone is interfered with and this reduction in movement is com- 
pensated for by increased marginal excursions A diminution of pulsations 
along the left lower heart border is observed whenever the latter is formed 
by the right ventricle One observes in the course of severe emphysema an 
inspiratory distention, followed by an expiratory diminution of the silhouette 
more marked on the right side Intracardiac calcifications in the atrio- 
ventricular septum and in the valve rings are sometimes diagnosed only b} 
observing the characteristic dancing movements The presence of even a 



302 


HUGO ROESLER 


small amount of air or gas along the mediastinal surface of the lung is 
immediately diagnosed by the large, flopping pulsation of the silhouette 
border showing also a vertical, “ heaving ” component 

An aneurysm of the ventricular muscle can sometimes be diagnosed only 
by observing abnoimal pulsations, namely the outward movement during 
systole (simultaneously there appears a clinical thrust) or a synchronous 
or paradoxical movement as compared with the adjacent cardiac contours 
The right ventiicle may form a greater portion of the left silhouette contour 
and increased pulsations are noted in the presence of increased output 
(tricuspid or pulmonaiy regurgitation) The concomitant aortic pulsations 
remain small, however, indicating that the increased movement was not 
caused by left ventricular action 

Increased pulsations along the pulmonary arch, not necessarily associated 
with undue prominence, may direct the attention to the possibility of a thyro- 
toxicosis or patency of the ductus aiteiiosus Expansile pulsations of the 
pulmonary aitery branches indicate a wide pulse pressure in the lesser cir- 
culation, these findings do not accompany a relative regurgitation A 
stiff- walled aortic vessel may reveal a marked shift m toto 

Measurements attempt to establish standaids of normal and thus help to 
decide whether oi not a given case is within the range of normal variation 
and if not, to give mathematically the degree of deviation from normal 
It must be understood that cardiac size and shape within the range of normal 
variation may well coexist with disturbed function , coronary artery disease 
and constrictive pericardial disease may be cited as examples Because of 
the range of normal variation, no sharp distinction can be drawn between 
findings in the upper normal range and those in the incipient abnormal stage, 
and a heart which is originally small may enlarge considerably before it 
exceeds the upper limit of normal Also the muscular wall may increase in 
thickness without producing appreciable alterations in shape and size of the 
silhouette The application of average figures is of limited value since we 
are dealing clinically with one individual, and the use of absolute figures 
likewise is of little practical use , such figures must be correlated with other 
characteristics of an individual, introducing coefficients of correlation 
Standards derived from people in the best of physical condition are not 
quite the same as those of the average population Furthermore, one cannot 
compare orthodiagraphic with teleroentgenographic standards The com- 
mon methods of measurement stress the formal-quantitative side and are 
insufficient as to the functional-quantitative aspect 

Unless calcification is present, no reliable method of accurately deter- 
mining the size of the ascending aorta exists A normal aortic size is com- 
patible with a marked degree of hypertension of long duration 

No determination of heart size short of the actual volumetric recon- 
struction is correct The antero-posterior dimension of the heart, the depth, 
must be considered The correlation coefficient between heart size and 
external somatic measurements is too low to have great statistical signifi- 
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caucc 'J he liansvcrsc dianictci and llic cardio-thoracic ratio aie pool 
criteria since the} depend too mucli on body build 

Much interest is attached to possible cbanges in the size of the silhouette 
as one may observe it in the course of infectious disease, under the influence 
of therapy and during ph}sical exercise and pregnancy One hears state- 
ments that a failing hcait has diniinished in size as compensation became 
restored This is possible Often, howevei, peiicardial fluid has been 
merely resorbed oi the position and shape of the heart have changed as the 
size of the liver decreased One should likewise look with much doubt upon 
statements that an aneurysm of the aoita became smaller in the course 
of antisyphihtic therap} And one will commonl} find in comparing two 
films of the same patient, taken at diftercnt tunes, that the criteria for correct 
comparison arc not given It is almost impossible to make a roentgenologic 
study while exercise is being continued, and following stienuous exercise 
an identical position of the diaphragm, of the chest and of the cardiac cycle 
IS rarel} obtained Because of the marked jilnsiologic changes which take 
place immediatcl} following exercise, one is not permitted to draw^ conclu- 
sions as to the changes which might ha\c taken place during the exercise 
Pregnancy carries wuth it a shift of the center of gravity w^hich results in a 
change in the body position and therefoie m the projection of the heart 
Much information is missed when the oblique and lateral view's are 
not used This may be illustrated b} a few examples It has already been 
mentioned that the antero-posterior dimension of the heart is of significance 
This IS especially true m instances of displacement of the heart due to de- 
formity of the chest wall An isolated prominence of the conus arteriosus, 
the outflow tract of the right ventricle, or an enlargement of the left atrium 
may be visualized only in an oblique view' The anterior Anew may reveal 
an enlargement of the heart to the left while the oblique or lateral views 
indicate which ventricle predominates Small aneurysms of the aorta, an 
encroachment of an aneurysm on the trachea and esophagus , erosion of the 
spine due to aneurysm, certain types of calcification in the pericardium, 
coronary arteries, m the descending thoracic and abdominal aorta, coarcta- 
tion and right-sided course of the aorta are tbus diagnosed 

Certain terms like mitral or aortic configuration are somcAvhat mislead- 
These terms are purely descriptive and do not necessarily indicate that 
the respective valves are affected Thus we find a straight or convexly 
prominent middle portion of the left cardiac contour often in association 
With a poorly visible aortic knob not only m mitral valvular disease but also 
m the following conditions In the hyposthenic constitutional type, in 
emphysema, in thyrotoxicosis, in certain congenital or acquired lesions of 
^ e pulmonary artery, and m the presence of right convex scoliosis of the 
spine And we find a prominence of the aortic shadoAV, a prominence of the 
eft lower contour together with a deepening of the waist of the left contour 
ttot only in aortic valvular disease but also in the following conditions n 
t e hypersthenic type, together AVitli a high position of the diap ragm. 
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among aged individuals, and in many instances of hypertensive and athero- 
sclerotic disease A pseudo-aortic configuration is represented by the 
wooden shoe type of heart, as obseived with the tetralogy of Fallot 

One often speaks of caidiac dilatation where it would be more correct 
to say enlargement of the silhouette This applies to instances of moderate 
degiees of peiicaidial etfusion of dififerent etiology including myxedema and 
glomerular-nephiitis The enlaigement of the silhouette may also be caused 
by the thick fibious layeis of adhesive-constnctive peiicaidial disease Ex- 
cessive degiees of hypertiophy without any dilatation, likewise, cause en- 
laigement of the silhouette Often the loentgen examination will shed no 
light on the different etiologic factois of cardiac dilatation which may as 
easily be caused by diphtheiia, myxedema, beii-beri, arterio-venous anas- 
tomosis oi a combined valvular lesion Neither is it possible to correlate 
the degiee of dilatation with the efficienc} of the heart muscle For this, the 
deteimination of the woik of the heart as cxpiessed by stioke oi minute 
volume has a highei statistical significance Flowever, it is of value to 
deteimme whether the dilatation piedominantly affects the ventricular or the 
atiial mass The silhouette of the heart, in an instance of left atrial enlarge- 
ment of excessive size may fill the chest cavity transversely and yet a fan 
function of the circulation may be maintained for a long time 

The roentgenological pictui e of a pei icardial effusion of a marked degree 
is rather characteristic, but it may be rendeied quite atypical by localized 
obliterations of the pericaidial cavity If the superior recessus is affected, 
the shortening of the vascular shadow to a short pedicle does not result 
Obliteration of the pei icardial space along the caidiac surface results in sub- 
divisions in the silhouette contours In both instances, therefore, cardiac 
enlargement rather than pericardial effusion may be erroneously diagnosed 
Old encapsulated right-sided exudate has been confused with an aneurysm 
of the proximal poition of the aorta because other roentgenological and clini- 
cal signs of chronic adhesive pericardial disease had been overlooked 

It IS not correct to assume that obliterative, adhesive and constrictive peri- 
cardial disease necessarily leads to cardiac dilatation , as a matter of fact one 
may find a rather small silhouette and the constrictive process may even 
counteiact an enlaigement of the left atrium in the presence of mitral disease 
01 of the left ventricle in the presence of aortic valvular disease 

The very first part of the ascending poition of the aorta cannot be vis- 
ualized (unless its holders are outlined by lime salt deposits) and therefore 
a fusiform enlargement as well as a small saccular pouch may escape ob- 
servation Because of the same invisibility, small pouches which develop 
from the arch either from its convexity in a cephalic direction between the 
brachio-cephalic vessels or from its concavity in a caudal direction may be 
completely missed Often the aorta of younger individuals, who are af- 
fected by a marked degree of aortic valvular regurgitation or by a marked 
increase in the systolic and diastolic pressuie, is found to be dilated This 
should be considered as a dynamic dilatation and preferably not diagnosed as 
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an aortitis or aneurysm Those rare aneui}sms of the ascending aorta 
which develop forward and to the left are readil) confused with lesions of 
the pulmonary aitery, particularly since they give rise to clinical signs and 
symptoms at the left side of the mid-lme In the diiTerentiation of thoracic 
aneur}sm fiom other mediastinal masses, the following points aie of ^alue 
Views from different angles will show whether m some the mass can be 
definitely shown separate from the aortic shadow and likewise whether in 
some it IS a definite outgrowth from the aortic shadow', m aneur}sm the 
adjacent portions of the aoita w'lll usuall) show' some w'ldenmg, in aneur}sm 
the chief axis of the mass is detei mined by tw'o forces, that of graMt}' and 
that of the s}stohc impact, and finally in aneui}sm the contours are often 
lightly outlined m shell-hke fashion b} lime salts 



ROENTGENKYMOGRAPHY ITS CLINICAL AND 
PHYSIOLOGICAL VALUE IN THE STUDY 
OF HEART DISEASE 

By Wendell G Scott, A B , M D , and Sherwood Moore, M D , 

St Louis, Missoun 

Until recently the fluoroscope has been the only clinical means for 
routinely investigating the functional movements of an organ or structure 
Frequently these movements are so small and quick that they cannot be ac- 
curately registered by the eye The crystals of barium-platmo-cyamde m 
the fluoroscopic screen produce a “ lag ” and “ afterglow ” which make it 
impossible to observe accurately fast movements Furthermore, the only 
records of such studies are the subjective notes of the observer Attempts 
to determine the time occurrence of related movements are very difficult, 
particularly in roentgenoscopy of the heart Cinematography is now pos- 
sible but the procedure is complicated, expensive, and is as yet unsatisfactory 
for daily use In 191 1 a Polish physiologist, Sabat,^ adapted the moving slit 
camera of the physiology laboratory so that it could be used to study the 
movements of the heart by the roentgen-i ay, and thereby inaugurated a new 
and accurate method for graphically recording functional movements on a 
single film Independently of Sabat’s work, Gott and Rosenthal " of Munich 
m 1912 devised a similar apparatus and named its application “ Rontgen- 
kymographie ” In 1916 A W Ci ane ® compared his kyinographic tracings 
with polygraphic and electrocardiographic waves Robert Knox ^ of Lon- 
don in 1922 contributed the next paper on kymography, and in 1925 ® sug- 
gested its application to the investigation of esophageal and gastric peristalsis 
Knox, like the others, was handicapped by the lack of sufficient electrical 
energy for the production of convincing radiograms These earlier workers 
employed from one to four slits, which made it possible to record only that 
number of points on the heart’s surface To Pleikart Stumpf ® of Munich 
belongs the credit for developing the modern kymograph, as it was he who 
m 1928 introduced the use of a grid with multiple slits sufficient m number 
to reproduce the general outline of the structure I Seth Hirsch ^ of New 
York in 1934 introduced Stumpf’s work to American roentgenologists and 
made original contributions of his own, paiticulaily in recording simul- 
taneously the heart sounds, the electrocardiogram and the kymogram 


Principles and Technic or Kymography 


It must be understood that the kymographic method records only move- 
ments at certain points on the border of the heart These points are small. 


* Received for publication March 9, 1936 (Originally presented as an exhibit at the 
meeting of the Southern Medical Association, Nov 19 to 22 1935 ) * c t i 

From The Edward Malhnckrodt Institute of Radiology, Washington University School 
of Medicine, St Louis, Missouri 
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are equally spaced, and correspond to the width of the sht m the grid — 
namely 0 4 mm The grid * is a large sheet of lead in which the slits 
are cut horizontally and it is placed next to the patient’s thoiax (figure 1) 



thff ^ Diagrammatic sketch of kjmograph In this arrangement the grid is fixed, 
Anntli”' dow award during the exposure and the kymograms appear as in figure 2 

/Tr j mo\e the grid at the time of exposure with tlie film remaining 
stationary (Modified after Stumpf ) 


e silts must be sufficiently close together so that on looking through them 
It is possible to recognize the shape of the organ the movements of which 
are to be recorded Generally, slits placed 12 mm apart aie suitable Dur- 
ing a single continuous exposure of 1 -f- second the film is moved downward 
enn the fixed grid a distance slightly less than the grid spacing — actually 
mm This explains the narrow white lines which divide the kymogram 
into rames and also prevent an overlapping of exposures (figure 2) It is 
we tp emphasize that each frame is a record of the movement of a veiy 
sma segment of the heart border registered on 1 1 mm of film 
^ By this procedure the varying shape of the heart at any instant in its 
on the film The marginal contour of the heart is 
recor ed in a wave-form, because the movement of the margins is a lateral 
expan mg and a medial contracting thrust Occurring simultaneously with 
le marginal movements are changes in the density of the heart shadow 
corresponding to systole and diastole They are shown as transverse 
an s, the better illuminated representing systole and the less illuminated 
lastole Paits which do not move are reproduced as straight lines parallel- 
A detailed description of tlie kymograph is gi\en in references 7, 13, 21, 22 
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ing the direction of the movement of the film The kjmogiam thus shows 
the size and outline of a structuie and graphically legisteis the movements 
of numerous individual points that aic evenly distiibuted o^er the margins 
of the structure ladiographed 

The Reading or Kymograms 

The size and shape of the heart or stiucture radiogiaphed are analyzed 
m the same manner as are teleioentgenogiams The trough of the wave is 
that paiticular point at maximum systole, while the peak of the wave is the 
same point at maximum diastole (Figuies 2A and 2B ) The lowei leg 
of the wave represents the diastolic phase of the caidiac cycle while the 
upper leg represents the systolic phase If all the peaks aie connected by 
one line and all the troughs by anothei, tw'O outlines arc obtained with a 
space between them wdneh Stuinpf has teimed the “ hlovement Space ” of 
the heart For practical purposes the inner line repiescnts the systolic, the 
outer the diastolic, size The character of the “ Movement Space ” varies 
with individuals, but remains constant foi the same person under the same 
conditions It should be stressed that the amplitude of the weaves is an 
accurate measure of the change in cardiac volume only when the heart 
border is exactly at right angles to the slits and rotates about a central and 
vertical axis 


Usual Ventbicu LAB Wave 


Bbachycardia 


Tachycardia 


"Nervous Heart" 


Thyrotoxicosis 


Step in Wave 

DUE TO CESSATION OF MOTION 



TBAC1N65 OF VENTRICULAR WAVES 
PRODUCED BY DIFFERENT TYPES OF MOTION 
Fig 3 Tracings of ventricular waves produced by different types of motion 

The individual Avaves show a marked degiee of variation When the 
movement is rapid the contour of the curve tends to parallel the slit Dur- 
ing slow movement the film tiavels a definite distance and an oblique line is 
formed A cessation of mo^ement is show^n on the contour of the weaves 
as a step formation (figure 3) Over the ventricles and great vessels the 
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waves are asymmetrical That is, one leg is rectilinear and the other oblique, 
which means that the movement is quick in one direction and slow in the 
other (Review figure 2 and figure 3 ) 

Figure 4 illustrates the method of compaimg the time occurrence of 
movements at different points by tracing the various waves on a sheet of 



Beginning Ventricular Oy^tole 
^ Max Ventricular Systole 
Max Auricular Systole 


Fig 4 Diagrammatic representation of the time relationships of movements occurring 
simultaneouslj in ventricle, auricle, and aorta 

The diagram illustrates the method of comparing the time occurrence of movements at 
different points by tracing the waves on ruled paper The tracings are begun at the white 
lines at the lower edge of the various frames The time correlation is then facilitated b> 
drawing parallel lines 

Notch (a) coincides with the first heart sound, and indentation (b) with the second 
sound (Hirsch) 


ruled paper The tracings are begun from the white lines at the bottom of 
the various frames The time correlation is then facilitated by drawing 
parallel lines Thus it is readily appreciated that the straight limbs of 
the ventricles and great vessels occur at approximately the same time but 
run 111 opposite directions The quick movement of the ventricle is from 
without inwaids, during systole In the aoita and pulmonary arteries the 
quick movement is from within outwards due to their sudden filling by 
ventricular systole The bend on the diastolic limb of the ventricular wave 
corresponds to the beginning of auricular systole Likewise at the time of 
auricular systole the ventricle has attained only 2/3 to 3/4 of its maximum 
volume This fact, namely that auricular systole is an important and ef- 
fective hemodynamic force, confirms the ingenious experiments made by 
Gesell His extraordinary work was done in Erlangei’s laboratory We 
are indebted to the lattei for many helpful suggestions 

Since the film is moved at a uniform rate of speed, every millimeter which 
the film travels will correspond to a definite period of time With this 
technic the film moves 11 mm during an exposure of 1 second and a dis- 
tance of 1 mm will then correspond to 1/11 of a second In each frame 
the recording of the waves always begins at the lower edge and ends at the 
top Thus by measuring with calipers or a square of ruled glass the 
distance from the beginning of the record to any desired point on a wave 
and marking this same distance in another frame, the time occurrence of the 
movement in question can be determined (figure A) The outward move- 
ment of the aorta is usually a good starting point for studying the time 
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and duration of the heart c}cle In the same manner the time required foi 
systole and diastole in a cardiac cycle can he determined 

By simultaneously recording the heart sounds and kymogram " it can 
be similarly shown that the first sound coincides with a notch on the systolic 
limb of the ventricular wave The second sound corresponds to the end of 
ventriculai systole and is registered as an angulation on the retraction wave 
of the aorta (Figure 4 ) Lack of space piohibits a further discussion of 
physiological facts obtained from kymograms 

Clinical Applications or Kymography 

In cardiology the kymogram offers two sources of information (1) 
It identifies the topographical position of the chambers of the heart and 
great vessels as each part produces characteristic waves (2) It permits 
a study of the amplitude, course and time relationships of the various move- 
ments in normal and pathological hearts 

In considering the first point, it has been pro\ed’’®’“ that m the eiect 
position a majority of normal hearts show pure ventricular movements over 
the right lower border (figure 2) This area was formerly considered as 
part of the right auricle In cases of mitral disease the extent of an en- 
larged left auricle is recognized by the auricular waves o^ er the upper left 
heart border The chambers constituting the posterior cardiac silhouette 
can be identified and their extent determined by taking a kymogram while the 
patient is swallowing an opaque meal In this way the movements of the 
different chambers are imparted to the esophagus and can be recorded 
(figure 5) 

A second source of information lies in a stud) of the type of mo\ ement 
recorded This is best considered under two heads (A) Changes in the 
movement as a whole, and (J5) Changes in the form of individual waves 
(A) Changes in the Movement as a Whole Stumpf has reported 
that with beginning hypertrophy of the left ventricle there is a widening of 
the “ Movement Space ” over the superior half of the ventricle In left 
ventricular hypertrophy with myocardial damage the whole “ Movement 
Space ” is decreased, especially over the apex However, there are also 
normal hearts in adults that have only a small lateral apical thrust Lack 
of movement at the apex is a pathological indication only when confirmed 
by other signs or when the apical movement has changed in the interim 
between observations 

In diseases of the pericardium there is a marked reduction m the ampli- 
tude of movement The case of adhesive pericarditis reported by John- 
son ^ revealed practically complete absence of motion over the left ventricle 
and right heart border with diminished aortic and left auricular waves We 
include here a case of tuberculous pericarditis with similar findings (Fig- 
ure 6 ) In the diagnosis of pleuro-pencardial-diaphragmatic adhesions tlie 
kymogram is of considerable value, as is demonstrated m figure 7 There 
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should be gieatly i educed movements in the piesencc of calcification in the 
pericai dium 

Bickenbach “ and von Braunbehrens ^ ’ have shown that characteristic 
changes occui m the movement ovei aieas of cardiac infarction The zone 
of infarction is lecogmzed by the absence of motion m several frames, 



Fig 5 Oblique kymCigratn of esophagus made while patient swallows a barium meal 
for purposes of identifying chambers constituting the posterior cardiac silhouette 

Eadi chamber in the posterior silhouette transmits its characteristic movements to the 
adjacent portion of the esophagus 



ROENTGENKYMOGR \PHY 


313 



i 


Fig 6 Tuberculous pericarditis There is complete absence of mo\ement o\er the 
left ventricle and low er portion of right heart as shown by the vertical lines in these frames 
The auricular and aortic waves aie feeble 

A 43-year-old white married foreman who worked in a grinding (sand) factory for 17 
years, finally developing a sihco-tuberculosis On admission he was orthopneic, decom- 
pensated and critically ill Heart w'as greatly enlarged, sounds were extremely faint, blood 
pressure 130/110, and there W'as a pulsus alternans A series of eight pericardial taps was 
perfoiroed, removing a total of 1240 cc of jellow turbid fluid in which acid fast bacilli 
were demonstrated Guinea pig inoculation was positive for tuberculosis Follow ing the 
P^f'cardial paracenteses, air was reinjected, producing a hydropneumopericardium 
wmich revealed a thickened pericardium, in places 1% to 2 cm in thickness 
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while theie is ample motion in the frames directly above and below We 
have observed a case which presented this picture, and the clinical evidence, 
including the electrocardiograms, conclusively confirmed the diagnosis of 
cardiac infaict (Figure 8 ) According to von Biaunbehrens,*® an 
aneurysm of the ventriculai wall gives paradoxical pulsations, i e the thin 
walls of the sac will show an outward movement duiing the medial con- 
traction of ventricular systole 

In coronal y heart disease the amplitude of the ventricular waves is notice- 
ably diminished (figure 9) These observations aie of significance only 



Fig 7-0 
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Fig 7-b 

( ^ ^ Kymogram showing presence of pleuro-pencardial-diaphragmatic adhesions 

(O) onows absence of movement over right heart border as a result of pleuro-pericardial- 
... diaphragmatic adhesions 

^ the presence of movement 13 days after a cardiolysis of the old Brauer type 

inatir- "'f ® u d6-year-old white married farmer -who developed his first attack of rheu- 

seven For past five years he had become progressively more 
floo exertion until at time of admission he could scarcely walk At that time he 
latinn i signs of mitral stenosis and insufficiency with auricular fibril- 

Aftpr pleuro-pericardial-diaphragmatic adhesions over the right heart border 

tvnp Rr,, ° compensation by digitalis, Dr Evarts Graham performed the old 

sternum % ‘^^™’°*ysis, freeing a dense band of adhesions along the right heart border and 
anH et.n -^^^covery was uneventful and patient left hospital in two weeks greatly improved 
and can now do light tasks without becoming dyspneic 



316 


WENDELL G SCOTT AND SHERWOOD MOORE 


when associated with a straightening oi sagging of the left heart border, 
as first reported by Levene and coworkers 

(5) Changes in the Foini of Individual Waves The kymographic 
waves show a wide vaiiety of foiins even in noiinal hearts This is espe- 
cially tine of the ventriculai waves Repoits by other workers and a study 
of our own material have convinced us that at least three variations, and 
possibly a fouith, in the ventiicular waves are characteristic of recognized 
caidiac disordeis 

(1) In the so-called “neivous,” “iriitable” oi “excited” heart dis- 
turbances,-^ a sharp peak appeals on the ciest of the ventricular wave at the 



Fig 8 Infarct m ventricular wall shown in kymogram The area of infarction is 
recognized by the absence of motion in frames 1 and 2 with adequate movement on either 

White married Italian woman 60 years of age Three weeks prior to admission she 

experienced a severe preco^ial pain which persisted On eatlT°en- 

orthopneic, and exhibited Cheyne-Stokes respiration BP 112/70 Heart greatly en 
larged E K G showed auricular fibrillation and evidence of a coronary occlusion Kymo- 
gram made six weeks after coronary accident 
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beginning of systole (figure 10) This l}pe of heait is found almost ex- 
clusively in individuals of the asthenic habitus 

(2) In cases of hyperthyi oidism, the waves aie abnoimally high and 
the period of systole is extremely shoit (figuie 11) The waves are 
biconvex 



tncle with a heart disease There is a flattening of the outline of the left ven- 

less amnhtude amplitude of the movement The waves are actually of 

less amplitude than those of the right ventricle 

2 to 3 timi^^TOppW, experienced extremely sev ere attacks of angina pectoris 

Patient died snddpni >ears E K G showed evidence of myocardial damage 

mortem examinatin. ^ ive weeks later, presumablj from a large cardiac thrombosis Post- 
1 revealed an extreme degree of calcification in the coronary arteries 
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(3) 111 aortic insufficiency, there is an immediate and uniform filling 
of the left ventricle, which is shown as a continuous lateral movement 
12 1 In advanced cases the amplitude of the waves is greatly 

increased 







f 

1 

J 




- 

I 

1^ V ^ j 

iifr?-*' - 

r<^ 

-^^IPIIII 'JPII •• 


Fig 10 “The nervous heart” The additional little peak on the ventricular waves 
just preceding systole is characteristic of hearts easily excited 

Hearts of this type are usually found in individuals of the asthenic habitus White 
married woman 27 years of age She was excitable, emotional and undernourished 

(4) In myxedema, the ventricular waves are low and rounded and ap- 
pear to be characteristic of this disturbance (figure 13) However, other 
types of myocardial degeneration may pioduce similar pictures although we 
have not seen them 
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Our study of cases with lesions of the mitral valve has been disappointing 
as the vibrations and alterations in the hemodynamics produce complex 
waves which are extremely difficult to analyze In mitral lesions, the 
diastolic limb of the left ventricle frequently appeals as a smooth oblique line 








¥ 

i 
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Heart in hyperthyroidism Note the tachycardia, the generally increased 
amp nude of the waves and the short phase of systole Ventricular waves are biconvex 

^ 50-year-old white male with exophthalmic goiter Basal metabolic rate was 

+ 56 per cent 

ending m a short plateau which precedes systole (Figure 14 ) Zdansky 
and Ellingei report that a characteristic auricular curve is present in mitral 
stenosis We have been unable to confirm the consistent appearance of 
either observation 

The aortic waves exhibit pathognomonic variations in two cardiac dis- 
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orders, aoitic leguigitation and aoitic stenosis In aoitic i egurgitation 
there is maiked inciease in the outward filling of the aoita and a very prompt 
emptying of the vessel as part of the blood rushes back into the ventricle 
The curve is analogous to that of the Corrigan pulse (figuie 12) With 
aortic stenosis the outward thiust becomes an oblique line as the aorta is 
filled slowly due to the narrowing of the orifice (figure 15) The period of 
ventricular systole is pi olonged 



Fig 12 Aortic insufficiencj There is an immediate and quick filling of the left 
ventricle as shown by the straight diastolic leg Ventricular and aortic waves are greatly 
increased in amplitude The aortic wave retracts quickly and is analogous to that of the 
Corrigan pulse 

A 37-year-old white married woman, a known luetic who has been treated for siv years 
Aortic insufficiency present from time of admission Five years ago patient developed 
syphilis of cerebrospinal meninges B P 135/5 Wassermann test 4 -{- Heart greatly 
enlarged 

In aneurysms of the aorta, the amount of movement is variable and 
decreases with the volume of the blood in the sac, the size of the clot, and 
the thickness of the sac wall Practically all aneurysms show movement, 
either intrinsic or transmitted Kymograms of aneurysms of the ascending 
aorta reveal waves that are symmeti ical, i e , both the outward and the con- 
tracting forces are of the same type and produce a pyramidal-shaped wave 
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(Figure 16 and figure 17 ) Kymography is an aid in differentiating 
aneurysms from mediastinal tumors because not all mediastinal tumors 
exhibit movement Furthermore, although many tumors may exhibit move- 
ment, it will not necessarily be aortic in origin The pulmonary arteries or 



ha^e^a‘'smJl p Jk prTcedmg'^syst'oTe"^ ’ '^"tricular uaxes are low, slow moving, and 

t\vo obser\ed in the Out-Patient Department for 

tion B P 11<;/7 e : ^ never been above — 20 per cent even following thjroid medica- 

//o E K (j showed e\idence of mjocardial damage 


en ric es may be responsible for transmitting the motion, and it will then 

ear pu monic or \ entncular waves The kymograph can thus be of aid in 

lagnosmg mediastinal tumors but cannot make the differentiation in all 
cases 
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In oul experience even early luetic aortitis produces a surprisingly char- 
acteiishc kymogram (figure 18) Tlie waves over the ascending aorta are 
prominent, inci eased in amplitude, retract slowly and simulate those of 
aneurysms The aortic waves on the descending aorta are unchanged In 




Fig 14 Mitral stenosis and insufficiency In this case the waves are feeble and 
poorly defined, which are an indication of weakened musculature Patient was decom- 
pensated and had auricular fibrillation Note the truncated waves over lower heart border 
White male, aged 52, with history of rheumatic heart disease of 12 years' duration 
B P 105/70 (Courtesy Dr C Malone Stroud ) 

luetic aortitis there is a destruction of the elastic fibers in the media and a 
consequent loss of tone of the aortic wall which permits it to expand 
promptly and contract slowly This may allow a differentiation from 
ai tenosclerotic changes 

In hearts with hypei tension the kymogram reveals no distinctive record 
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The amplitude of the aortic waves may be diminished, while those of the 
ventricle are increased (figure 19) Similar findings occur in arterio- 
sclerotic heart disease and the aortic waves may be of average amplitude 
even m the presence of extensive calcification 



that the normal horizontal line of aortic filling has 
prolonged phase of^ vSfciflar stofe^'^'°'^ Corresponding to this change is the 

of rmtiS Stenosis rheumatic heart disease for past 20 jears Signs 

stenosis and aortic stenosis present for past three years B P 140/90 


rl Dcppe in an excellent paper describe the changes pro- 

uce in the kymogram with various arrhythmias As yet we have been 
study this problem but hope to do so in the near future 
terations in auricular waves are frequently seen on kymograms, but 
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their lecords aie vague and usually complicated by the superimposed ven- 
ti icular thrust Until there is fuither improvement m the technic of reading 
and of making kymograms the auricular waves will remain difficult to 
interpret 



Fig 16 Aneurysm of ascending portion of aorta Here the aortic waves are sym- 
metrical, pyramidal in shape, and greatly increased in amplitude over ascending portion of 
arch Aortic wa\es over descending aorta are not altered 

Colored man 45 years of age Known luetic since 1932 with 4 -f- Wassermann test 
BP 200/115 

The changes in the heart muscle which can be interpreted from the 
electrocardiogi am as indicative of myocaidial damage should presumably 
produce variations in the movements of the heart muscle which can be re- 
corded on the kyniogram As yet we have been unable to identify clearly 
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specific changes, but feel that this pioblem ofifeis a piomising field for future 
investigation 

Summary and Conclusions 

1 Roentgenkymography permits a puiely objective and accurate re- 
cording of the physiological movement displayed by an organ or structure 

2 The procedure requnes relatively simple and inexpensive apparatus 
The cost of a kymogram is the same as that of the regular chest film 





ratinn^?n Aneurysm of descending portion of aorta Even in the presence of calcifi- 
the clot typical aortic waves are seen over borders of aneurysm 
A 31-year-old colored man Known luetic for 30 years B P 136/76 


3 The kymographic film is a permanent record which may be studied 
a eisure and compared with other records from time to time, as during the 
course of a disease 

4 Kymography is an effort to fill the gap between roentgenoscopy and 
roentgenography and is not an attempt to replace either 

5 Kymographic waves are the records of the form, amplitude, direction. 
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Speed, frequency, and time i elationships of movements occtining at equally 
spaced points on the border of an organ ^ ^ 

6 The kyrnogram, as does the teleroentgenogram, portrays the size and 
outline of the heart, and m addition provides a recoid of the movement of 
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Fig 18 Luetic aortitis The waves over ascending aorta are prominent, increased in 
amplitude, and retract quickly These changes permit a differentiation between luetic aortitis 
and arteriosclerotic lesions 

A 48-year-old colored widow who complained of precordial pain and palpitation of one 
year’s duration B P 138/98 Faint sjstolic murmur heard over aortic area Wassermann 
test 4 -f 

the chambers of the heart, and information so obtained is frequently of 
clinical value 

7 It permits a topographical identification of the heart chambers and 
great vessels 

8 There are diagnostic kymographic tracings in certain types of heart 
disease, notably in aortic insufficiency, aortic stenosis, hyperthyi oidism, myx- 
edema, constrictive adhesive pericarditis, tuberculous pericarditis, pleuro- 
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pencardial-diaphragmalic adhesions, aneurysms of the ascending aorta, 
luetic aortitis, cardiac infarction, “ nei\ous ” or “ irritable ” hearts With 
future research and the accurnulation of data, the characteristics of other 
types of heart disease may be identified 



Essential hypertension Note aortic wa^es are inconspicuous and ventricular 
wav« of average amplitude 

^ of age with essential hypertension B P remains con- 

stantlj close to 220/110 No cardiac enlargement 
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9 Kymogiaphy fiequently proves of value in the differentiation of 
aneurysms and mediastinal tumois 

10 The fund of information already gained on the physiology of move- 
ment has firmly established kymogiaphy as an important method in research 

1 1 Kymography has been applied to the study of many structures ex- 
hibiting movement The lesults of our woilc in this field will be published 
shortly 


The authors are indebted to Dr David P Barr, Dr Arthur Strauss, and Dr Hiram 
Liggett of the Department of Medicine, and to Dr Evarts Graham and Dr J J Singer 
of the Surgical Department for permitting study of patients on their services Without 
their cooperation this work would not ha\e been possible 
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REVIVAL OF HUMAN HEARTS ■* 

By WrLLiAM B Kountz, St Louis, Missouri 


Attempts to develop a method which would make possible studies on 
the revived human heart have been made during the past six j-ears A 
number of references to such work mav be found in the literature The 
chief object of most of the observers has been to determine the viability 
of the organs, and the material has, with few exceptions,^’ “ never been 
utilized for physiological study 

There are two excellent reasons why observations on the function of 
organs taken from the human body after death are of importance One is 
that by this means the individual characteristics of the organs of man may 
be established The span of life and the rate of physical development of 
man suggest that there is a basic difference between his organs and those 
of the usual laboratory animal, upon which most of the physiological ob- 
servations are made Again, it is a well known fact that characteristics 
of function differ to some degree m various species of animals The dif- 
ferences m anatomical structure of the human body and those of laboratory 
animals may often lead to misinterpretation of results obtained in the 
physiological laboratory A notable example of this is the work of Sir 
Thomas Lewis/ who studied the nature of bundle branch block and locali- 
zation of extrasystoles on the hearts of dogs Because of the differences 
in anatomical structure of the mediastinum of the dog compared with that 
of man, Lewis’s results were opposite to that obtained later in the human 
heart The misinterpretation which resulted fiom the anatomical differ- 
ences m the two animals led to a mistaken translation of the electrocardio- 
gram for a period of 15 years 

A second reason that observations should be made on the function of 
organs taken from the human body after death is that many diseases which 
are not recognized by anatomical study may be understood Man lives 
under circumstances entirely different from those surrounding most animals, 
which makes it impossible to leproduce the pathological lesions observed 
in man experimentally The advent of biochemical studies in medicine 
has made possible the analysis of perfusing solutions, and thereby the 
study of functional pathologj’ m far greater detail than heretofore By 
such methods our knowledge of the relationship of individual organs to 
disease may be developed 

A technic for the revival of the human heart had first to be developed 
Ihe method of perfusion of the heart has not advanced since the days of 
Langdorf, who isolated a heart, inserted a cannula into the aorta, and per- 


* Read before the American College of Physicians, Detroit March 1936 
From the Department of Medicine, Washington University School of Medicine, and the 
Barnes Hospital, St Louis, Missouri 
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fused the coionary vessels by backflow of the pei fusing" solution through 
the aorta This method was satisfactory as a means of detei mining the 
viability of the heait but would not suffice to keep hearts viable for a period 
sufficiently long to permit physiological observation Some exceptions to 
this were noted in the hearts of children In general the hearts were found 
to dilate 111 a short period if the pressure in the aorta was raised sufficiently 
to permit pei fusion of the coronary S 3 'stem If low pressures were main- 
tained the hearts revived imperfectly or not at all For significant results 
a new method of perfusion iias required It was necessary to maintain a 
ventricular pressure in order to stretch the heart and permit it to contract 
It was necessary also to perfuse the coronaiy artery at a pressure much 
higher than the ventricular muscle could withstand 

A cannula was constructed which would permit the development of 
different pressures in the ventricle and in the coronary arteries Cannulae 
were inserted into the coronary arteries through the aorta A large can- 
nula was then introduced over the coronary ones through the aorta and 
past the aortic valves Different pressures were maintained in the two 
systems by individual reservoirs 

The pressure in the cannulae of the coronary arteries was maintained 
at about 120 mm of mercury, whereas that m the ventricle was varied ac- 
cording to the contractility of the heart By this method one could per- 
fuse the hearts for a considerable period or could make heart-lung piepara- 
tions which would last for several hours 

The hearts of 127 individuals who had died of various conditions have 
been studied Sixty-five have been revived to the point of ventricular 
contraction Of the 65, 48 developed regular cardiac mechanism and beat 
for a period of at least two hours Fifteen heart lung preparations have 
been made and cardiac contractions against a blood pressure of 120 mm of 
mercury have been maintained for as long as four hours The functions 
of the other hearts were studied by perfusion of the coronary vessels 

The time after death and the nature of the disease had definite influence 
upon the viability of the heart It is a universal rule that the sooner the 
heart is obtained the more readily it levives This is particularly true m 
individuals dying m good health and witli heart disease It is not so true 
of people with chronic illness Since time after death was an important 
factor in revival, effort was always made to obtain the body as soon as 
possible The actual time limit varied, howevei, from five minutes to six 
hours 

The causes of death were also varied and ranged from heart disease to 
death by accident The age of individuals varied from still birth to an 
adult of 73 In general it could be said that in those cases dying from 
chronic illness revival could as a rule be accomplished more easily than in 
those succumbing to acute infection The hearts of individuals who died 
of tuberculosis revived more easily than those of any other group whose 
death was due to a single cause This applied not only to tuberculosis of 
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the lungs but also to generalized tuberculosis The hearts of children were 
usually more responsive than those of adults The greatest difficulty was 
encountered in the hearts of those who had succumbed to diseases of the 
heart itself One exception to this rule was noted Congenitally defective 
hearts in our expeiience were relatively easy to revive Since the same 
result was observed m one case of emphysema in which chronic anoxemia 
had been a pronounced factor, it uas thought that possibly decrease m 
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^HEARTS THAT WERE VIABLE •=ONE CASE 
2=HEARTSN0T VIABLE 


Fig 2 A chart which demonstrates the viability of hearts in 127 cases The hearts 
f dying of heart diseases are the least viable of all patients studied Time 

after death is an important factor in reviving the hearts 

oxygen tension of the blood ovei a long period of time might be a circum- 
stance favorable to revival In general it was found that the longer the 
period after death the greater likelihood there was of thrombosis in blood 
vessels and the greater the probability of dilatation of the heart when the 
experiment was started 

A large number of problems has been studied in these hearts The 
first consideration was the nature of bundle branch block After the heart 
had been revived small incisions were made m the skin of the forearms and 
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left thigh through which small copper electrodes were introduced into the 
muscles of the extremities. The electrocardiograph was then attached to 
the body by the usual three leads and a normal record taken The right or 
the left bundle branch was then cut and electrocardiographic tracings again 
made 

Section of the light bundle resulted in a curve ivlnch was not uniform 
m alt experiments The QRS complex was definitely prolonged to as much 
as 0 24 second Ihc initial deflection was down in Lead I and up m 
Lead III In one instance we obtained a lather high deflection in Lead II, 
followed b} iineision of the complex and T-wave The character of the 
complex was vai led by contact of the ventricle Atypical curves were 
sometimes obtained when the heart was m an abnormal position or the 
contact to the body was through the left ventricle only 

When the left bundle was cut with the heart m normal position, curves 
Mere obtained m which the initial ventricular deflection was up in Lead I 
and down m Lead III The curves were usually inverted in Lead II 

In addition to cutting the bundles the surface of the heart ivas elec- 
tiically stimulated, and the localization and nature of extrasystoles deter- 
mined 

Four general types of extrasystoles were observed Concordant ex- 
trasystoles m which the initial ventricular deflection was upright in all 
three leads were obtained from stimulation of the conus of the right 
ventricle Concordant extrasystoles m which the initial ventricular de- 
flection was down m all three leads were obtained from stimulation of the 
region of the apex of the left ventricle Discordant curves in which the 
initial ventricular deflection was up m Lead I and down m Lead III were 
obtained by stimulating the right ventricle everywhere except at the conus 
Discordant curves m which the initial ventricular deflection was down in 
Lead I and up m Lead III were obtained from the left ventricle, except at 
the apex which coAers a relatively greater area posteriorly than it does 
antenoily These results have substantiated the conclusions of Baker, 
whose observations weie made on the human heait, and have been directly 
opposed to observations of Lewis on the dog’s heart 

The nervous regulation of the heart was studied m subjects whose 
bodies were obtained immediately after death The vagus and sympathetic 
nerves were isolated m the neck and stimulated by an electrical current The 
lesults indicate that the action of the vagus and sympathetic nerves with a 
heart in normal mechanism was different from that previously supposed as 
far as the coronary flow was concerned The vagus nerve when stimulated 
caused an increase in the coronary flow in these hearts instead of a decreased 
flow, as in the dog The sympathetic nerve when stimulated decreased the 
flow through the coronaiy arteries in the experimental heart of man 

The coronary flow m the perfused beating heart and in the heart lung 
preparations made from the heart and lungs of these individuals is under 
consideration at the present time The action of drugs which are com- 
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Das>;m^th ^ heart opened through the left \entncle showing an incision 

nf ^°ugh the left bundle branch which produced curves resembling the common type 

of bundle branch block 




336 


WILLIAM B KOUNTZ 


monly used in clinical medicine m tlic tieatmcnt of hcait disease, and of 
othcis winch are known to have a specific action, were studied by injecting 
them into the blood perfusing the coronary system of normal hearts The 
hearts were then caused to dilate by cutting off the blood supply After 
maximum dilatation of the heart was produced perfusion was started It 
was found that the action of dings was not the same in different states of 
diastolic volume of the heart As a rule the dings Avlnch decreased the 
coionary' flow in the noimal hcait often increased the flow when the heart 
was dilated The observation suggests that no single coronary dilator can 
be expected to act as such undei all conditions It emphasizes the clinical 
importance of studcing the heart before a drug is given 

Summary 

A method is piesented for icvival of the liuinan heart after death 
This ^ve behei'c establishes the possibihtj’’ and the practicability of such a 
pioceduie 1 he results obtained from the study of the revived human heart 
indicate that information ivliich may not be obtained from any other source 
IS available from this procedure We suggest that development of a branch 
of physiology and pathology'' based upon direct studies of isolated human 
oigans would give us a far greatei knowledge of deranged functions of 
organs in disease It also might enable us to determine the basic phy'Siology' 
of many units of the body of which at present we know but little 
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LYMPHOSARCOMA AND HODGKIN’S DISEASE* 
CLINICAL CHARACTERISTICS ' 

By Solomon Ginsburg, MD, New Yoik, N Y 

A COMPREHENSIVE survcy of the available data reveals the following 
outstanding clinical characteristics of Hodgkin’s disease 

1 Malignant and Pi otean Chai octet of Hodgkin's Disease Hodgkin’s 
disease is a specific malignant disease which most frequently first manifests 
itself clinically by enlargement of the lymph glands and spleen accompanied 
by toxemia, anemia, wasting and cachexia However, it is not confined to 
these lymphoid organs only It is of historic interest to record that it was 
Hodgkin himself who was the first to make this observation, which has 
been repeatedly corroborated by numerous students of this disease Indeed, 
more than half a century ago, in 1879, Gowers ^ in his comprehensive stud\ 
of Hodgkin’s disease gave details concerning the lesions not only in the 
lymph glands and spleen, but also m the skin, intermuscular tissues, bones, 
brain, soft palate, pharynx, tonsils, esophagus, stomach, small intestines, 
large intestine, liver, pancreas, peritoneum, thyroid, th}mus, trachea, lungs, 
pleura, diaphragm, pericardium, heart muscle, suprarenals, kidneys, testes 
and ovaries Further observations by numerous investigators have revealed 
that not a single organ or tissue has escaped invasion in Hodgkin’s disease 

2 Primal y or Piedominant Localisations of Hodgkin’s Disease in 
Exit Or-Glandulat Tissues Hodgkin’s disease is rarely, if ever, a uni-local 
or multi-local lymph-glandular disease It is almost invariably a ividely dis- 
seminated and protean disease showing marked variation not only in the 
duration, character and acuteness of its clinical course, but also in its pre- 
dominant localization in different regions, tissues and organs in different 
individuals Although, most frequently, enlarged lymph glands are the 
first lesion to attract clinical attention, numerous reports have appeared in 
the literature in which the primary or predominant clinical localizations of 
Hodgkin’s disease appeared in the adrenals, appendix,® bladder,^ bones,®’ ® 
bone marrow,® brain,® breast,’^® bronchus, spinal cord, esophagus, eye, 
heart, intestines, kidneys, larynx, liver, lungs, nose, pancreas, peritoneum, 
pharynx, pituitary, pleura, prostate, salivary glands, skin, spleen, stomach, 
thymus, thyroid, tongue, tonsil, ureter and uterus 

3 Presence of Toxemia m Hodgkin’s Disease Toxemia is an invari- 
able accompaniment of Hodgkin’s disease As pointed out in a previous 
study,’^^ specific hyperplasia of the reticulo-endothelial elements with or with- 
out lymphoid hyperplasia is only one phase and one stage in the pathology of 
Hodgkin’s disease There are now on record a great number of cases of 

* Received for publication October 2, 1935 

I'rpm the Radiotherapy Department and the Surgical Division, Cancer Service, Monte- 
fiore Hospital, New York, NY 
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this disease which ran an acute febrile couise with toxic symptoms and 
then terminated fatally in from several weeks to several months In these 
cases the fatal issue was caused pnmaiily not by proliferative compressive 
phenomena, but by a severe toxemia which pi esented all the characteristics of 
an acute infectious disease Although m the chronic foims, the toxic ele- 
ment does not always appear strikingly in the foreground, its unmistakable 
presence is clearly evidenced in the frequency of the recurring attacks of 
pyiexia, the progressive anemia and cachexia, the frequently demonstrable 
foci of necrosis in the specific lesions of the disease and in tlie parenchy- 
matous degeneration of vital organs in which the specific lesions are absent 

4 Lack of Pathognomonic Clinical Signs of Hodgkin’s Disease Theie 
are no characteristic oi positi\ely diagnostic clinical signs of Hodgkin’s dis- 
ease Neither the character of the glandular enlargement, the blood picture, 
nor the temperature curve, singly or m combination, provides a conclusively 
diagnostic picture of Hodgkin’s disease A positive diagnosis can be made 
only on the basis of microscopic study This is easily accomplished by 
biopsy in accessible regions The protean character of Hodgkin’s disease 
and its primary clinical localization in internal organs and tissues in many 
cases may cause it to simulate a variety of local or systemic disordei s and to 
present great difficulty in diagnosis A biopsy may be unobtainable 

5 Impoitance of Radiothei apeutic Diagnostic Test In the absence of 
any biopsy there is one diagnostic test, however, which is considered exceed- 
ingly important to emphasize, namely, the ladiotherapeutic diagnostic test 
Since the appearance of the original articles of Pusey and Heinecke, the 
exceeding radiosensitiveness of both pathologic and normal lymphoid tissues 
to radium and roentgen-rays has become well known to all students of radio- 
therapy The knowledge of this fact has at times been utilized by radiolo- 
gists to determine whether a given tumor by its leady i espouse to a given 
dose of radiation is of lymphatic constitution or origin In Hodgkin’s dis- 
ease, before extensive fibrosis has occuned, the radiotherapeutic test can be 
of great help in causing a i apid and decided disappeai ance or diminution of 
the symptoms and objective signs of the disease 

6 Unknown Etiology and Lack of Specific Theiapy of Hodgkin’s Dis- 
ease More than a century after Hodgkin’s first description of the disease. 
Its etiology still remains obscure, and a specific foim of treatment has not 
been discovered Chemotherapy and surgical intervention — with rare ex- 
ceptions — have proved disappointing either as curative or palliative measui es 
1 he most efficient local treatment for Hodgkin’s disease is universally recog- 
nized today to be the radium and the roentgen-ray treatment The effect of 
both of these forms of radiant energy is prompt and efficient in influencing 
the cellular pioliferative manifestations of this disease Even bulky 
growths and infiltrations have been noted to disappear or regress promptly 
under radiotherapy, with great symptomatic relief not only of the com- 
pressive phenomena but also of the accompanying toxemia 

* Gordon’s biologic diagnostic test needs further study and confirmation 
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7 Unfavoiablc Pjognon'! of Hodghn’s Disease Unfortunately, in 
spite of great impioxemcnt in i acliothci apeutic technic, permanent cuies have 
not been reported and, although piolongation of life for months and years 
has been noted by a numbci of obscr\cis, the fatal outcome has not been 
averted 

Snuilanty of Lymphosoicoma and Jlodgkins Di<;casc The malignant 
dial acteristics of Hodgkin’s disease and its close similarity to, if not identity 
with, lymphosarcoma liaAC been repeatedly impressed upon me ever since I 
became interested in this pioblem many 3 ^ears ago With the passing of 
the years the more closely and caicfully I studied the hteratuie and the 
personally observed cases the more firmly I became convinced that not only 
biologically but also clinically the two diseases in their course and mani- 
festations are closeh similai, if not identical Whatever ditferences are 
observed at times may he legarded as mere variations of the same disease, 
which one xvould expect to encountei in different indn iduals with different 
tissue and organ susceptibility and resistance It is this impression, which 
gradually has acquired the force of a conviction, that has induced me to 
review ciitically the recent literature and a series of 30 cases each of lympho- 
sarcoma and Hodgkin’s disease obsei ved at Montefiore Hospital during the 
years 1922 to 1932 

Clinical Characteristics or Lymphosarcom \ and Hodgkin’s 

Disease 

Age In both gioups of our series the greatest incidence occurred in per- 
sons past middle life, as occurs in epithelial cancerous giowths No striking 
differences were encountered in the age distribution between Hodgkin’s 
disease and lymphosarcoma, as has been claimed by Kundrat and others 
The youngest individual in our series was 1 1 years old However, there are 
many reports in the literature of cases of 13 'mphosarcoma and of Hodgkin’s 
disease in children below 10 years of age The important lesson to bear in 
mind IS that both diseases are encountered most fiequently during adult life 
but may occur at any age 

Sex In his original paper on lymphosai coma Kundrat stated that 
ymphosarcoma attacks males twice as frequentl}'- as females while Hodg- 
^m s disease affects more frequently females This statement, as was 
previously pointed out in a recent study, is not confirmed by the experience 
0 other observers In our series of cases of lymphosarcoma there were 13 
smales to 17 males, while in the Hodgkin’s group there were as many males 
as females Hence, whatevei the ratio of sex incidence in a particular series 
0 cases might be, it is of little or no significance in making a differential 
'agnosis between lymphosarcoma and Hodgkin’s disease 
^ Oi gans and Tissues Involved m Lymphosai coma and Hodgkin’s Disease 

our series the following tissues were found involved 
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Lymph osai coma 

Lymph g-lands, skin, subcutaneous tissues, 
muscle, breast, bones, dura, brain, pitui- 
tar}^ parotid, tong-uc, pharynx, tonsils, 
larynx, trachea, pleura, lungs, thyroid, 
thymus, vena cava, aorta, pericardium, 
hcait muscle, stomach, spleen, liver, pan- 
el eas, jejunum, ileum, cecum, appendix, 
rectum, peritoneum, mesentery and omen- 
tum, adrenals, kidneys, ureters, prostate, 
bladder, seminal vesicles, spermatic cord, 
uterus, vagina 


Hodgkin’’! Disease 

Lymph glands, skin, subcutaneous tissues, 
breast, bones, dura, brain, pituitary, paro- 
tid, pharynx, bronchi, lungs, pleura, thy- 
roid, vena cai'a, aorta, pericardium, heart 
muscle, thoracic duct, stomach, spleen, 
liver, pancreas, duodenum, jejunum, ad- 
renals, kidneys, ovaries, uterus, bladder, 
vagina 


A mere glance at the two lists reveals many moie oigans and tissues 
nn olved m lymphosarcoma than m Hodgkin’s disease in the present senes 
To geneiahze fiom this senes alone that lymphosarcoma has a tendency 
towards gi eater systemic dissemination than Hodgkin’s disease is hardly 
warranted If we but compaie Kundiat’s famous series of 50 cases of 
lymphosaicoma with Gowers’ paiallel senes of 50 cases of Hodgkin’s dis- 
ease we shall detect but few dififerences 


Knndiat’s 50 Cases of Lympho- 
sai coma 

Lj'inph glands, skin, subcutaneous tissues, 
muscles, breasts, bones, dura, tongue, 
palate, pharynx, tonsils, larynx, trachea, 
bronchi, lungs, pleura, thyroid, thymus, 
pericardium, vena cava, esophagus, stom- 
ach, duodenum, jejunum, ileum, cecum, 
rectum, peritoneum, mesentery and omen- 
tum 


Gowcis’ 50 Cases of Hodgkin’s 
Disease 

Lymph glands, skin, intermuscular tis- 
sues, bones, brain, soft palate, phaiynx, 
tonsils, esophagus, stomach, small intes- 
tines, liver, pancreas, peritoneum, thyroid, 
thjTuus, trachea, lungs, pleura, diaphiagm, 
pericaidium, heart muscle, suprarenals, 
kidneys, testes and ovaries 


However, neither in lymphosaicoma noi m Hodgkin’s disease is the 
pathologic process limited to the organs and tissues enumerated above In 
a previous study it was pointed out that it was repeatedly and conclusively 
demonstrated that not a single organ or tissue had escaped invasion in Hodg- 
kin’s disease A compi ehensive survey of the literature and oui own ob- 
servations have revealed that the same holds true for lymphosarcoma Both 
diseases aie protean m then manifestations Clinically, both reveal the 
same marked variation in duration, character, course and selective localiza- 
tion in different regions, tissues and organs m different individuals In 
lymphosarcoma as in Hodgkin’s disease it is unquestionably true that in 
large series of cases the invasion of lymph glands is the first to attract clinical 
attention Nevertheless, numerous leports have appeared in the literature 
in which the primary and predominant extra-glandular localization of lym- 
phosarcoma occuiied in the following oigans and tissues adrenal, antrum, 
appendix, bladder, bone, bieast, biam (figme 1 ), spinal coid, esophagus, eye, 
heart, hemopoietic system, small intestines, laige intestines, lach- 
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rymal glands, larynx and trachea, h\er, lung,”’’’* mastoid, mesentery and 
peritoneum, nasophar3mx, neck and phaijnx,'® ovary, pancreas, pituitary,^® 
prostate,^' sain ar}' glands, sci otum, skin,'’'’ spleen, stomach,^® testes, thymus,'"’ 
thyroid,^^ tongue, tonsil,’- and Miha 

The lecognition that lymphosai coma and Hodgkin’s disease are protean 
in their manifestation and iiiAade primaril) and predominantly not only the 
lymph glands and spleen but also extra-glandular organs and tissues in 
ditferent individuals, is of vast clinical importance It stresses the need to 
remember that they masquerade under the semblance of a Aariety of non- 
malignant as well as malignant conditions, proper differentiation from 



Pig 1 {Case 1) Lymphosarcoma or Hodgkin's disease of the brain (Courtesj of Dr 
C Davison, Neuropathologist, Montefiore Hospital ) 

which IS of great importance from a diagnostic, therapeutic and prognostic 
standpoint An early correct diagnosis of lymphosarcoma or of Hodgkin’s 
disease is of vital importance, for in their early proliferative hyperplastic 
stage the lesions are more circumscribed and are highly sensitive to radium 
and roentgen therapy — the most efficient local therapeutic agents at our com- 
mand today In the later stages radiotherapy may fail because lympho- 
sarcoma and Hodgkin’s disease, even if chedeed in their further course, may 
lave already produced irremediable damage either by marked invasion, com- 
pression or toxic degeneration of vital organs like the brain and cord, heart 
and lungs, liver or kidneys, or by ulceration and perforation of hollow viscera 
With secondary infection 
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Compicsswn Phenomena in Lymphosaicoma and Hodgkin’s Disease 
A leview of the literatuie and peisonal obseivations have impressed me with 
the fact that invasive growth by diiect extension oi lymphatic peimeation, 
and lymphogenous and hematogenous metastases play a more important role 
in the fatal issue of tymphosarcoma and of Hodgkin’s disease than mere 
mechanical compression Nevertheless, the presence and importance of 
compiession in the advanced stages of the disease must be duly stressed 
In out series of cases the involvement of oigans b}'' compression is shown 
below 


Lyniphowi coma Hodgkin’t Disease 


1 

Brain and cranial neives 

2 cases 

1 

Brain and cranial nerves 

2 cases 

2 

Cord and nerve roots 


3 cases 

2 

Cord 

6 cases 

3 

Trachea 


2 cases 

3 

T rachea 

3 cases 

4 

Thoracic duct 


1 case 

4 

Bronchi 

1 case 

5 

Vena cava 


1 case 

5 

Esophagus 

4 cases 

6 

Ui eters 


3 cases 

6 

Left cervical sympathetic 

1 case 





7 

Thoracic duct 

1 case 





8 

Vena cava 

1 case 





9 

Intrathoracic \eins 

2 cases 





10 

Aorta 

1 case 





11 

Heart 

1 case 





12 

Cystic and common duct 

1 case 





13 

Left renal vessels 

1 case 


While no sweeping 

deductions can 

be made from this small 

senes of 


cases as to the lelative fiequency of compression in lymphosarcoma and 
Hodgkin’s disease, neveitheless the obseivation that in the Hodgkin’s group 
compression occuiied twice as fiequently as in the lymphosarcoma cases 
deserves attention 

Toxemia m Lymphosai coma and Hodgkin’s Disease The following 
toxic or constitutional manifestations occurred in both groups of cases weak- 
ness, anorexia, loss of weight, emaciation, biownisli discoloration of skin, 
anemia, headache and fevei Marked febiile reaction occurred moie fre- 
quently in the Hodgkin’s gioup than in the lymphosaicoma cases The 
Murchison-Pel-Ebstein relapsing type of fevei occurred m only one of our 
entire group of 60 cases, a patient with Hodgkin’s disease m the teiminal 
stages Evidence of necrotization of the lesions with secondary infection 
was frequently present in both senes of cases but seemed to be more pro- 
nounced in the Hodgkin’s group 

Is the cause of the febrile reaction— frequently more marked in Hodg- 
kin’s disease than in lymphosarcoma — due merely to cell necrotization with 
or without non-specific secondary infection, as believed by some students of 
this problem, or to be attiibuted to the presence of a filtrable virus as believed 
by Gordon,^® Pulhnger and others ? A definite answer to these questions can- 
not be given in the present stage of our knowledge Neither the tubercle 
bacillus — the most frequently inci iminated organism — nor any other known 
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microorganism has been conclusn ely pi o\ ed Ihus far to be the etiologic agent 
of lymphosarcoma or Hodgkin’s disease 

Relation of 1 ubc) culosi<; to Lymphosai coma and Hodgkin’s Disease 
The frequent presence of tuberculosis m Hodgkin’s disease and its rarity 
in lymphosarcoma liaAC been stressed by a number of obser^ers In our 
present series of cases pulmonary tuberculosis was found in two of our 30 
cases of lymphosarcoma and in four cases of the Hodgkin’s group In the 
former the lesions consisted of a single calcified nodule in the right lung 
in one case and of active pulmonary tubeiculosis in the other In the foui 
cases of Hodgkin’s disease the findings were as follows in case 1 the pul- 
monary lesions were healing and partially healed, in case 2 there was a 
healed tuberculous lesion m the light upper lobe, m case 3 there Mas a 
healed lesion m the right apex, m case 4 — one of abdominal Hodgkin’s 
disease with lumbar cord compression and no mtrathoracic invasion — dis- 
seminated miliary tubercles \\ ere found in the lungs, liver and kidneys 

An analysis of the incidence of the type and extent of pulmonary tu- 
berculosis m our group of cases of lymphosarcoma and Hodgkin’s disease 
does not favor a tubercular etiology Parenthetically, it is worthy of record 
that only six cases of pulmonary tuberculosis v'ere found m this group of 60 
cases of lymphosarcoma and Hodgkin’s disease, encountered at Montefiore 
Hospital during the years 1922 to 1932, during vdiich period nearly 4,000 
cases of active pulmonary tuberculosis were observed clinically in this hos- 
pital and more than 600 studied at autopsy 

The Blood Picture m Lymphosai coma and Hodgkin’s Disease The 
presence of a diagnostic blood picture in Hodgkin’s disease secondar}/ 
anemia, increased number of platelets, leukocytosis, increased number of 
polynuclear neutrophiles, monocytosis, eosmophiha, and lymphopenia, has 
been stressed by a number of observers Our ovm studies at Montefiore 
Hospital in the present group of cases did not reveal any essential difference 
between lymphosarcoma and Hodgkin’s disease A marked eosmophiha as 
high as 60 per cent was encountered in only one of our cases The case, 
however, was diagnosed lymphosarcoma by several pathologists, and as 
Hodgkin’s sarcoma and not l)"mphogranuloma by Dr James Ewing Hema- 
tologic study of our group of cases would therefoie lead one to agree with 
the large group of observers who have failed to find a uniform diagnostic 
blood picture of Hodgkin’s disease 

Course and Piognosis in Lymphosai coma and Hodgkin’s Disease The 
Malignant character of lymphosarcoma and Hodgkin’s disease has been 
recognized early m the course of their study However, the impression still 
seems to prevail that Hodgkin’s disease carries a better prognosis than 
ymphosarcoma This is true to a very limited extent Even if we omit 
rom consideration the many acute cases of Hodgkin’s disease reported m 
t e literature m which fatal termination occurred within a few weeks or 
rnonths from the time of clinical onset, a comparison of large senes of cases 
s ows that lymphosarcoma and Hodgkin’s disease run a closely parallel race 
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to the usual fatal issue The average duration of eithei is between two and 
three years, although in either case at times extreme variations of from a 
few days to nioie than 20 years have been recorded (tables 1 and 2) The 
shortest duration of life in our Hodgkin’s group was 2^ months, the longest, 
7^/^ years , the average, 2 years and 7 months In the lymphosarcoma group 
the shortest duration of life was 6 months, the longest duration, 7 years, 
the average, 2 years and 1 month 

M ode of Death lu Lymphosarcoma and Hodgkin’s Disease In the past 
too much stress has been placed on the glaiidulai invasion and enlargement 
and secondary compression in both lymphosarcoma and Hodgkin’s disease, 
while the widespread invasion of the Ausceial organs either b)*^ direct exten- 
sion fiom invaded lymph glands or by lymphogenous and hematogenous 
metastases has leceived insufficient emphasis Moreover, in lymphosaicoma 


Table I 

Prognosis m Hodgkin’s Disease 


No of 
Cases 


Author 


1 Ziegler 

2 Hodling and 

Brown 

3 Wallhauser 

4 Coley 

5 Billich 

6 Yates and 

Bunting 

7 Coley 

8 Stone 

9 Craver 

10 Burnham 

1 1 Dautwitz 

12 Hummel 

13 Evans and 

Leucutia 

14 Warthin 

15 McAlpin and 

Golden 

16 Blakeshe 

17 Goia 

18 Schreiner and 

Mattick 

19 Uddstromer 


20 Desjardins and 133 

Ford 

21 Minot and Isaacs 

22 Lerche t 

23 Fabian 205 

24 Gilbert and 60 

Babaian tz 

25 Cunningham 25 


Shortest 

Survival 


1 month 
8 months 

2 w eeks 


■ 1 year 
1 month 


— 6 months 

— 1 month 

— 1 year 
-1 “ 


7 months 


6 weeks 
2 months 


Longest 

Survival 


8 “ 

8 “ 

9 5 yrs 


17 days 


- 1 year 


18 " 
3 months 18 “ 

20 ? “ 


Average 

Survival 


1-2 yrs 


4 25 yrs 
3 

3 4 " 

3 1 ‘‘ 


2 4 “ 


Remarks 


50 per cent dead at the end 
of one vear 

Treated by x-ray, radium, 
Colev’s toxin 

Vast literature and per- 
sonal observations 

Only one 7-year survival 

Surgery, vaccines, x-ray 
treatment 

Only one 8-year survival 

32 patients, or 10 3 percent, 
alive 5 years or over 

Radium therapy 


165 patients died m less 
than 1 yr , 464, or 94 per 
cent, in less than 5 years 

Only one 16-yr survival 

19 patients lived 6 jears or 
more 

Surgery and irradiation 

17 patients well 6 4 years 

I 

One 25-yr survival 
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Table II 

Prognosis in Lvmphosircoma 


Author 


1 Whitaker and 

Fisher 

2 Raiford 


3 Gunsett and 

Oberhng 

4 Luscher 

5 Garry 


6 Liu 

7 Berv'en 


S Crowther 

9 Weeden 

10 Desjardins and 

Ford 

1 1 Leucutia 


14 Simon 

15 Burnham 

16 New 


17 Harper 


No of 
Cases 


18 Falta 


19 Rosenthal, Hams 

20 R„“p"eS“" 

21 Hintz 

22 Kapel 

94 Isaacs 

2t S'"'" 



14dn\s 


1 da\ 5 \rs 


■ 1 \ ear 5 “ 
5 “ 


■1 “ 14 


A%'erage 

Sur\M\al 


2 4 jrs 


Remarks 


L\ mphosarcoma of ileum with 
ulceration, perforation and 
peritonitis 

Gastrointestinal h mphosar- 
coma Si\ patients well 5 
} ears after operation 
Inoperable lymphosarcoma of 
stomach with h mph node in- 
\olvement, well 5 y ears after 
\-rav therapj 
Onlv one 5-y ear sun ival 
Well 5 \ears after excision of 
localized Ij mphosarcoma of 
left axilla 

Lymphosarcoma of tonsil Ra- 
dium therapy W’'ell after 5 
years 36 7 per cent 
Onlv one 8-year survival 


Only SIX patients remained w ell 
3 to 10 years under combined 
toxin and irradiation treat- 
ment 


Inoperable h mphosarcoma of 
antrum Radium therapy 
W^ell 12 vrs later 
13 yrs ago lymphosarcoma of 
neck excised No irradiation 
Four yrs later inoperable 
lymphosarcoma of cecum 
X-ray therapy Well for 9 
yrs Then ulcerative lym- 
phosarcoma of stomach Ex- 
cision Recovery 
Ly^mphosarcoma of stomach 
Resection and radium ther- 
apy^ Patient w ell 6 yTS and 
9 months later 

Follicular lymphoblastoma 

t>pe , 

Patient well 14 ^rs after total 
gastrectomy for Iv mphosar- 
coma of stomach 
One 14-yr and one 15-y'r sur- 
vival 

23 patients well 6 yrs or over 
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the toxic factor in the evolution and teimination of the disease has been 
greatly underestimated In our series of cases, although, as pbinted out 
above, compiession was piesent in 12 of the lymphosarcoma cases and in 25 
of the Hodgkin's group, local compiession played a predominant role in the 
immediate fatal issue in only 11 of the Hodgkin’s cases and in 9\if the 
lymphosarcoma group Toxemia and multiple visceral invasions werXjthe 
most frequent cause of death in both diseases Terminal pneumonia wa\a 
frequent ending \ 


Mode of Death in Lymphosarcoma and Hodgnin’s Disease 


Lymphosarcoma 

1 Tracheal compression 1 case 

2 Esophageal compression 1 case 

3 Mediastinal compression 4 cases 

4 Intestinal obstruction 1 case 

5 Cord compression 2 cases 

6 Toxemia and visceral invasion 19 cases 


Hodgkm’s Disease 

Tracheal compression 
Compression of stomach, liver 
and bile ducts 
Mediastinal compression 
Ureteral obstruction 
Cord compression 
loxemia and visceral invasion 


1 case 

1 case 
8 cases 
1 case 
1 case 
18 cases 


Diffet ential Diagnosis of Lynipliosaicoma and Hodgkin’s Disease In 
a previous study on “ Lymphosai coma and Hodgkm’s Disease Biologic 
Characteristics ” it was shown that none of the biologic diagnostic criteria 
described by Kundrat to diffeientiate lymphosarcoma from Hodgkin’s dis- 
ease have stood the test of careful investigation The present clinical study 
fuithei coiioborates the same conclusion Indeed, the more one studies 
this pioblem the more one becomes impressed that not only biologically but 
also clinically the two diseases are identical m their malignant manifesta- 
tions ■*' Everyone with wide clinical expei lence with these two diseases 
knows how extremely difficult, if not impossible, it is to differentiate lympho- 
sarcoma from Hodgkin’s disease on mere clinical gi ounds m the absence of 
microscopic evidence I have witnessed many instances in which expert 
clinicians and radiologists were unable to differentiate one from the other in 
the clinically most impoitant gioup of cases — the mediastinal type — m 
which the aid of the loentgenologist is usually of great value not only from a 
diagnostic but also from a therapeutic standpoint m guiding proper irradia- 
tion theiapy Nor can the radiotherapeutic test — more piompt disappeai- 
ance of the lesions in lymphosai coma than in Hodgkin’s disease under a 
similar dose of radium or roentgen-ray theiapy — ^be always used as reliable 
guide m differential diagnosis Highly cellular Hodgkin’s disease in its 
early proliferative phase may be as sensitive or even more sensitive than 
late lymphosarcoma with secondary fibrotic changes 

Treatment of Lymphosai coma and Hodgkin’s Disease With very raie 
exceptions, chemotherapy, vaccine and toxin therapy have proved disappoint- 
ing either as curative or palliative measures in eithei disease Only in iso- 
lated lesions of the gastrointestinal tract has surgical treatment recorded 
some favorable results As a whole, the most efficient local therapeutic 
agents are radium and the roentgen-rays Although permanent cures have 

* Gordon’s biological differential diagnostic test requires further study and confirmation 
before it can be uneqtnvocally accepted. 
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not been reported, model ate and, at times, marked palliation has been noted 
by numeious observeis Judged by final lesiilts, howe\er, no sharp line of 
demarcation can be diawn between lymphosarcoma and Hodgkin’s disease 

Illustrative Case Reports 

Case 1 Lymphosai coma O) Hodgkin’s disease with piimaty symptoms of 
esophageal ohsfi nctioii^ C L, aged 53, had always enjoyed good health until the 
first week m October 1931, when he experienced difficulty m swallowing solid food 
The difficulty became rapidly and progressively more marked He ^omIted fre- 
quently and within the next six weeks lost 20 pounds in weight and considerably in 
strength Medical examination including radiography and endoscopic examination of 
the esophagus resulted in a diagnosis of carcinoma of the esophagus A biopsy 
taken from the constricted bulging area of the low’cr third of the esophagus was 
reported inflammatory tissue How'ever, so firmly impressed w'ere the attending 
physicians with the primary cancel ous nature of the esophageal lesion that another 
biopsy w'as done This too failed to show any neoplastic grow'th 

On November 14, 1931, he w'as admitted to a large hospital in New York, with 
a diagnosis of carcinoma of the esophagus He w'as emaciated and pale The neck 
showed no enlarged Ijmph nodes, nor did any other regions of the body show any 
glandular enlargements The chest and lungs w'ere grossly negative The heart w'as 
enlarged and a systolic murmur w'as heard at the apex Abdominal examination was 
essentially negatn e The liver and spleen were not enlarged A blood count showed 
4,980,000 red cells, 70 per cent hemoglobin, 10,000 white blood cells, 60 per cent 
polynuclears , 8 per cent band forms , 26 per cent lymphocytes , 6 per cent monocytes 
Urinalysis w'as essentially negative Radiographic examination of the chest show'ed 
“a dense homogeneous shadow extending out into the parenchyma from behind tlie 
left ventricle ” 

Diagnosis Lymphosarcoma of mediastinum with invasion of esophagus 

Couise under i oentgen-ray thciapy and dilatation by bougies Following dilata- 
tion of the esophagus by bougies and deep roentgen-ray therapy to the mediastinum 
very little relief of the obstructive symptoms was obtained In the meanwhile the 
patient was rapidly developing symptoms of intracranial invasion evidenced by the 
appearance of headache, mental dullness, impaired vision, ocular palsies, nystagmus, 
papilledema, retinal hemorrhages and progressive narrowing of the visual fields 
From the time of his admission to the hospital until the middle of December, a period 
of four weeks, he ran a fever reaching 101'’ F Then a sharp rise occurred reaching 
106° F on December 20, 1931, the date of his death 

Antenioitem Diagnosis Lymphosarcoma of mediastinum with invasion of 
esophagus and metastasis to the brain (Figures 1 and 2 ) 

Postmortem Diagnosis Lymphosarcoma of mediastinal lymph glands, both 
lungs, esophagus, stomach, peritoneum and brain 

Mici oscopic Examination Lymphosarcoma or Hodgkin’s structure with lympho- 
blastic thrombi m vessels of tumor area in the lungs 

Comment The important clinical features deserving emphasis in this 
case are 

1 The primary onset with s}mptoms of esophageal obstruction simulat- 
ing primary cancer of the esophagus 

2 The absence of any peripheral Kmph glandular enlargement during 
life and at necropsy 

* I am indebted to Dr N B Selby, of New York, for the privilege of reporting this 
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3 The silent development of a mediastinal lymphosarcoma until com- 
pression of the esophagus first called attention to the lesion 

4 The extremely rapid couise aftei the appearance of first symptoms — 
the total clinical duration of the illness being only 10 weeks 

5 The invasion of the vessels of the lungs, and hematogenous metas- 
tasis to the brain 

6 The extensive invasion of non-glandular organs 

7 The limitations of roentgen-ra}' theiapy m such widely disseminated 
lymphosarcomatosis or Hodgkin’s disease 

8 The lack of sharply demarcated morphologic criteria in “at}pical” 
lymphoblastoma to differentiate lymphosai coma fiom Hodgkin’s disease 
The postmortem specimens were studied by expeiienced pathologists who 
were unable to decide \vhethcr the case belonged to the l 3 nnphosarcoma oi 
the Hodgkin’s group 

9 The absence of any predisposing or exciting causes for the develop- 
ment of the disease 


Case 2 Lymphosai coma with pnmaiy symptoms of piilmonaiy disease D S, 
aged 42, was admitted to Montefiore Hospital, September 25, 1924 

Chief Complaints Dry cough, shortness of breath, pain in tiie right chest, marked 
weakness, loss of appetite and weight, swollen glands Duration of symptoms 17 
months 

He had always enjoyed good health until March 1923, when he gradually de- 
veloped a dry cough, shortness of breath, loss of appetite and strength Three 
months later he was admitted to a hospital m New York where a diagnosis of pleurisy 
with effusion was made This was apparently confirmed by aspiration of clear fluid 
from the left chest At the end of five weeks of hospitalization and medical treat- 
ment he had lost 16 pounds in weight, had become weaker and his respiratory com- 
plaints were unrelieved He left the institution of his own accord and on the advice 
of his family physician betook himself to the country for climatic treatment There, 
within a period of five weeks he gained 19 pounds in weight, but his respiratory dis- 
tress was not relieved and became aggravated by the development of pain in the right 
chest Greatly discouraged he returned to the city and again consulted his family 
physician who found an increase in pleural effusion and advised immediate hos- 
pitalization 


In December 1923, he was admitted to a prominent hospital in New York where, 
in addition to the pleural effusion, enlarged lymph glands were discovered in the neck 
and axilla A biopsy of one of the nodes was diagnosed as lymphosarcoma Only 
then, nearly 10 months after the first onset of his respiratory symptoms, was deep 
roentgen therapy first given to his chest and the affected glands Temporary im- 
provement occurred followed by relapse In March 1924, he was referred to a special 
ospital for the treatment of neoplastic diseases Examination at this time showed, 
m addition to mtrathoracic involvement, enlargement of all the superficial lymph 
g ands and marked deterioration of his general condition Under further roentgen- 
ray therapy there was slight improvement followed by relapse 

On admission to Montefiore Hospital, September 25, 1924, he presented an ad- 
vanced case of lymphosarcoma with predominant respiratory symptoms In spite of 
ns ong illness he was well nourished The skin of the extremities showed numerous 


evconations the result of pruritus All the superficial lymph glands showed discrete 
an conglomerate enlargements The teeth were carious The tonsils were greatly 
en arged and congested The superficial veins of the anterior chest were dilated 
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Tlieie weie signs of fluid in both pleural cavities The heart showed moderate ac- 
celeration and a loud systolic murmur at the apev The pulmonic second sound was 
accentuated The abdomen was distended, tense, and showed the presence of a fluid 
wave The intra-abdoniinal oigans could not be palpated due to the tenseness of the 
abdominal muscles Rectal examination showed a distinct irregular enlargement of 
the prostate gland, the left lobe being harder and larger than the right The penis, 
scrotum and lower extiemities were edematous 

The patient steadily grew worse and on October 3, 1924, expired in a condition 
of pulmonary edema 

Antemortem Diagnosis Poslmotiem Diagnosis 

1 Lymphosarcoma of superficial, medi- 1 Lymphosarcoma of the parotid, sub- 

astinal and retroperitoneal lymph maxillary, cervical, mediastinal, ab- 

dominal, iliac and inguinal lymph 

2 Lymphosarcoma of lung and pleura, glands 

possibly of tonsils and prostate 2 Extraglandular lymphosarcoma involv- 
ing the appendix, appendices epi- 

ploicae, bronchi, cecum, dura, kidneys, 
liver, lungs, omentum, pituitary (fig- 
ure 3), parotid, prostate (figure 4), 
seminal vesicles, spinal nerves, sub- 
maxillary salivary gland, spleen, thy- 
mus, tongue, tonsils, ureters 

3 Compression of thoracic and abdominal 
aorta, vena cava and pelvic veins 

4 Bilateral hydroureter and hydrone- 
phrosis 

5 Localized pleural effusion (right) 

6 Pulmonary congestion and edema 

7 Ascites and edema of lower ex- 
tremities 

8 Herpes zoster (healing), fouith and 
fifth thoracic levels (left) 

Ctoss Cliai acfei istics of the Tnmot “The tumor wherever found consisted of 
an elastic, more or less firm, grayish white, moist, smooth, homogeneous tissue found 
in discrete and conglomerate nodules or continuous sheets In places were small areas 
of yellowish and hemorrhagic necrosis The tumor in the posterior cervical region 
was m the form of palpably discrete nodules, winch on dissection were found united by 
thin tumor strands The growth enveloped the salivary glands, replaced the tonsils 
and lingual nodes, from the supraclaviculai nodes it grew down in wide chains into 
the upper thoracic regions (and on the right side formed a mass about 10 cm in 
diametei at the medial angle of the apex of the lung) , it formed a complete envelope 
about the right lung and on the left side invaded the posterior regions of the pleural 
coverings At the bifurcation of the trachea the tumor tissue enveloped but did not 
replace the anthracotic root glands , and finally in a continuous sheet it grew on the 
anterior and lateral surfaces of the bodies of the vertebrae from the base of the skull 
down to the coccyx, filled the pelvis and covered its lateral walls, surrounding in its 
course the aorta, ureters, nerve fibers and pelvic vessels and organs In addition, the 
tumor had infiltrated extensively the omentum, the appendices epiploicae, surrounded 
the appendix and cecum and right surface of the thoracic dura The glands in the 
root of the mesentery, around the celiac axis, axillary and inguinal nodes were re- 
placed by tumor ” . „ , , 

Microscopically the structure was that of reticulum cell lymphosarcoma 
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Comiiieiif Tlie impoitant points deseiviiig emphasis in this case are 

1 The absence of any predisposing oi exciting causes for the develop- 
ment of the disease 

2 The primaiy clinical onset with signs of plcuiisy vith effusion per- 
sisting foi seveial months before discoveiy of enlargement of superficial 
tymph glands 

3 The loss of 10 months befoie a positive diagnosis of lymphosarcoma 
was made from a biopsy of one of the superficial lymph nodes 



Fig 3 (Case 2) Lymphosarcoma of pituitaiy gland 

4 The frequent presence of hemorrhagic necrosis in the neoplastic 
lesions 

5 The accompanying toxemia 

6 The apparent local resistance of advanced lymphosarcoma to roentgen 
t lerapy even in the hands of expert radiotherapists 

7 The comparatively short duration of the illness (17 months) m a 
nian who previously enjoyed good health 
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8 The pulmonai}^ mode of deatli 

9 The chmcal recognition of Jymphosai comatous invasion of the super- 
ficial, mediastinal and abdominal lymph glands, pleura and lungs and the 
failure to lecognize the apparently silent and extensive invasion of the 
pituitaiy, tonsils, tongue, thymus, thoiacic dura, spleen, liver, kidneys, ap- 
pendix, cecum, omentum, piostate, seminal vesicles and meter 

10 The compression of blood vessels, neives and hollow viscera 



Fig 4 (Case 2) Lymphosarcoma of prostate 

Case 3 Hodgkin’s disease with pi unary localisation in ceivical lymph glands and 
secondar y invasion of the base of the brain with generalisation of the disease Isidor 
D , aged 42, first came under observation of the Radiotherapy Department of Monte- 
fiore Hospital on July 14, 1930 His chief complaints were Painful swelling in right 
neck, pain in the right side of the head, face and neck, attacks of dizziness and un- 
consciousness, hoarseness, shortness of breath, weakness, and loss of 20 pounds in 
weight 

Some five years ago, m the summer of 1925, he noticed enlargement of the rigfit 
cervical glands not accompanied by any local or constitutional symptoms He paid 
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no heed to tins enlaigement until se\eral months later, \Ahen its progressive growth 
finally made him consult a ph 3 'sician He was promptly leferred to the Skin and 
Cancer Hospital, New York Citv, wheie a biopsj' of one of the lymph nodes was 
reported tipical Hodgkin’s disease During November and December 1925, he vas 
gnen a series of roentgen-i ai treatments to the neck with good result The swelling 
completely disappeared and he felt entirely well Beating in mind, however, the 
treacherous and malignant charactei of Hodgkin’s disease, the patient was advised 
to report ever\ two or three months for follow-up examination He follow'ed the 
advice and for the next three and a half shears felt entirely well and failed to show' any 
evidence of local recurrence or any other manifestations of Hodgkin’s disease 

In the summer of 1929, he began to ha\e attacks of severe neuralgic pain in the 
right side of the head, face and neck, wuthout ain evidence of local swelling These 
attacks kept growing in frequenej and se\ critj and a few' months later w'ere accom- 
panied by lertigo and loss of consciousness In the fall of the same year, during one 
of tliese attacks of unconsciousness he fell to the ground and suffered a lacerated 
wound of the scalp which required se\eral sutures Shortly thereafter he w'as re- 
ferred by his local phjsician to one of the large hospitals in New York where he was 
demonstrated by a member of the teaching staff before a large body of postgraduate 
students as a severe case of hemicrania induced bj dental caries and was stronglv 
urged to have eight of tlie incriminating teeth removed Anxious to get reliet, he 
promptly followed the advice Unfortunatelj', relief failed to follow Instead of 
diminishing, the attacks became more frequent and sev'ere and were followed by 
rapid deterioration of his general condition 

On February 6, 1930, he was admitted to another hospital m New York for a 
swelling m the right tonsillar region A biopsy of the swelling failed to reveal any 
neoplastic growth Without any further clinical studj and investigation of the 
paramount problem w'hich was distressing the patient, namely, the severe headache 
and the attacks of unconsciousness, he was dischaiged from the hospital, unimproved, 
on February 21, 1930 

On April 10, 1930, he W'as admitted to Mount Sinai Hospital, New York By 
this time his general condition had become greatly deteriorated He felt very w'eak 
'vas emaciated and cachectic and complained of excruciating pain in the right 
occipital and parietal regions requiring large doses of sedativ'es for its relief The 
right side of the face and neck w'as svv'ollen The posterior pharyngeal wall bulged 
on the right side while the uvula was shifted to the left There vv'ere no other 
gandular swellings found on clinical examination Laryngoscopic examination 
s owed possible right recurrent nerve paralysis A blood count showed red blood 
ce s 4,920,000, polynuclears 70 per cent, lymphocytes 26 per cent, mononuclears 4 
per cent, eosmophiles 0 He was given a series of radium and roentgen-ray treat- 
ments to the right side of the head and neck and was discharged from the hospital on 
ay 3, 1930^ only slightly reliev'ed from the attacks of sev'ere pain in the head and 
le attacks of unconsciousness 

■\r first seen at Montefiore Hospital on July 14, 1930, his chief complaints 

\ere (1) Recurring attacks of pain in the right side of the head, face and neck ac- 
ompanied by vertigo and loss of consciousness — one v'ear’s duration (2) Hoarse- 
Pa^^t~ra^ Jfiar’s duration (3) Shortness of bieath — one year's duration (4) 
th ^ deafness and discharging right ear — six months’ duration (5) Swelling of 

neck (6) Swollen glands in the left side of the 
month’s duration (7) Loss in weight from 130 pounds to lOa pounds 
j,] , ''^^mination rev'ealed a pale, emaciated, middle-aged man with swollen right 

(•TT^ , ^ right eye, pupil and right palpebial fissure vveie smaller than the left 

V svndrome) There w'as nvstagmus of the right eye both in a v'ertical an 

zon al direction Ihere was ptosis ot the right upper lid and right facial paray 
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SIS The tongue was deviated to the right The right half of the tongue showed 
atrophy and fibrillary twitchings There was partial deafness of the right eai Tlie 
gums were spongy The uvula was deviated to the right The pharynx failed to 
show any swelling The eyes showed clear media and normal fundi 

Neck Several moderately enlarged disci ete lymph nodes were piesent in the 
right and left cervical regions 

Shoulders The right shoulder was lowei than the left and drooping There 
was atrophy of the right shoulder girdle with some winging of the scapula 

Face The right side of the face was swollen, but no tumor masses could be 
detected in the right cheek or parotid gland 

Chest and Lungs Negative on physical examination Radiographically, slight 
thickening of the right apical pleura was noted, otherwise the lungs and mediastinum 
were negative 

Heart Moderate tachycardia, otherwise negative Roentgen examination shows 
normal contours of heart and aorta 

Abdomen Liver, spleen, kidneys, lymph nodes are not palpable No distention 
or ascites 

The axillary, inguinal and femoral lymph glands are not enlarged 

Blood examination Red blood cells 4,900,000, hemoglobin 70 per cent, white 
blood cells 13,000, polynuclears 70 per cent, lymphocytes 26 per cent, eosinophiles 4 
per cent 

Urinalysis is essentially negative 

Diagnosis Hodgkin’s disease with intracranial invasion and infiltration into the 
posterior jugular fossa with involvement of the seventh, ninth, tenth, eleventh and 
twelfth cianial nerves after their emergence from the medulla, causing pressure 
against the cerebellum or restiform body Of interest is the absence of any signs or 
symptoms of intracranial pressure with a lesion of the magnitude of this one and 
located in the posterior fossa 

Couise iindet Roentgen Theiapy Following a course of deep roentgen-ray 
therapy given to the skull and neck through multiple portals, the patient began to 
show satisfactory improvement On September 9, 1930, hardly more than a month 
after deep roentgen therapy was started, his headaches were almost entirely relieved 
and the attacks of vertigo and unconsciousness were no longer present The deaf- 
ness of the right ear was diminishing The right Horner's syndrome was still present 
and a slight right facial paralysis persisted The deviation, atrophy and fibrillary 
twitching of the right half of the tongue remained unchanged The uvula was still 
slightly deviated to the right The cervical and axillary lymph glands were barely 
palpable Parallel with the local improvement his general condition improved and 
within tlie next two months his weight rose from 99 pounds to 110 pounds 

In February 1931, he began to have pain in the left upper abdomen Examination 
revealed, for the first time since the onset of his illness, enlargement of the spleen 
Under irradiation the enlargement promptly disappeared However, the protean and 
treacherous character of Hodgkin’s disease was once again revealed by invasion of the 
superior mediastinum Under further irradiation this new invasion was again con- 
trolled In May symptoms of mediastinal and pulmonary invasion recurred and the 
liver became enlarged In June definite radiographic evidence of infiltration of 
upper half of left lung was noted Under further irradiation he improved but 
promptly relapsed In August it was evident that the fatal issue was close at hand 
He had signs of generalization of the disease with pulmonary and intra-abdominal in- 
vasion He gradually lost ground and died on December 2, 1931, with symptoms of 
toxemia and respiratory embarrassment Necropsy could not be obtained 

Comment Among the many interesting clinical featuies piesented by 
this case, the following deserve special emphasis 
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1 The primary and sohtai} clinical localization in the light cervical 
region for several months before a positive diagnosis of typical Hodgkin’s 
disease was made by biopsy 

2 The prompt response and complete disappearance of Hodgkin’s 
lesions in the early prohferatne cellular phase of the disease before the onset 
of necrosis and secondaiy fibrosis 

3 The long remission or slow silent development of the disease without 
any demonstrable physical signs 

4 The invasion of the base of the brain eithei by infiltiatne invasion or 
lymphatic permeation fiom the involved glands in the right ceriical region 

5 The mistaken diagnosis of hemicrama of dental origin in the absence 
of any glandular swellings or any othei actne signs of Hodgkin’s disease 

6 The loss of nearl)' one 3 ear before a diagnosis of intracranial invasion 
of Hodgkin’s disease was made, at which time destructne or degeneiative 
changes had already taken place m several cranial nerves 

7 The slight response to moderate irradiation and the greater response 
to more intensn e irradiation 

8 The imperfect results from irradiation therapy in the late stages of 
Hodgkin’s disease in geneial and in the nervous S3Stem in particular, when 
advanced irremediable degeneiative changes make reco\er3f no longer pos- 
sible 

9 The subsidence of toxic s3TOptoms and gam m weight under irradia- 
tion even in late Hodgkin’s disease of five 3’’ears’ duration 

10 The generalization of the disease ivhile under caieful medical ob- 
servation and radiotherapeutic treatment 

11 The inadequacy of our most poiveiful local ph3"sical agents — radium 
and roentgen therap}^ — to cope curatively wuth the disease when generaliza- 
tion has occurred even though the palliative results and prolongation of life 
obtained in this case cannot be gainsaid 

Case 4 Lymphosarcoma with bone inctastases and mtraoaiiial tnvasiO}i F B, 
^^fsrred to the Radiotherapy Department of Montefiore Hospital, April 

Chief Complaints Aching and throbbing pain m the left fronto-temporal and 
ower occipital regions aggravated by pressure and posture, shortness of breath on 
slight exertion, and epigastric pressure 

In 1916, at the age of 23, he noticed a small, painless lump in the right inguinal 
region, which remained apparently stationary in size for the next 11 years In 1927, 
some three years ago, the lump began to grow progressively larger, producing pain on 
wa ing One year later, in June 1928, an exploratory laparotomy revealed a large 
eep-seated iho-lumbar mass which on pathological examination w'as reported as 
ymphosarcoma One month later he was referred for radiotherapy to Dr Alaunce 
enz, of New York At this time examination revealed no other sites of invasion 
possible exception of the cervical and axillary nodes which were slightly 
en arged Following a series of high voltage roentgen treatments to the right ilio- 
umbar, inguinal and femoral regions the pain and swelling disappeared and the 
patient felt completely relieved 

On April 17, 1930, he first came under observation at Alontefiore Hospital His 
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chief complaints were (1) Aching' pain in the left fronto-temporal region — eight 
months duration (2) Occasional throbbing pain in the lower occipital region ag- 
gravated by piessure and posture— three months’ duration (3) Shortness of breath 
on slight exertion (4) Epigastric pressure— a few months’ duration 

He was in good general condition, well nourished and only slightly pale In 
the left fronto-parietal region theie was a large, haid, tender, bony swelling, which 
on radiographic examination was found to be due to an extensive area of bone de- 
struction involving the frontal and parietal bones (figure 5) 





Fig S iCasc 4) Lymphosarcoma of skull 

The tongue, pharynx, tonsils, neck, mediastinum and lungs faded to show any 
neoplastic invasion on physical and radiographic examination There were a few 
soft, slightly enlarged lymph nodes in the left axilla, which gave the impression of 
being non-neoplastic in nature Careful abdominal palpation failed to reveal any 
enlargement of lymph nodes or spleen The liver, however, was greatly enlarged, 
Its upper border being at the fifth intercostal space, the lower border extending 12 
cm below the costal margin The surface was smooth, the edge sharp Nodules 
and irregularities could not be detected A blood count showed a slight secondary 
anemia White blood cells 12,800, polynuclears 89 per cent, lymphocytes 7 per cent, 
mononuclears 2 per cent, eosinophiles 2 per cent Urinalysis was essentially negative 
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Neurological examination showed bilateral choked disk, left greater than light, 
with marked pigmentation and colloid degeneration which was more extensive on the 
right The findings were interpreted as indicating metastatic invasion of the brain 
with increased intracranial pressure 

Course under Roentgen Therapy Follow ing a series of roentgen-ray treatments 
to his skull and Iner, he show'ed a rapid and satisfactory response As early as July 
1930, reexamination of the eyegrounds show'ed normal fundi Howeier, a few days 
latei he began to have pain in the right shoulder Radiographic examination levealed 
an area of bone destruction in the upper end of the shaft of the right humerus with 
periosteal thickening along the inner border of the shaft This lesion also readily 
yielded to irradiation Toward the end of the same vear he felt w'ell enough to re- 
sume his former occupation as counterman 

In the summer of 1931 he developed enlargement of the cervical, axillary, epi- 
trochlear and inguinal lymph glands The spleen w as palpable 2 cm below' the costal 
margin On May 27, 1931, he complained of pain in the left inguinal region The 
next day radiographic examination of the pelvis revealed areas of destruction in the 
right pubic bone and areas of sclerosis in the left pubic bone In October the liver 
again became enlarged and w'as palpable 5 cm below the costal margin Cautious 
irradiations controlled the abo\e lesions In February 1932, he complained of pain 
in the left chest Radiographic examination revealed partial consolidation of the 
left lower lobe w'lth a small pleural effusion Under irradiation the pulmonary lesion 
cleared up entirely wnthin a few months In January 1933, he developed a tender 
mass over the sternum This likewise promptly disappeared under irradiation 
Toward the end of April he had a recurrence of the left sided pulmonarj invasion 
with pleural effusion, which again yielded to roentgen-ray treatment Examination 
in July still found him in good general condition In spite of extensive high voltage 
roentgen-ray therapy given over a period of three years, a complete blood count done 
on July 5, 1933 showed no change from the one on the date of admission in April 
1930 The red blood cells were 3,870,000, the hemoglobin 75 per cent, the white 
blood cells 5,200, the polynuclears 69 per cent, the lymphocytes 25 per cent, mono- 
nuclears 5 per cent, eosinophiles 1 per cent 

In August 1933, he began to lose ground rapidly The liver enlarged to about 
10 cm below the costal margin The invasion of the lung and pleura recurred in 
aggravated form There w'ere multiple areas of bone invasion He grew pale and 
weak His cardiac and respiratory embarrassment progressively increased and finally, 
toward December 1933, he passed into a condition of coma and died A necropsy 
could not be obtained 

Comment The outstanding clinical characteristics of this case are 

1 The presence of an apparently stationaiy enlargement of the right 
inguinal lymph glands for 11 years before they assumed a rapid and pro- 
gressive growth and mtra-abdominal invasion and extension 

2 The lapse of one year (or should tve assume 12 years?) before lapa- 
rotomy revealed an extensive intra-abdominal lymphosarcomatosis con- 
tinuous with the inguinal invasion 

3 The rapid response of long-standing extensive mtra-abdominal lym- 
phosarcomatosis to high-voltage roentgen-ray therapy 

4 The apparently hematogenous route of metastases as evidenced by 
the invasion of the skull — and later other bones — without any demonstrable 
glandular or other soft tissue lesions in the vicinity 

5 The geneiahzed yet discrete invasion of organs and tissues 
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6 The ordei of clinical progiession (o) inguinal nodes, (&) lumbar 
nodes, (c) skull, {d) cranial cavity, (e) brain, (/) liver, {g) light 
humerus, {h) left humerus, (t) axillary lymph nodes, (;) pubic bones, 
{k) spleen, (/) epitrochlear lymph nodes, {m) lung and pleura, («) ster- 
num and ribs 

7 The coinpai atively slight toxic oi constitutional symptoms until a few 
months before the end in spite of many yeais of widespread lyinphosarco- 
matous lesions which weie actively treated by loentgen-iays The blood 
examination in July 1933, showing apparently no changes within a period 
of three yeais of lepeated roentgen-iay theiapy ovei bones, liver, lungs and 
lymph nodes, is one of the most instructive in clinical medicine It shows 
that irradiation carefully controlled by clinical and blood studies may be 
administered for yeais without any demonstrable injury to the hemopoietic 
organs m a disease m which they are greatly exposed to injury 

8 The long duration — six to 17 yeais — of generalized Ijanphosaico- 
matosis in rai e cases 

9 The continued spread and genei alization of the disease undei veiy 
careful clinical observation and treatment with i oentgen-rays stresses the 
important fact that no local mode of treatment m lymphosarcoma can be 
permanently curative when the disease becomes generalized, although even 
then prolongation of life in comfort for several years may be achieved by 
judicious and efficient radiotherapy 

Case 5 Hodgkin’s disease with skeletal invasion and pathologic fiactutc of the 
spine M G , aged 32, was admitted to Montefiore Hospital, July 8, 1927, with a 
diagnosis of Hodgkin’s disease with pathologic fracture of the third lumbar vertebra 

In February 1924, without any apparent predisposing or exciting causes, he de- 
veloped painless swellings in the neck which gave rise to no local or constitutional 
disturbance Six months later he began to have substernal pain, cough and blood- 
streaked sputum He made the round of several clinics and hospitals where he was 
treated medically with indifferent results In the summer of 1926 his symptoms 
became more marked and, in addition, he suffered pain m the abdomen and across 
the lumbar spine Frequently he felt nauseated and vomited His appetite was gone 
and he lost weight progressively In April 1927, he was admitted to a large hospital 
in New York where a diagnosis of Hodgkin’s disease with pathologic fracture of the 
third lumbar vertebra was made Examination of the blood at this time showed 
2,000,000 red cells, 36 per cent hemoglobin, 5,600 white blood cells, 59 per cent 
polynuclears , 38 per cent lymphocytes , 3 per cent mononuclears Following roentgen- 
ray therapy to his chest and spine there was very little improvement in symptoms and 
on July 8, 1927, he was transferred to Montefiore Hospital 

Examination revealed a very anemic, dyspneic, asthenic, jaundiced and cachectic 
individual The cervical, axillary and inguinal lymph glands showed discrete and 
conglomerate enlargements Dullness and crackling rales were present over the base 
of the right lung There was a systolic murmur at the apex and a diastolic murmur 
at the base of the heart The heart rate was moderately accelerated The blood 
pressure was 90 systolic and 28 diastolic The abdomen was distended and showed 
a fluid wave The In er and spleen were moderately enlarged The spine was tender 
from the second lumbar vertebra dow n to the coccyx Over the fourth lumbar vertebra 
there was a tender bony swelling The legs were edematous A blood count on July 
8, 1927 showed 1,900,000 red blood cells, 26 per cent hemoglobin, 3,800 white blood 
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6 (Cajc 5) Invasion of adrenal, penadrenal tissues and blood vessels in Hodgkin’s 

disease 
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Fig 7 (Case 5) Higher magnification showing invasion of blood vessel in periadrenal 

tissues 
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cells, 68 per cent polynuclears, 29 per cent Ijnnphocytes and no abnormal cells 
Urinalysis gave a heavy trace of albumin and no other abnormal findings 

The patient steadily went down hill with symptoms of cardiac and respiratory 
embarrassment and died on August 19, 1927 

The antemortem clinical diagnosis was (1) Hodgkin’s disease involving all the 
lymph glands of the body , (2) Hodgkin’s disease of spleen, liver and spine 

Necropsy revealed (1) Hodgkin’s disease of the superficial lymph glands and of 
bronchial and retroperitoneal nodes (2) Hodgkin’s invasion of the spleen, head of 
the pancreas and left suprarenal gland (figures 6 and 7) and third lumbar vertebra 
(3) Aorta, vena cava and iliac vessels embedded in nodular masses (4) Infarction 
of spleen with moderate amyloid infiltration in places (5) Bronchopneumonia 
(6) Serofibrinous pleuritis, pericarditis and peritonitis (^) with effusion 
Microscopic exaimnaiioii Hodgkin’s disease with few eosinophiles 

Comment The salient clinical features deserving emphasis are 

1 The absence of any predisposing or exciting causes 

2 The presence of painless and symptomless swellings m the neck foi 
six months before tlie development of any evidence of mtrathoracic invasion 

3 The marked secondary anemia, the absence of eosinophiles and mono- 
cytes m the last blood examination 

4 The presence of pain m the lumbar spine for many months before the 
discovery of tlie pathologic fractuie of the third lumbar vertebra 

5 The absence of any febrile stage during the patient’s six weeks’ stay at 
Montefiore Hospital 

6 The poor response to radiation therapy of advanced Hodgkin’s dis- 
ease 


Case 6 Pi unary lyinphosai coma of spleen xvitJi sccondaiy paiaplcgia S I, 
aged 43, was admitted to Montefiore Hospital, December, 27, 1929, with paraplegia as 
the chief complaint 

In February 1928, he developed piogressive weakness, occasional abdominal pain, 
anorexia, belching and loss in weight Toward the end of 1928 epigastric pain after 
meals became so marked that he voluntarily began to restrict the intake of food 
owever, not until the summer of 1929 did he seek any medical aid Finally on 
Ju y 18, 1929, he was admitted to Bellevue Hospital where a large splenic tumor was 
removed The pathological diagnosis was lymphosarcoma of spleen The patient 
a good post-operative recovery and was discharged from the hospital on August 
’ few days later he developed pain m the small of the back radiating 

own both lower extremities, and difficulty in walking On September 19 he was 
readmitted to Bellevue Hospital in a very poor general condition He was slightly 
jaundiced and appeared cachectic Radiographic examinations failed to reveal any 
lungs or spine A blood count done on September 16 showed 
) 0,000 red blood cells, 75 per cent hemoglobin, 8,000 white blood cells, 60 per cent 
po ynuclears, 22 per cent lymphocytes, 14 per cent transitionals, 2 per cent eosinophiles 
^n 2 per cent basophiles The blood Wassermann test was negative Urinalysis 
was essentially negative 

1 condition rapidly grew worse He suffered continuously from pains in his 

gradually grew weaker In November definite paraplegia was 
no ed He was then transferred from Bellevue Hospital to Montefiore Hospital, 
" ere he was admitted on December 27, 1929, in a pitiable and helpless condition with 
paraplegia and decubitus ulcers He was emaciated and jaundiced The peripheral 
jmiph glands were not enlarged The chest and lungs were negative on physical and 
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radiographic examination The heart was not enlarged, the rate regular, 72 per 
minute The liver was palpable 1 cm below the costal margin There were no intra- 
abdominal masses and ascites was not present Both lower extremities were com- 
pletely paralyzed Neurological consultation elicited a diagnosis of lymphosarco- 
matous metastatic invasion of the cauda equina possibly by extension from the spine, 
and deep roentgen-ray therapy was suggested On January 6, 1930, radiographic 
examination of the skeleton failed to show any vertebral involvement There was 
evidence of an old fracture of the ninth and tenth left ribs There was an area of 
bone destruction in the lower end of the right ilium There was a fracture through 
the upper end of the shaft and lesser trochanter of tlie left femur 

CoMse iinde) Roentgen Thetapy Following two erythema doses of deep roent- 
gen therapy over the lumbo-sacral spine there was some diminution of the pain in the 
back and some improvement m the paralysis of the lower extremities However, 
the patient gradually went down hill with symptoms of progressive asthenia and 
wasting and expired on May 29, 1930 

Necropsy revealed lymphosarcoma of retroperitoneal lymph glands and liver and 
active tuberculous lesions in the upper lobes of both lungs in which lymphosarco- 
matous lesions were absent It is to be regretted that the brain and cord were not 
removed and sections of bone were not secured for pathologic examination 

Comment The salient clinical features of this case are 

1 The primary clinical localization of lymphosarcoma m the spleen with 
secondaiy invasion of the retroperitoneal lymph nodes, cauda equina and 
liver 

2 The failure of splenectomy 18 months after the onset of first clinical 
symptoms to affect the fuither course of the disease which was chiefly 
dominated by the invasion of the liver and cauda equina, with pi oduction of 
paraplegia, decubitus ulceis and toxemia 

3 The marked wasting and cachexia of toxemic origin 

4 The associated tuberculosis of the lungs with no demonstrable foci of 
lymphosarcoma in the affected lungs and no tuberculosis in the lymphosar- 
comatous organs and stiuctuies 

5 The failure of roentgen therapy to affect the late compressive phe- 
nomena of lymphosarcoma in nervous structures when ii remediable de- 
generative changes have taken place 

Case 7 Hodgkin’s disease with piimaiy and predominant bi oncho-pulmonai y 
symptoms A H , aged 32, was admitted to Montefiore Hospital, June 28, 1928, 
with the following chief complaints Cough and expectoration, shortness of breath, 
night sweats, poor appetite, loss of weight and strength, pain in the upper abdomen 
and across the small of the back, swollen glands in the cervical, axillary and inguinal 
regions Duration of symptoms one year 

Family History Negative 

Picvwns History In 1917, ten years before the onset of his present illness, he 
developed an acute respiratory infection which was suspected to be tuberculous in 
origin At the end of three months he made a good recovery and, with the exception 
of frequent head colds, had enjoyed good health until the onset of the present illness 

Picscnt Illness In June 1927, he gradually developed cough, expectoration, 
shortness of breath, night sweats, loss of appetite and pain in the upper abdomen 
and across the small of the back He lost weight rapidly and grew progressively 
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weaker One month later his family physician made a diagnosis of bronchitis and 
advised a stay in the country for a few weeks A few days after the medical con- 
sultation he noticed for the first time painless enlargement of the glands in the left 
side of the neck He left for the mountains and within a few weeks felt greatly 
relieved from his respiratory complaints and gained some weight and strength, but 
the swelling of the glands in the left side of the neck did not recede and the glands in 
the right side of the neck became enljjjged However, the glandular enlargements 
gave rise to no local discomfort, and on return to the city in August 1927, he felt 
sufficiently improved to resume his occupation as garment workei Gradually his 
respiratory symptoms recurred in an aggravated form, and toward the end of De- 
cember 1927 he was forced to discontinue his woi k 

On January 28, 1928, he was admitted to a laige hospital in New York where a 
radiographic study revealed a mass at the root of the i ight lung The cervical, axil- 
lary and inguinal glands and the spleen were moderately enlarged Several blood 
cbunts showed a slight secondary anemia The white blood cells varied from 6,400 
to 3,700 per cu mm , polynuclears 75 to 90 per cent, eosinophiles 2 to 3 per cent, 
mononuclears 2 to 7 per cent , small lymphocytes 8 to 27 per cent 

A biopsy of one of the cervical lymph nodes was diagnosed as atypical Hodgkin’s 
disease 

Following a series of roentgen-ray treatments to the left cervical, anterior medi- 
astinal and left inguinal regions there occurred a diminution in size of the irradiated 
glands followed by an increase of weakness and abdominal and lumbar pain Slowly 
and progressively he lost ground His cough, expectoration and dyspnea increased 
His abdomen became more painful His ankles swelled and he became entirely bed- 
ridden 

On admission to Montefiore Hospital on June 28, 1928, he was emaciated and 
cachectic The skin was darkly pigmented The parotid, cervical, axillary and 
inguinal lymph glands were moderately enlarged and matted together There were 
signs of a moderate pleural effusion on physical and radiographic examination The 
heart was not enlarged The rate was 135 per minute The blood pressure was 90 
systolic and 60 diastolic The abdomen was tense and distended The liver and 
spleen were palpable 4 cm below the costal margin Both ankles were edematous 
For the next four weeks he ran an irregular fever ranging between 98 and 104 
His respiratory embarrassment increased Fluid developed in both pleural cavities 
His blood pressure sank to the low level of 66 systolic and 38 diastolic and on July 28, 
1928, he died with symptoms of congestive heart failure 

Necropsy revealed (1) Hodgkin’s disease of the cervical, axillary, mediastinal, 
mesenteric and retroperitoneal glands (2) Hodgkin’s invasion of spleen and lung 
(3) Compression of the thoracic duct with chylous ascites (4) Compression and 
obliteration of the cystic duct (5) Compression of the common duct (6) Com- 
pression of the left renal vessels with secondary atrophy of left kidney (figure 8) 
Microscopically the lesions were typical of advanced Hodgkin’s disease The 
lymph glands presented massive necrosis with complete replacement by fibrous tissue 
there were many endothelioid cells and a few Dorothy Reed giant cells but no eosino 
philes 

The spleen presented a necrotic mass in a fibrinous network at the periphery 
of which there were areas of hemorrhage and others of round cell fibroblastic in- 
filtration with a few polynuclears and occasional endothelioid and erythrophage cells 
but no eosinophiles In one area the Hodgkin’s cells infiltrated and partly formed 
the lining of a blood sinus 

The left lung, m addition to a lesion of Hodgkin’s disease, presented a large 
sharply demarcated infarct with areas of parenchymatous atrophy and replacement by 
loose fibrous tissue and necrosis and hemorrhage in the center 
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Comment The salient clinical featuies of this case are 

1 The primal y clinical onset with bi oncho-pulmonary symptoms per- 
sisting for seveial weeks befoie enlargement of glands in the neck 

2 The delay of eight months befoie a diagnosis was made in a patient 
who was 1 apidly developing toxic and compi essive Hodgkin’s disease 



Fig 8 (Cove 7 ) Atrophy of left kidney due to compression of renal vessels by enlarged 

nodes of Hodgkin’s disease 

3 The pool response to loentgen therapy in late and severely toxic and 
necrotic Hodgkin’s disease 

4 The marked necrosis of spleen and lymph nodes, the severe toxemia, 
the inegular lemittent fevei and the marked hypotension without any evi- 
dence of Addison’s disease 

5 The compression of the thoiacic duct with the pioduction of chylous 
ascites 
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6 The compiession of the c}stic and common bile ducts with the pio- 
duction of hydrops of the gall-bladder and fatty degeneration of the liver 

7 The compiession of the left renal vessels with secondary atrophy of 
the kidney 

8 The biief duration of the illness which was shoiter by four months 
than m the pieceding case of lymphosai coma 

9 The absence of tuberculosis or an} othei etiologic factoi to account 
foi the development of the disease and its rapid dissemination and short 
duration 

Case 8 Ptimaty lymphosat coma of stomach A B , aged 55, was admitted to 
the hospital August 24, 1930, complaining of marked weakness, loss of weight, nausea, 
vomiting and a painful mass in the upper abdomen 

In August 1928, vithout anj apparent cause, he began to lose v eight and strength 
A few months later anorexia, nausea and occasionally vomiting made him consult a 
local physician The diagnosis vas doubtful and the remedies were ineffectual In 
May 1929, he applied to a large hospital m New York, where his marked weakness and 
low blood pressure led to a diagnosis of Addison’s disease and for a period of three 
months he was given adrenalin injections and other forms of medical treatment He 
failed to improve and noticed in addition the giadual development of a painful mass 
in the upper abdomen 

In February 1930, he was admitted to another large hospital in New York in a 
markedly emaciated and cachectic condition His skin was bronzed There was a 
swelling in the nasopharynx and numerous small, hard nodes in the right supra- 
clavicular region In the left upper quadrant of the abdomen and epigastrium was 
found a movable, firm, smooth, rounded mass which was non-tender and was thought 
to be either intragastnc or mtracolonic A blood count showed a secondary anemia 
The blood pressure was 80 systolic and 60 diastolic 

Roentgen studies of the gastrointestinal tract revealed evidence of either an 
intragastnc or extragastric lesion Gastrophotography suggested an intragastnc 
lesion No free hydrochloric acid was present in the stomach even after histamine 
A diagnosis of gastric neoplasm, probably on the posterior wall, was then made 
A biopsy from a soft, white, large, glistening swelling involving the posterior pil- 
lars of the fauces was reported as showing a tumor of the Schminke type In order to 
determine the local involvement of the naso-pliaryngeal tumor, a roentgen-ray exam- 
ination of the skull was made and was reported as showing findings in the sella turcica 
suggesting pituitary neoplasm There were no neurological findings suggestive of 
this The visual fields were normal 

Radiotherapy of the nasopharyngeal tumor caused a marked shrinkage and almost 
entire disappearance Similar results were obtained with the abdominal tumor which 
shrank to one-fourth its former size An operation upon the abdominal mass had 
been suggested both for diagnosis and treatment but the surgeons considered the 
patient a bad risk and so the radiotherapy was carried out 

The patient improved remarkably m strength and general well-being, and was 
discharged from the hospital The final diagnosis was (1) Schminke tumor of 
nasopharynx (2) Pituitary neoplasm (3) Gastric neoplasm Interrelationship 
of the three was not established 

He remained under observation and treatment at the radiotherapy department of 
the hospital until the summer of 1930, when he noticed two painless masses developing 
over the anterior chest From this date his health began rapidly to decline and Ins 
symptoms recurred in aggravated form On admission to Montefiore Hospital on 
August 24, 1930, he complained of weakness, loss of weight, nausea and -vomiting. 
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pain and swelling m the upper abdomen and lumps in the chest He was emaciated 
and cachectic The skin showed a brownish pigmentation He was toothless The 
pharynx was congested but no masses were present There were no enlarged glands 
in the neck Over the second and third costo-chondral articulations were several 
small, hard, immovable masses apparently springing from the periosteum In both 
axillae a few small, hard glands were present The apices of both lungs gave a dull 
percussion note The heart was rapid but otherwise negative on examination In 
the upper abdomen an indefinite mass was felt The liver and spleen were not pal- 
pable Rectal examination revealed a hard, tender mass in the region of the prostate 
A blood count showed red blood cells 4,150,000, hemoglobin 65 per cent, white blood 
cells 11,510, polynuclears 65 per cent, lymphocytes 32 per cent, undilferentiated cells 
3 per cent Urinalysis was essentially negative 

Radiographic studies Chest Apical thickening due to old tuberculosis and in- 
filtrative mass in the region of the right upper lobe, extending out from the medi- 
astinum a distance of about 1 5 inches There is an extension from the hilum into 
the left upper lobe A small pleural effusion is present at the left base 

Gastrointestinal Tract Irregularity of the cardiac end of the stomach suggestive 
of malignant neoplasm Barium enema of colon negative 

Skull Sella turcica three times noimal size Thinning of floor and of posterior 
chnoid pi ocesses Appearance is strongly suggestive of pituitary neoplasm 

Urinary Tract Uroselectan test showed dilatation of pelvis and cahces of right 
kidney Diagnosis Right hydronephrosis 

Analysis of the clinical and laboratory findings led to the following tentative 
diagnoses by different members of the attending and house staff (1) Hodgkin’s dis- 
ease (2) Hypernephroma with metastases (3) Cancer of the bowel with metas- 
tases (4) Cancer of the prostate with metastases 

On September 11, 1930, a biopsy of one of the nodes m the left axilla elicited 
the report “All normal lymphatic structure is gone The entire lymph node is re- 
placed by closely packed round cells which infiltrate the capsule of the surrounding 
fat tissue These cellular elements are uniformly small, the nuclei are fairly deeply 
staining There is very little variation in the size of the cells The nuclear ele- 
ments are rich in chromatin A vein outside of the lymph node is filled with a large 
number of lymphocytes This is extremely suspicious of lymphatic leukemia ” 
(Figure 9 ) However, a restudy of the blood showed 11,660 white blood cells, 74 
per cent polynuclears, 20 per cent lymphocytes and 6 per cent undifferentiated cells 
The third week in September his respiratory symptoms became more marked and 
on the twenty-fifth of the month he died with symptoms of a terminal broncho- 
pneumonia 

Necropsy revealed (1) Lymphosarcoma of stomach with metastases to regional, 
retroperitoneal, penaortic, posterior and anterior mediastinal lymph glands (2) 
Diffuse lymphosarcomatous invasion of entire peritoneum with hemorrhagic ascites 
(3) Invasion of left spermatic cord (4) Right hydronephrosis (5) Invasion of 
thymic fat tissue, parietal pericardium, right lung and pleura (6) Bronchopneu- 
monia right lung (7) Bilateral otitis media and mastoiditis (8) Basophilic 
adenoma of pituitary 

Comment Among the many interesting features piesented by this case, 
the following deserve special emphasis 

1 The onset with gastrointestinal symptoms, maiked asthenia and low 
blood pressure, which led to a mistaken diagnosis of Addison’s disease 

2 The presence of a lymphosarcomatous tumor in the nasopharynx 
which morphologically presented the cellular structure of a Schminke tumor 
01 lymphoepithehoma 
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Fig 9 


(.Case 8) Invasion of capsule and blood vessel in lymphosarcoma of lymph node 
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3 The failure to recognize the lymphosai comatous origin of, at least, 
some Schmmke tumors led to failure to lecognize the natuie of the under- 
lying abdominal tumor 

4 The improvement that followed roentgen-ray tlierap)^ of the pharyn- 
geal and abdominal tumors in a late case of generalized lymphosarcomatosis 

5 The pleomorphism of lymphosarcoma in some cases The biopsy 
specimen from the nasopharynx was repoited as lymphoepithehoma, while 
the one from the left axilla boie the chaiactenstics of lymphatic leukemia 
Other areas fiom the intestines and the stomach gave the typical structure 
of reticulum cell lymphosai coma and Hodgkin’s disease 

6 The extensive invasion of extra-glandulai oigans and tissues which 
dominated the clinical course of the disease 

7 The toxic and pulmonary mode of death 

Case 9 Lymphosaj coma of the itansz’cise colon well font ycats afici lescction 
B W , aged 57, was admitted to Montefiore Hospital, May 23, 1931, complaining of 
cramps in the abdomen, constipation and loss of 20 pounds of weight 

He was in good health until October 1930, when he began to suffer from con- 
stipation, belching of gas, rumblings in the abdomen, loss of appetite and weight He 
consulted a local physician who diagnosed constipation and prescribed laxatives He 
failed to improve and in March 1931, applied to a large hospital in New York, where 
after two months of observation and treatment a diagnosis of a malignant neoplasm 
was made 

On admission to Montefioie Hospital on May 23, 1931, he was well nourished 
There was no superficial lymph node enlargement The heart and lungs presented no 
abnormality on physical and radiographic examination The blood pressure was 
144 systolic and 82 diastolic The abdomen was distended and tense In the region 
of the splenic flexure an oval movable mass was felt On radiographic examination 
obstruction at the splenic flexure was present with dilatation of the transverse colon 
A blood count showed 3,200,000 red blood cells, 55 per cent hemoglobin, 8,000 white 
blood cells A diagnosis of carcinoma of the splenic flexure was made and on June 
22 1931, a resection of an ulcerated obstructwe distal transverse colon was done 
The mesenteric glands were not enlarged and the liver was free from any invasion 
The pathologic examination of the removed tumor led to a diagnosis of lymphosar- 
coma The patient made a good recovery and has remained well until the present 
date Repeated clinical and roentgen examinations during the past four years have 
failed to show any evidence of 1 j mphosarcomatous recuirence or invasion of any 
other organs and structures 

Case 10 Lymphosai coma of mediastinum zvell thiee ycats after ttiadiahon 
F R , aged 53, first came under observation at the Radiotherapy Department of 
Montefiore Hospital on May 23, 1931 

The first week in April 1931, she first noticed enlargement of the left cervical 
lymph glands She would not have paid any attention to it, but she had headaches and 
spells of dizziness due to long-standing hj'pertension and therefore consulted her 
family physician He noticed the enlarged glands and had her chest roentgen-rayed 
Examination revealed enlarged bronchial glands A biopsy of one of the cervical 
glands was diagnosed as probable lymphosarcoma 

When first examined at the Radiotherapy Department of Montefiore Hospital 
on May 23, 1932, she was well nourished and did not appear ill The teeth, tongue 
and throat were negatn e In the left supraclavicular region there was a tender mass 
measuring 6 by 6 cm , with a recent scar in the center It was firm in consistency and 
fixed to the underlying structures In the left axilla there was one enlarged lymph 
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node 3 by 3 cm in size and rubbery in consistency There was upper mediastinal 
dullness The lungs failed to show any gross abnormality The heart was enlarged 
The aortic second sound was accentuated Blood pressure 165 sjstohc and 120 
diastolic There ^vere no murmurs or acceleration The abdomen was not dis- 
tended The spleen w'as not enlarged The liver was palpable 3 cm below the costal 
margin Vaginal examination repealed a fibroid uterus corresponding in size to a 
two months’ pregnancy Rectal examination w'as negatn e 

Laboiatoiy Data Radiographic examination of the chest revealed a distinct 
enlargement of the superior mediastinum on both the right and left sides and the 
nodes at the right hilum showed marked enlargement The appearance was most 
suggestive of Hodgkin’s disease A blood count on klay 24, 1932 showed 4,750,000 
red blood cells, 80 per cent hemoglobin, 9,500 wdiite blood cells, 65 per cent polynu- 
clears, 29 per cent ljmphoc>tes, 3 per cent each of eosinophiles and monoc}4;es 
Urinalysis was essentially negative 

Couisc undo Radiation Thciapy Following a series of high voltage roentgen- 
ray treatments to the mediastinum and cerv ical region the enlarged glands completely 
disappeared and have as yet show'n no recurrence 

Comment The favorable results obtained in the last two cases of lym- 
phosarcoma — in one by operation and in the other by roentgen-ray therapy — 
stress the fact that lymphosarcoma is not always from the outset a widely 
disseminated disease It may for a time remain localized in one or a few 
organs or tissues In such cases operation or irradiation may completely 
remove the local disease A freedom from recurrence for three or four 
years must not lull us into an undue feeling of security as to permanent cure 
Recurrence may take place Hence we shall periodically carefully reexamine 
these patients and at the first signs of recurrence institute appropriate 
therapy Until such time, however, we must be grateful for the excellent 
results now lasting three and four years respectively in definitely proved cases 
of lymphosarcoma, not differing clinically from many other similar cases 
w^hich rapidly succumbed to the disease 

Summary and Conclusion 

1 Lymphosarcoma and Hodgkin’s disease most frequently manifest 
themseh'^es clinically by invasion of lymph nodes and spleen However, 
their malignant invasion is not confined to lymphoid organs and structures 
only They are protean diseases and invade every organ and tissue of the 
human body 

2 Extra-glandular involvement by lymphosarcoma and Hodgkin’s 
disease is not always an extension or a metastasis from primary invasion of 
lymph glands or spleen Primary and predominant extra-glandular lym- 
phosarcoma and Hodgkin’s disease have been reported by numerous careful 
observers 

3 There are no pathognomonic clinical signs of lymphosarcoma and 

odgkin s disease Hence, extra-glandular involvement of either disease 

las requently been ov^erlooked and mistaken for non-neoplastic conditions 
Both diseases are characterized not only by marked invasion, pro- 
1 eration, replacement and compression of organs and tissues but also by 
necrotization, ulceration, toxemia, cachexia and febrile reaction 
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5 A febrile reaction, especially of the relapsing type, has been more 
frequently observed in Hodgkin’s disease but is by no means rare in lympho- 
sarcoma 

6 Both diseases may spontaneously inn an acute, a subacute or a 
chronic course 

7 There are no pathognomonic clinical signs by means of which Hodg- 
kin’s disease can be differentiated from lymphosarcoma The only method 
of differentiation is on the basis of morphologic microscopic criteria, which 
are not always conclusive 

8 Gordon’s biological differential diagnostic test to differentiate Hodg- 
kin’s disease from lymphosarcoma necessitates the use of a biopsy and re- 
quires further study and confirmation before it can be unequivocally 
accepted 

9 The etiology of lymphosarcoma and Hodgkin’s disease still remains 
obscure Gordon's claim for a filtrable virus as the cause of Hodgkin’s 
disease still needs confirmation 

10 There is no specific method of treatment for either disease Chemo- 
therapy, vaccine and toxin treatment, surgery and irradiation are purely 
palliative methods which, in selected cases, have produced favorable results 
with fieedom from clinical evidence of disease for many months and yeais 

11 Efficient and judicious radium and roentgen-ray therapy, always 
combined with skillful medical management, are the most important physi- 
cal agents at our command today to cope with these two highly malignant 
diseases 

12 To obtain favorable results in either disease by the methods avail- 
able today, eaily diagnosis must be made before irremediable destruction or 
compression of organs occurs or before widespread metastases overwhelm 
the patient Both lymphosarcoma and Hodgkin’s disease invade, infiltiate 
and destroy organs and tissues not only by direct extension but also by 
lymphogenous and hematogenous metastases as in epithelial cancer Hence, 
early recognition is absolutely essential for successful irradiation therapy 
or any other form of local treatment Any delay of days or weeks, not 
to say months, is very hazardous 

13 In doubtful cases where a biopsy is unobtainable, the radiothera- 
peutic test may be greatly helpful not only in arriving at a diagnosis but 
also m relieving the patient 

14 The clinical course, the mode of death, the results of chemotherapy, 
vaccines, toxins, radium, roentgen-ray therapy and surgery as observed in 
lymphosarcoma and in Hodgkin’s disease run very closely parallel The 
prognosis in both diseases is similar 

15 Hodgkin’s disease vanes in no fundamental clinical characteristics 
from lymphosarcoma Whatever clinical variations it may present at times 
are merely variations that one may encounter in any disease affecting dif- 
ferent individuals under different constitutional and environmental con- 
ditions 
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THE PROPHYLACTIC AND THERAPEUTIC VALUE OF 
CONVALESCENT SERUMS IN SOME OF THE 
ACUTE INFECTIOUS DISEASES 

By William Thalhimer, M D , F A C P , New York, N Y 

Today there is a steadily increasing interest in both the prophylactic and 
the therapeutic value of various convalescent serums It is, however, ex- 
tremely difficult to secure accurate mfoimation of the value of any agent m 
preventing acute infectious diseases This is because of the many variables, 
having to do with the intimacy, degiee and time of contact with an in- 
fectious individual, the degree and stage of infectivity of the patient, the 
relative resistance of the exposed individual, etc Therefore, although the 
number of reports of well controlled prophylactic studies is increasing, the 
profession still views these efforts at prevention with some natural skepticism 

In the therapeutic use of convalescent serums m the acute exanthemata 
an analysis of the results can be more rigorous, but even here skepticism of 
physicians prevails The reason for this attitude is probably not far to seek 
The supply of convalescent serums has been meagre, except in a few places, 
and only a few large series of cases including the requisite controls have been 
published Furthermore, in the usual infections of childhood, with which 
every doctor has had all too ample experience, each physician prefers 
to evaluate each prophylactic and therapeutic agent himself Since con- 
valescent serum has not been geneially available, the profession has not been 
able to gain personal experience with its use Even those who accepted the 
favorable conclusions of others, could not obtain convalescent serums in 
sufficient amounts for use in hospitals and private practice In the regions 
where convalescent serums have been available, general practitioners and 
pediatricians are using these serums more and more, indicating m this way 
that they find them valuable 

It has been demonstrated at several convalescent serum centers that suf- 
ficient scarlet fever and measles serums can be obtained for widespiead use 
in each center provided with a center Each state could also supply its own 
needs by a comparatively simple expansion and by placing the centers m 
strategically situated cities 

The local departments of health have given their very necessary coopera- 
tion m Chicago, Milwaukee, Philadelphia, Providence, and recently in New 
York The Detroit Department of Health deserves the credit of having 
established its own Convalescent Serum Center, this being the oldest large 
center m the United States A number of European cities also have had 
similar organizations for years 

The relatively small fund needed for equipping and initiating each center 
IS easily secured, even today The donors furnishing serum receive com- 
Read at the Detroit meeting of the American College of Physicians, March 3, 1936 
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pensation Only Wassermann and Kahn negative serums are used and the 
pooled serum is always passed through a Berkefeld filter before bottling 
The rigid technic and sterility tests of the U S Public Health Service are 
followed The serums retain then potency for at least 6 to 12 months, 
when kept at 4° Centigrade 

Each center can become self-suppoiting by making a moderate charge 
for serum fuimshed for piivate patients, and at the same time provide 
municipal infectious disease hospitals with needed serum without cost 
These centers, with the cooperation of health departments, physicians and 
hospitals, can also investigate the possible value of convalescent sei urns foi 
othei infectious diseases, a field demanding immediate and intensive study 

Measles Convalescent Serum 

Although Cenci apparently was the first, in 1901 and 1906, to use con- 
valescent serum foi passive immunization, and reported favoiable lesults 
in the few instances where it was used, it was not until 1918 that Nicolle 
and Conseil published their marked success in larger series of cases It is 
important to realize that Park and Zingher in this country, independently 
used the same method in the same year, although they did not publish then 
results until 1924 Many publications have followed, too many to quote 
here, especially as a number of excellent reviews are available ^ All have 
shown the definite value of passive immunization with convalescent serum 
and some of its limitations 

In order to secure complete protection, the sei um should be given inti a- 
muscularly within five days of exposure, and in a sufficient amount, that 
IS one cubic centimeter foi every year of age From 70 to 90 per cent com- 
plete protection is then secured The reason foi this percentage difference 
undoubtedly lies in the variables already mentioned, as well as m the size and 
timing of dose Protection not infrequently occurs when serum is admin- 
istered up to the eighth or ninth day after exposure, and though such effects 
cannot be relied on such a late attempt to obtain protection is advisable with 
debilitated or very young children With injections of serum between the 
fifth and eighth days, the i esult usually is attenuation to a mild or even in- 
significant attack, sometimes difficult to recognize, which apparently produces 
as lasting an immunity as the full blown disease Modified measles is 
rarely accompanied oi followed by complications This limitation of the 
infection by delayed passive immunization may be the method of choice with 
exposed healthy children over five years of age However, everyone agrees 
that all debilitated children regardless of their age, and all children under five 
yeais, should be completely protected, if possible It is in these individuals 
that measles causes a high mortality because of complicating conditions, such 
as pneumonia, mastoiditis, etc Because of the benign nature of attenuated 
measles in an otherwise healthy child and because of the advantage of the 

* For complete review of the literature through 1930, see Vol VII, of the Annals of 
the Pickett-Thonison Research Laboratory 
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peimanent immunity conferred, an English observer has made a humorous 
suggestion with serious intent He proposes giving “ Measles teas,” that is, 
inviting healthy children to have “ tea ” with a child during the infectious 
stage and later giving attenuating doses of convalescent serum between the 
fifth and eighth days or, better still, one-half the standard dose before the 
fifth day of exposure 

It goes without saying that in institutions such as hospitals, schools 
orphan homes, etc , complete protection and not attenuation should be at- 
tempted Usually a few attenuated or even complete attacks will occui even 
under these conditions, reexposing the others or newcomers Since passive 
immunity persists foi only about two weeks, individuals who cannot be 
removed from the infectious environment should be reinjected every two 
weeks during the period of exposure and every newcomer should recene 
serum This procedure is innocuous, sensitivity not being caused by even 
repeated injections of homologous human serum, and, in our experience 
reactions did not result from the use of properly prepared serum In this 
way a hospital ward, for example, can be kept open continuously, and new 
patients admitted with almost negligible risk Pooled adult normal serum 
will accomplish practically the same results as those just described, but it 
must be given in four times the amount Pooled serum is more efficacious 
than serum or whole blood from one individual, such as a parent, because 
the pooling of many serums (usually 30) insures securing the immune 
principle which may be missing in a single serum 

Convalescent measles serum is potent when obtained as early as the 
tenth day after the beginning of the illness, provided the patient has been 
fever free for at least seven days It is similarly potent when obtained 
as long as four months after recovery, and perhaps longer The determina- 
tion of how long a recovered individual will yield efficacious serum needs 
accurate determination The longer the period, the larger can be the supply 
of serum, for each recovered adult or large adolescent can supply, with no 
risk, 250 c c of blood (yielding about 110 c.c of serum) every two or three 
weeks for a period of six or eight months In fact, their red blood cor- 
puscles and hemoglobin usually increase, and polycythemia should be guarded 
against by blood counts before each bleeding 

It IS generally stated that convalescent serum is of no avail after the 
actual development of measles However, there is sufficient evidence to 
indicate that some curative benefit can be secured and that this therapeutic 
use should be reinvestigated It may be that larger therapeutic doses should 
be given than have been used, and peihaps the limited supply, in the past, has 
prevented the administration of large enough amounts of convalescent serum 

Scarlet Fever Convalescent Serum 

The treatment of scarlet fever with convalescent serum was first prac- 
ticed by Weisbecker m 1897 He used relatively small amounts of serum. 
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from 10 to 20 cc, but seemed quite good lesults A number of workers 
followed his example, but it was not until the advent of the Wassermann 
reaction gave security against accidental tiansmission of syphilis, that this 
study was puisued energetically Larger amounts of serum were used 
( from 50 to 60 c c ) with even more favorable results The first trial in 
this country was by Zingher, m 1914, woiking with Park Next followed 
woik by Synnott (1917), anothei report by Zingher (1917) and one by 
Weaver (1918) Many repoits since, m many countiies, have shown the 
marked therapeutic value of pooled convalescent scarlet fever serum when 
this IS given in large enough amounts and especially when administeied 
intravenously early m the disease ' The beneficial lesults have been so 
definite that in aiticle after article recommendations aie made for the or- 
ganization of agencies for collecting and distiibuting convalescent serum 
Blood, yielding potent serum, can be drawn on the twentieth day after the 
onset of illness, provided the patient is convalescing and has been fever free 
for at least seven days , and further bleedings may be made at two or three 
week intervals for a period of four months and probably foi as long as six 
months About five yeais ago, with the cooperation of the Chicago De- 
partment of Health and of a number of colleagues, it was possible for me to 
organize the Samuel Deutsch Convalescent Serum Center at Michael Reese 
Hospital, and similarly a year ago the Milwaukee Convalescent Serum 
Center at Columbia Hospital Some of the observations in Chicago have 
been published with Ployne and Levinson 

Eight bundled and seventy-two chikhen, giving no history of previous 
scarlet fever, and unavoidably exposed in their homes to this disease, weic 
passively immunized with from 10 to 20 c c of pooled convalescent serum, 
and only 2 8 per cent de^ eloped scarlet fever In similarly exposed home 
contacts. Park states that in his experience about 10 per cent contiact scarlet 
fever, and Gordon’s findings in Detroit were IS per cent Therefoie, 
one can conclude that only one out of the expected foui or six developed the 
disease Stated in another way, convalescent seium piotected fiom 75 to 
83 per cent of those who without passive immunization would have coii- 
ti acted seal let fever Besides this, those who came down with this illness 
usually had it in a mild and modified loim In 83 Dick-positive hospital 
contacts, similaily immunized, only 5 pei cent had scarlet fever Because 
of the less direct nature of hospital exposure, this result is moi e difficult to 
evaluate 

The results of therapy have been published for 947 severely ill hos- 
pitalized patients and 983 home treated patients of varying degrees of 
severity, 1930 patients m all The hospitalized patients were treated m 
the Chicago Municipal Contagious Disease Hospital under the direction of 
Dr Hoyne Only severely sick patients leceived serum, usually on ad- 
mission, and 6,282 mildly or moderately ill patients, admitted to the hos- 

*For complete review of the literature through 1930, see Annals of the Pickett- 
Thomson Research Laboratory, Vol VI 
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pital during the same period, treated symptomatically and not receiving 
serum, served as controls 

Some of the findings can be biiefly restated Patients without septic 
complications showed an average fall of tempeiature of two and a half de- 
grees in the first 24 hours and a total of three degrees in the first 48 hours 
when they received the convalescent serum within the first three days of 
their illness Not mfiequently there was a dramatic reduction of four to 
five degrees When the serum was given from the fourth to sixth days of 
the disease the temperature drop was from one-half to one degree less 
With the decline of temperature theie was a corresponding and marked 
diminution of toxicity, fading or disappearance of the rash, relief from 
angina, nausea and vomiting, return of appetite, and shortening of the 
period of illness Most patients with complications on admission or mildly 
ill but later developing complications were also benefited by serum but to 
a less degree 

The evidence definitely shows also that severely ill, serum treated in- 
dividuals developed a smaller number of less severe complications than the 
mildly or moderately ill m the control group not receiving serum 

The dosage, depending on the size of the individual and the severity of 
the illness, varied from 40 to 100 c c It was administered intravenously 
and occasionally had to be repeated In the entire series no reactions oc- 
curred other than a few instances of mild urticaria Intravenous admin- 
istration IS preferred to intramuscular injection because of rapidity of 
action and absence of reactions 

It may be of interest to note that excellent results have been observed 
by ourselves and others in the treatment with convalescent scarlet fever 
serum of various types of severe infection with hemolytic streptococci 
Some of these results have been analyzed m a publication with Levinson 
Ihis would appear to be a profitable field of therapy and of further investi- 
gation Immuno-transfusion, using adults recently recovered from scarlet 
fever as donors, has yielded some excellent results m very toxic patients 
with scarlet fever and also with various kinds of hemolytic streptococcus 
infections This is a therapeutic agent which should have a wider use 

Other Types of Convalescent Serum 

More extensn^e investigation is much needed m the varied and im- 
portant group of infectious diseases, especially as many small studies have 
yielded hopeful findings Some of the convalescent serums referred to are 
for pertussis, pneumonia, typhoid fev’^er, for vaccinia encephalitis, for com- 
plication of mumps, etc Time will not permit presenting any tentative 
deductions from the literature or from personal experience 

Summary 

It seems clear that some coiwalescent serums, especially those for 
measles and for scarlet f e\ er, hav ing been demonstrated to have a consider- 
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able degree of usefulness, should be made generally available by the de- 
velopment of centers organized for their collection and distribution 

These oi gamzations also should be centers of investigation and research, 
under rigorously conti oiled plans, and should extend our knowledge not 
only of the value of convalescent serums foi all infectious diseases but also 
of many fundamental immunological problems 
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THE VALUE OF CERTAIN DIAGNOSTIC PROCEDURES 
IN BRONCHOPNEUMONIA: A CLINICAL STUDY ' 

By John V Fopeano, AB, MD, Aim Aihoi, Michigan 


In a day when clinicians depend much upon the clinical laboratory for 
guidance in diagnosis and prognosis, there is a need for data shmving the 
limitations of the objective methods of the laboratory Even the reliable 
clinical thermometer may sometimes lead one astray 

In a study of the cases of pneumonia which have occurred during the 
past two years among students at the University of Michigan, three things 
have stood out clearly 

1 Absence of leukocytosis in uncomplicated bronchopneumonia indi- 
cates neither a good nor a bad prognosis 

2 It IS possible and not uncommon to have bronchopneumonia without 
any detected fever 

3 The clinical diagnosis of bronchopneumonia and even of lobar pneu- 
monia can sometimes be made two days before roentgen-ray confirmation 
IS possible 

The records of 62 cases of pneumonia occurring during the past two 
years contained roentgen-ray studies, clinical records, and laboratory work, 
sufficient for use in this study 

All of the cases except one occuried m students at the University of 
Michigan, and m young adults who for the most part were without any 
important complicating physical defects The one non-student was a staff 
member aged twenty-eight All cases were hospitalized m the Infirmary 
of the Health Service None of the cases received vaccine or serum treat- 
ment The treatment was symptomatic, consisting of strict bed rest, 
special nursing care in the more seiere cases, sedatives, high vitamin soft 
diets, and nearly always acetylsalicylic acid during the period of acute ill- 
ness There were no deaths The cases occurred during the period of 
September 1933 to June 1935 The roentgen-ray films were read by the 
Department of Roentgenology of the University of Michigan Hospital 
In each instance the case was followed with roentgen-ray until clearing was 
complete No other diagnosis than pneumonia appeared reasonable 


No Significant Relationship between Leukocyte Count and the 

Severity of the Disease 


In describing bronchopneumonia textbooks on medicine nearly always 
point out the presence of leukocytosis The absence of leukocytosis is inter- 
preted as being either a bad prognostic sign, indicating the lack of resistance, 


* Receded for publication December 14, 1935 
unnersitj of Michigan Health Ser\ice 
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or as the concomitant of a very mild infection Even cases of influenza, 
normally having a leukopenia, are said to develop a leukocytosis when pneu- 
monia appears as a complication if the resistance is good 

Early in our experience we were worried by the fact that cases of pneu- 
monia so often failed to show a good leukocytic response Latei the fre- 
quency of low counts associated with a mild course of the disease led to a 
disiegard of the white blood cell count and the number of polymorphonucleai 
neutrophilic leukocytes as indicators of the prognosis m pneumonia These 
are still found useful as very early indicatois of the development of complica- 
tions 

In order to piesent this study of pneumonia in a graphic and mathe- 
matical manner, the severity of the disease has been expressed in terms of 
mortality, duration of fever, duration of hospitalization, and incidence of 
complications All the cases were mild in the sense that there was no 
mortality 

The white blood cell count on the day of the highest fever has been used, 
since that is the time when the patient is usually considered sickest and it is 
then that the doctor is looking for a sign which will help to indicate the 
prognosis 

Chart 1 shows the height of the total white blood cell count on the day 
when the fever was at its highest point, plotted to show the duration of the 
fever m days Chart 2 shows the total white blood cell count on the day 
of highest fever and the length of hospitalization 

A little study of the scatter maps, or statistical handling of the data 
they represent, reveals that about half of our cases have counts under 10,000 
at the height of their fever, and that on the average the cases with higher 
leukocyte counts have no shorter or longer duration of fever or of hos- 
pitalization than those cases having no leukocytosis There does, however 
seem to be an increase in the incidence of complications in those who have 
low counts at the height of their fever Seven complications occurred 
among 32 cases having counts of 10,000 or below, whereas complications 
occurred only twice in the 30 cases having counts of more than 10,000 at 
the height of their fever The number of cases having complications is 
too small to permit any conclusions, because such a distribution of the white 
blood cell counts in a small senes could quite often occur by chance All 
of the cases developing complications showed a moderate to marked leuko- 
cytosis coincident with the development of the complication 

Handling these data in a way to show the standard error of the differ- 
ence between the two variants reveals no significant correlation 

Another study (charts 3 and 4) was made, using the number of poly- 
morphonuclear leukocytes instead of the total white blood count This 
likewise showed no significant relationship between the height of the count 
on the day of highest fever and the duration of the fever or the length of 
hospitalization 
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The Height or the White Blood Count and the Etiologic Agent 

OF Pneumonia 

In only 25 of the cases was successful isolation of an organism from 
the sputum accomplished The organisms found were Pneumococci Types 
I, II, and IV, Pneumococcus type undetermined, Miaococciis catar)hohs, 



Chart 2 Pneumonia in University Students Relationship between total leukocyte 
count at the time of the highest fever and the duration of hospitalization in days Dots 
represent cases and those surrounded by a circle indicate cases in which complications 
developed All of these cases having complications developed moderate leukocytosis with 
the onset of complications 


Streptococcus vindans, non-hemolytic streptococcus. Staphylococcus aweus, 
and gram-positive cocci unidentified There was no significant relation- 
ship between the type of organism and the blood counts However, the 
number of cases is much too small to permit any definite conclusions regard- 
ing a correlation between white blood count and type of organism recovered 
m the sputum 
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Chart 3 Pneumonia m Unnersity Students Relationship between 
nuclear neutrophilic leukocjte count on the day of highest fever and the duration 
mda>s Dots represent cases 
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The Height of the White Blood Count and the Kind of 

Pneumonia 

Only five of the 62 cases were diagnosed as lobar pneumonia In these 
five cases the polymorphonuclear count at the height of the fever varied 
from 4,000 to 14,000, and here again there was no relationship between the 
height of the white blood cell count and the duration of the fever or hos- 
pitalization 



CUiKKTm OF HOSPITAL! Zt^TIQN IN DAYS 

Chart 4 Pneumonia m University Students Relationship between the polymorpho- 
nuclear neutrophilic leukocyte count at the time of highest fever and the duration of hos- 
pitalization in days Dots represent cases 


Pneumonia without Fever 

Six patients had no fever during the period of hospitalization These 
afebrile patients were examined by roentgen-ray because they had physical 
signs (rales) or symptoms such as cough, general malaise, or pain in the 
chest The diagnosis was made by means of roentgen-ray and the sub- 
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sequent behavior of the shadow allowed no other interpretation of the films 
The shortest period of hospitalization was six days and the longest fourteen 
The period of hospitalization was determined by the length of time neces- 
sary foi complete disappearance of i oentgenogi aphic shadow None of 
these cases had an> complications Three of the cases had white blood cell 
counts which remained below 8,000 and three had blood counts between 
10,000 and 12,000 The causative agent m four cases was not determined 
due to lack of sputum and the mildness of clinical symptoms In one case 
a pneumococcus (type unknown) was obtained and in another a mixture 
of Miaococcus catau halts, Staphylococcus alhtis, and non-hemolytic strep- 
tococcus All were reported as bronchopneumonia involving a single lobe 

Clinical Pneumonia with Delayed Appearance of Roentgen-Ray 

Findings 

In this series theie have appeared eight cases m which a clinical diag- 
nosis of pneumonia was made but which had negatne roentgenograms until 
after the third day Two of these cases had lobar pneumonia and six 
broncho- or lobular pneumonia All of them were confirmed when roent- 
gen-ray films were made on the third to the ninth days In the same 
heath it must he emphasised that m many instances pneumonia was not 
diagnosed until the Department of Roentgenology made its report 

Conclusions 

Conclusions derived from this study of 62 cases of pneumonia in 
University students are as follows 

1 White blood cell counts between 6,000 and 35,000 and total poly- 
morphonuclear neutrophile counts between 4,000 and 30,000 when the tem- 
perature is highest, are not indices of the prognosis as to duration of fever 
or hospitalization, or as to complications 

2 The height of the leukocyte response does not appear to be deter- 
mined by the kind of organism recovered from the sputum or by the lobe 
involved The number of cases of multilobar involvement and lobar pneu- 
monia encountered is too small to permit conclusions, but it is not uncommon 
to have low counts even in lobar pneumonia 

3 It IS possible and fairly common to have bronchopneumonia without 
any detected fever 

4 The clinical diagnosis of bronchopneumonia and even of lobar 
pneumonia can be made sometimes two days before roentgen-raj'^ con- 
firmation is possible 

5 It IS a very common experience to have roentgen-ray evidence of 
ronchopneumoma without clinical signs of the disease 



WHAT THE PHYSICIAN SHOULD KNOW ABOUT 
DENTAL PROBLEMS ' 

By Wm J Kerr, M D , F A C P , San Piannsco, Cahfoima 


It is indeed an auspicious occasion which bungs togethei the dentist 
and the physician They have too long traveled independent courses to 
the detiiment of each The schism which led to the development of modern 
dentistry is so recent that most of us can recall the family doctor who prac- 
ticed dentistry as a “ side line ” His efforts were directed chiefly toward 
the relief of pain m an aching tooth When he failed in this, the ever 
leady forceps in his medical kit came into action The village blacksmith 
was also handy with his tongs or with the punch and a well directed blow of 
the hammer I must confess to personal transgressions upon the province 
of the dentist when, a few years ago as a ship’s doctoi, I was obliged to 
lemove two remarkably loose teeth from the mouth of a wayfarei This 
was done to pi event him from aspirating them during sleep My activity 
in the dental field, however, has been confined chiefly to the timely plucking 
of deciduous teeth from our four children with due foresight to coopeiate 
with the fairies and place a quarter of a dollar under the pillow at night as a 
reward for the saciificed tooth We have done oui share to support the 
manufacturers of tooth-brushes and dentifrices and to inculcate from birth 
good habits for the proper care of the teeth We have also tried to provide 
the elements of diet which aided m the development of the teeth and jaws 
and their preservation These efforts have not met with favor by the 
youngsters but have been taken on faith The periodic visits to the dentist 
have revealed our shortcomings and after frequent repairs the outgoings 
from the purse have been considerable However, we have preserved full 
dentures with satisfactory function For ourselves and our parents we have 
striven to preserve what was left of our permanent teeth after a pooi start 
in childhood, and have replaced the missing members which have been sacri- 
ficed upon the altars of negligence and time We have, no doubt, leaned 
heavily on our dentist for restoration of function but, certainly, we must 
confess to some solicitude for looks and the enjoyment of a savory bolus, 
well chewed We must also confess to frequent surprises when our dentist 
reminded us that it was past time for a visit to his office to look over the 
“ tombstones ” This sounded like business for the dentist and one wondered 
at his trustful nature when we had just finished paying for the last visits 
Having detailed a few personal expeiiences and confessions, it may be 
proper to ask what the average physician knows about dental problems In 
the first place he knows about what the average citizen knows, oi a little 


Read before the Pacific Coast Dental Conference, July 1935 Received for publica- 
tion April 25, 1936 
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more If he hasn’t been out of medical school too long, he knows something 
about the development of the teeth fiom his course in embryology His 
knowledge of the anatomy oi structure of the teeth is sketchy and his ac- 
quaintance with the diseases of the teeth is gained thiough a reversed pei- 
spective in the examination of the mouth in his patients He is obliged to 
learn the dates for the eruption of the deciduous teeth for anxious young 
mothers, subject always to correction by experienced grandmothers He 
has a passing knowledge of gross changes shown by roentgen-ray films — 
often poorly taken 

The average physician pays scant attention to the teeth and other parts 
of the organ of mastication unless they are seriously and obviously diseased 
He knows that in certain instances the teeth and adjacent structures may act 
as foci of infection, m fact, he has been too enthusiastic on this point during 
the last geneiation The result has been the wholesale sacrifice of doubt- 
fully offending and often of sound teeth The physician has been too ready 
to advise extraction of teeth without a thought to the limits of the dentist in 
restoration This practice, urged by well meaning physicians who saw only 
one side of the shield, has happily been limited in recent years under the 
influence of dentists of bettei training who look upon the tooth as a living 
organ Physicians, also, have learned more about the value of methods of 
body-building which favor the control of local processes At a higher level 
of general well-being the small foci of disturbance are controlled and are no 
longer a menace to health 

Current medical literature is filled with discussions on metabolic dis- 
turbances, disorders of the endocrmes, and the action of the vitamins, which 
may affect the integrity of the teeth and contiguous structures The 
physician and likewise the dentist are intrigued by the prospects Unfor- 
tunately, fancy too often overruns the facts The sms which are committed 
in these fields of therapeutics are numerous and, until we have more ac- 
curate scientific information, the chief beneficiaries are the pharmaceutical 
houses, which put up their products in such delectable forms and at fancy 
prices 

The public is conscious of the great achievements in science They 
eagerly and innocently accept the pseudoscientific statements blazoned forth 
m advertisements of nostrums and “ curealls ” Both medical and dental 
practitioners have lent their names, unfortunately, sometimes inadvertently 
ut usually for gam, to this class of propaganda They would have us 
e leve that oral antiseptics really have some value and that some particular 
colo^ superior to all others when it is the peculiar odor, flavor or 

or w rich we enjoy They play upon our fastidious natures since we wish 
thi ^ acceptable It is high time that we take the leadership in 

ab^ ®^tter The public should look to the dentist and physician to keep 
reas o scientific knowledge and to give advice in all matters pertaining 
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An increasing numbei of physicians are interested in dental problems 
The geneial pi actitioners aie specialists of sorts in every branch of medicine 
They and those who limit their practice to certain fields, the specialists, are 
busily checking their clinical experience against the discoveries in the ex- 
perimental laboiatory The more forward dentists are, likewise, interested 
in the pioblems and in many directions have actually assumed leadeiship 
Their mteiest arises naturally from a desire to seek the causes for the dis- 
eases and conditions which they are called upon to treat They do not wish 
to become general practitioners of medicine but they rightfully insist upon 
recognition as specialists m medicine The technical procedures employed 
in dentistry require special knowledge and training but the future field of 
the dentist does not end there 

We may now ask what the physician should know about dental pioblems 
Naturally, he is not concerned with technical proceduies unless they diiectly 
affect the general health of the patient Certain dangers may be encountered 
if m the execution of dental care poisonous substances aie used, unsafe oi 
ill advised anesthetics may be employed in a given case, or infection may be 
introduced 

The physician should know that the teeth and supporting and sustaining 
structures are living parts of the body and deserve due respect They are 
capable of growth and repair, and die when not properly nourished They 
may be injured or destroyed by accident, disuse, disease or faulty caie 

The teeth are most important parts of the organ of mastication They 
operate m a systematic manner to prepai e the food on its route to the diges- 
tive tract where more intricate functions are performed When one compre- 
hends the manner in which the jaws, muscles, cheeks, lips, tongue, salivary 
glands, and the teeth cooperate to handle the bolus of food, he can under- 
stand the enthusiasm which led to Fletcherism of by-gone days One can 
live on foods which do not require mastication, but so can people live without 
stomachs and with a large part of the bowel lemoved, but none would agree 
that these individuals are properly nourished 

The modem tendency to use prepared and predigested foods is, no doubt, 
giving rise to faulty development of the face, jaws and teeth through lack 
of use The “ rugged individualism ” in which most Americans take pride 
will not apply to their powers of mastication The pap which is served from 
the cradle to the grave will make of us a lace of facial weaklings 

There can be no doubt that heredity influences the organs of mastication 
The shapes of jaws, the configuration of the teeth, their number and posi- 
tions are modified through such factors The quality of teeth likewise 
appears to be inherited, but it is possible that habits of eating and quality and 
quantity of food m a family group are the factors which operate and are mis- 
taken for the influence of heredity in such cases At present we can do 
nothing to control hereditary factors except in those diseases like hemophilia 
where known bleeders can be prevented from begetting offspring There is 
a lare inheritable disease known as dysostosis-cleido-cranialis, which is due 
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to a disturbance in the foiination of bone in the sixth week of intrauterine 
life and just before the teeth begin to form In such cases the skull is im- 
properly formed, the development of the teeth and jaws is retarded and 
never becomes normal, the clavicle is frequently present in only the central 
portion and other membranous bones are imperfectly formed At present 
there is no known way to prevent this disease, which may occur in several 
generations, except by conti aceptive measures 

There are a number of congenital diseases which are knowui to influence 
the teeth and buccal tissues Chief among these is syphilis which distorts 
the palate, gives rise to imperfect formation of teeth and to scan mg of the 
lips This misfoitune is preventable and the means are m the hands of the 
physician who cares for the parents Among the metabolic diseases aie 
rickets and cretinism where preventive measures during pregnancy may cor- 
rect the defects in the growing fetus, in the first instance by the administra- 
tion of adequate calcium, phosphorus and vitamin D, and in the other by the 
use of iodine or thyroid extiact by the expectant mother 

At the time of birth the w'ell trained obstetiician should know that 


injuries to the jaw and facial nerve may result from faulty application of 
forceps, which may lead to abnormal mastication later m life 

The physician should know'- that the teeth are formed early in the hfe- 
history of the individual and that prenatal and early post-natal influences 
are most important for proper growth It appears to be well accepted that 
breast fed babies have better teeth than those fed on a bottle Infants 


should have something to masticate as soon as they have the tools to do so 
and probably require something firmer than milk to aid m the proper 
development of the jaws and the eruption of teeth If a greater variety of 
food-stuffs were otfered to infants during the young robin age, perhaps when 
they are older, children wouldn’t be so particular about things we think are 
good for them — even spinach Most liquid diets or pappy diets served to 
infants and young children are relatively inadequate in certain particulars 

Human milk fiom healthy mothers is the most perfect food foi the new-born 
child 


Physicians and mothers should know that if an infant sleeps constantly 
on the face or on its hand, the bony structures of the face may be deformed, 
resulting in defective support for the teeth Thumb sucking may likewise 
deform the palate and other structures 

As the child becomes older, there are increasing demands for substances 
w nch promote grow'th until the gieat epoch of puberty, when such processes 
height In the osseous structures, including the teeth, there is 
Hee or minerals and chief among these are calcium and phosphorus 
lere must be adequate supplies of other extrinsic factors such as growth- 
promoting vitamins The internal organs w'hich provide for the digestion, 
a sorption, elaboration and storage of these substances must be functioning 
proper y The ductless glands, especially the pituitary, thyroid and para- 
1} roi s, and perhaps the gonads, must be relatively normal if growhli, witli 
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Its checks and balances, is to be favorable The lavages of constitutional 
disease and the exanthemata may distort the normal progression of events 
and fiequently do so, leaving mementos in the more permanent structures 
such as the bones and teeth 

It IS at this stage of gieatest giowth when dental caries is encountered 
The modern trend is to attribute such disorders to nutritional disturbances in 
a broad sense and perhaps to a decreasing extent to local and environmental 
conditions in the mouth It may well be that both factors are operative 
Far be it from me to take sides in a highly controversial field The relative 
immunity of certain groups to dental caries would suggest that nutritional 
factors are important The universal loss of most of the teeth early in life 
m certain sections of the British Isles led a young American soldier to a 
pointed lemark during the World Wai In speaking to a fellow soldier 
after a day of leave he remarked, “ I have just kissed the prettiest girl in 
Scotland and she had a full set of teeth — one above and one below ” It 
would appear reasonable to assure ourselves that growing children aie sup- 
plied with all the known factois for adequate growth and development and 
at the same time to care foi the teeth and their environment to the best of 
our ability 

We are just now emerging, we hope, from a peiiod of great nutritional 
deprivation for many millions of our population We have seen a few 
examples of nutritional diseases m an exaggerated form among them but 
how many are expei lencing subchmcal types of deficiency disease there is no 
sure way of knowing It is likely that dental defects for many decades to 
come can be attiibuted to these years of undei nutrition It will be difficult 
to tiace, howevei, in view of the long time requiied foi the younger suf- 
ferers to reach maturity Fortunately, those charged with the administra- 
tion of relief have given some thought to balanced rations but where cash- 
lelief has been given, most of the money has been used for the pui chase of 
the cheapest food-stuffs, which are carbohydrates The deductions for al- 
cohol, tobacco, confections and cosmetics also limit the total funds available 
for purchase of essential food-stuffs 

A group that may benefit from the depression are those individuals who 
tend toward adiposity Here the general health may be improved by re- 
stricting the diet, provided their ration is properly balanced 

There are certain constitutional disorders which give rise to local dis- 
turbances in the mouth and teeth We are well aware of the spongy gums 
of the patient with scuivy (due to lack of vitamin C) and the historical 
accounts of sufferers from this disease in the olden days of discovery are 
familiar to all Happily we see few outspoken cases today where teeth 
loosen and fall out, but mild scurvy may exist among our undernourished 
population The dentist may be the first to encounter this condition 

The relationship between rickets and deficiency of vitamin D is well 
known We recognize the importance of adequate intake of calcium and 
phosphorus, ultiaviolet light, and normally functioning parathyroid glands 
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in the growth and deposition of bone Recently we have learned that bile 
salts must be excreted with the bile to permit vitamin D to pass into the 
system The pregnant woman has unusual demands for materials to build 
the skeleton and teeth of the fetus, and m experimental studies the pregnant 
animal actually shows a negative balance for calcium unless it is supplied in 
abundance and other factors are harmonious The penalty for pregnancy is 
destruction of teeth m the mothei If supplies foi the gi owing fetus are 
inadequate, the infant suffeis, also, tliioughout the osseous structuie and 
this lack often appeals in defective development of jaws and teeth Rickets 
and scurvy are but two of the deficiency diseases which give rise to dental 
problems Deficiencies in vitamin A, which appeal to be important in pre- 
serving epithelial structures, may give use to dental defects but our present 
information is inadequate on this point 

Diseases of the ductless glands no doubt aie impoitant in causing 
defects in the jaws and teeth but our present knowledge about them is rathei 
chaotic Over-production of the growth-hormone after puberty ceitamly 
distorts the jaws and leads to malocclusions and separation of the teeth with 
other disturbances m giowth of the local tissues Hypofunction of the 
pituitary (Simmond’s disease) may lesult in underde\ elopment of the organs 
of mastication or a regression of local tissues m general Hypo-thyroidism 
is a potent factor for underdevelopment in utei o and m childhood but less 
significant m adult life when secondary changes may be caused by undei- 
function of the thyroid The parathyroid glands may, rarely, become hyper- 
plastic 01 may be tlie site of adenomas which cause hyperfunction This 
disturbance leads to cyst formation and general fibrosis m the bones, and 
in this process the jaws may share We have seen a numbei of such cases 
in the past few years 

All constitutional diseases which lowei the geneial vitality may affect 
the jaws, gums and teeth and interfere with their propei nouiishment 
-Local lesions may also occur Tuberculosis and syphilis are examples of 
tiis type, the latter especially exhibiting destructive processes in the palatal 
and facial bones 

The heavy metals, entering the body by accident or intent as therapeutic 
agents, are frequent causes of destructive lesions m the supporting stiuctuies 
or the teeth Mercury is notorious for its action in causing salivation and 
t ie loosening of teeth Lead, bismuth and copper likewise cause local 
Granges and aie deposited in the margins of the gums in untidy mouths 
a lum and other radioactive substances aie dangerous to the bones of the 
javs and other local tissues, as we have learned from the experiences of 
M or vers in factories where dials aie maiked with illuminated paints In 
^ci woik the brushes are kept pointed by frequent contact with the lips 
^ rsenic, when applied locally, may cause necrosis of local structures and lead 
o c ironic ulcerations Iron is frequently used in the treatment of anemia 
an It is ivell known that local discolorations of the teeth may result This 
s apparentl} not due to contact with the teeth in taking the drug but enters 
of the circulation 
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Ihe elements phosphoius and fluorine have inteieslmg effects on bones 
Foitunately, phosphorus has ceased to be a frequent cause of neciosis of the 
jaw since its use in certain compounds has been prohibited in the manufac- 
ture of matches Fluorine, the salts of which are among the most soluble 
substances known, is a noimal ingredient of teeth When ingested in excess, 
however, marked overgrowth of periosteum and deposition of collars of 
bone occui outside of the normal bone Such overgrowths may be seen in 
the jaws and peculiar mottling of enamel may be noted These defects 
occur in districts where the content of fluoi me in the drinking water is high 
Watei containing more than 1 milligram pei cent is considered unsafe for 
drinking purposes The malady affects the enamel during the preemptive 
period At piesent there is no known way to remove excessive amounts of 
fluorine from the water and some other source of potable water must be 
found We should be extremely cautious in choosing a water-supply fiom 
certain regions of the Rocky Mountains 

Mention has alieady been made of hereditary bleeders, oi hemophiliacs 
It IS common knowledge that the loyal families of Spam and Russia weie 
afflicted with this disease The physician should know the dangers of fatal 
hemoi rhage resulting from the extraction of teeth m such cases and should 
cooperate with the dentist if necessary technical work is to be done 

A disease of the blood and blood-forming organs, known as leukemia, 
frequently manifests itself first m the gums with hemorrhage The dentist 
may be called upon to treat the local condition The physician attending 
such patients should warn the dentist m advance of the dangers of radical 
treatment of the gums and teeth until this fatal disease is under temporary 
control 

Cancer and sarcoma may arise in the bps, gums, teeth, jaws or other 
structuies m the mouth and interfere with the function of mastication The 
physician, m such cases, usually looks upon the dental pi oblem as a secondary 
one m view of the rapidly fatal course of the disease However, m some 
pi oti acted cases and especially if destiuctive operations aie necessaiy, the 
active cooperation of the dentist is impeiative 

In fractures of the jaw the problems of early appi oximation of fiag- 
ments, the realignment of teeth, and pievention of infection are of inajoi 
importance Here is the opportunity foi real intelligent teamwork between 
the physician and dentist Often in complicated cases extractions are neces- 
sary and reconsti uctions are useful 

We now come to a brief discussion of focal infection There can be 
no doubt that focal infection in the mouth and elsewhere may give rise 
to serious constitutional disease hrom the wiitings of Hippocrates, 
Dryden,’^ Benjamin Rush and Billings and his followers, we have become 


* Dryden, “ The throttling quinsy ’tis my star appoints, r> j „ 

And rheumatisms descend to wrack my joints —-Suggestion frorn Dryden 
before the year 1700, showing connection between focal infection (quinzy) and rheumatism 
Mentioned by Dr M H Dawson 
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aware of their frequent association That the practice of wholesale removal 
of teeth for suspected foci has been overdone needs no emphasis before this 
group I have already mentioned tlie observations indicating that local lade 
of vitality may result from constitutional disease There can be no argu- 
ment with those who wish to remove a proved focus of infection for its 
own sake but in practice we have too often mistaken the cart for the horse 
In any group of debilitated people we will find many who show se^ eral foci 
of infection and these local lesions aie not limited to the teeth and sur- 
rounding structures If ve can build up these patients generally, the local 
processes will usually become insignificant 

The problem of pjorrhea aheolaris or, to use the more non-committal 
teim, paradentosis, is still unsolved How much of a role infection plays 
as a primary factor is undetermined There is no doubt that infection may 
localize in the tooth and around the tooth, may extend to the soft tissues, 
and may penetrate the bones themselves The physician who may see the 
patient first should be aware of the dangers of untreated infection and secure 
the advice and cooperation of the dentist at the earliest possible moment It 
has been my experience, on a number of occasions, to hear of some patient 
with osteomyelitis of the jaw who sustained a fracture during the extraction 
of a tooth The explanation is that the patient usually goes to the dentist 
for “ tooth-ache ” and if proper roentgen-ray films are not made, the in- 
volvement of the mandible is not revealed It is the dut> of the physician to 
know that m such cases the mandible is riddled with osteomyelitis from the 
time first seen, and that such results come from neglect of infected teeth or 
alveolar processes The dentist is rarely to blame for such fractures The 
destruction and deformity resulting from osteomyelitis of the jaw are fre- 
quently extreme and a satisfactory outcome is a credit to medico-dental co- 
operation 


Actinomy^cosis of the jaw is an infectious disease rarety seen in man 
The problem is a difficult one and the results may be unsatisfactory 

Vincent's infection interests both phy^sician and dentist Too often 
tie pltysician fails to recognize or treat properly’- the local infection in the 
mouth The well trained dentist should be asked to cooperate General 
measures may' also be necessary and require the assistance of the phy'sician 
Chionic atrophic or deforming arthritis and dental infection are fre- 
quently linked in our treatises After many' y’-ears of enthusiasm and 
lequent disappointment, the best medical viewpoint has shifted toward 
conservatism If bacteria are agents in the cause of the arthritis, no one 
organism has been shown to be specific We are nov seeking more general 
or en ogenous causes for this disease Recently a deficiency’’ of vitamin C 
las een suggested and tins may' well be a factor m causing the changes in 
le joints and m the peridental tissues resembling mild scur^'y Further 
s u y ly be needed to soh e these problems 

n t le foregoing remarks I ha\ e tried to show a few of the diseases en- 
countered by the phy'sician uhich introduce dental problems With these, at 
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least, the physician should be familiar Fiom the numerous studies being 
undertaken m clinics and laboratories will come light upon the solution of 
the many problems which vex us It is to be regretted that workers in the 
medical sciences have neglected a most important part of the body For- 
tunately, those few whose training has been along dental lines are making 
notable contributions in this held When physicians recognize the impor- 
tance of the organ of mastication for the welfare of the body as a whole, 
there will be further contributions from the medical profession 

This bungs me to my closing remaiks which pertain to the future of 
dentistry It is inevitable that the training of dentists will begin on a widei 
basis of scientific education The prechnical sciences, as organized in the 
medical schools, will be prescribed with such training in the clinical blanches 
as may be required to acquaint the student with man as a biological unit 
His deviations from the noimal which constitute disease will demonstrate 
the man out of health The great field of preventive medicine will be un- 
folded for the dental student The technical procedui es which are required 
will be developed along the way but his mastery of them will come after his 
biological concepts are well grounded Dentistry will then become more 
than a craft The dentist will be, in fact, a specialist in medicine and on an 
equal footing with other medical specialists The changes now going on in 
the dental schools of this countiy are healthy signs of a new ordei All 
forwaid looking physicians should be ready to give encouragement and 
active support What the country needs is not more physicians and dentists 
but better ones We must cooperate to set high standards of professional 
attainment We must harness science to our uses in the practice of our 
ait The resources of knowledge are almost unlimited Anyone who is ob- 
seivant today knows that the discoveries of the future will dwaif those of 
the past May the dental profession share in these epoch-making con- 
tributions 
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A CASE OF DIAPHRAGMATIC HERNIA IN WHICH MARKED 
CYANOSIS AND DYSPNEA WERE THE PRE- 
DOMINATING SYMPTOMS' 

B}' Henry F Stoll, ]\I D , F A C P , Hmtfo)d, Connecticut 

It is of more value to the clinician to be acquainted with the varied clinical 
pictures which may be caused by a diaphragmatic hernia than to be fully in- 
formed as to the details of its anatomical features, or as to the various proposed 
classifications of diaphragmatic defects In the instance to be reported, the 
presenting symptoms and signs weie unusually misleading, and it is from this 
point of view that the case seems worthy of record 

E V , female, aged 50 years, was admitted to the Hartford Hospital on May 9, 
1935, and died on May 10, 1935 

Chief Complaint Shortness of breath 

Piesent Illness Prior to one month ago the patient apparently had been m ex- 
cellent health At that time she began to have some dyspnea on exertion She 
minimized her symptoms, and the family was not alarmed until about a week before 
admission when the skin began to have a dusky color She refused to have a doctor 
called until just before admission, as she claimed she “ felt well ” How’ever, a slight 
edema of the ankles w'as noted for the last two w'eeks of her illness and she also had 
a slight cough There had been no nausea, vomiting or an> complaint of pain though 
she had taken only liquid for a few da>s prior to admission 

Physical Examination Fairlj well-developed and nourished wmman wutli extreme 
cyanosis suggesting somew'hat chronic acetanihd poisoning There was no ade- 
nopathy or thyroid enlargement present Respiratory excursion of the left chest was 
almost entirely absent Over the lower two-thirds of the left chest anteriorly and 
posteriorly there w'as a flatness w'lth absent voice and breath sounds One observer 
detected a small area of tympany o\er the left apex on percussion Over the right 
chest the breath sounds Avere very much exaggerated and there were moist rales 
throughout the lower half Heart was displaced markedly to the right Rliythm 
regular Sounds were of “tick-tack” quality No murmurs heard Blood pressure 
on admission was 190 systolic and 88 diastolic, subsequently it w'as found to be 

5 systolic and 80 diastolic Spleen not felt No demonstrable fluid wave in the 
a omen There was considerable edema of the lower extremities 

rme specific gravity 1 014 , albumin plus 3 , numerous hyalin and granular casts 
It sequent Com sc Four unsuccessful attempts at thoracentesis in various areas 
were made, only 5 cc of thin, blood-tinged fluid being obtained The patient was 
imme lately^ put m an oxygen tent wnth considerable temporary improvement in the 
of good quality, 92 to 104 Respirations were rapid and 

a ow Notwithstanding stimulation, the patient died about 30 hours after ad- 
mission 

♦Received for publication November 13, 1935 
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The cyanosis and dyspnea were so extreme that before making an examina- 
tion, one wondered if one weie dealing with a case of Ayeiza’s disease How- 
ever, the physical signs seemed conclusive of massive hydrothorax The pa- 
tient’s age and the i datively insidious onset seemed to favor an effusion 
associated with a malignant growth, though an effusion of tuberculous nature 
and a hydrothorax from cardiac failure weie also considered Our impression 
howevei, was that the cardiac failure was not primary The roentgen-ra\ 



Fig 1 


films were a good deal of a surprise in that they did not show as much fluid as 
the degree and extent of dullness suggested but they revealed a large amount 
of air which could not be demonstrated by physical examination The con- 
clusions of the Roentgenological Department were “ A left-sided hydropneu- 
mothorax with evidence of old fibrotic infiltrative changes in and adjacent to 
the right hilum together with arteriosclerotic changes m the aortic arch ” 

The note of Dr Morris T Root, who examined the patient with me shortly 
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after admission, expresses our confusion “ Even after seeing the roentgen- 
ray, I was unable to elicit resonance over the upper part of the chest where 
air was reported, also I could not elicit succussion sounds These facts, with 
the absence of fluid in chest tap, I was totally unable to account for ” 

Notwithstanding the fact that the previous health of the patient was stated 
to have been good, it was felt by most of those who saw her that there was 
probably a malignancy present with mediastinal involvement and some unusual 



Fig 2 


the left nleiiral ^oth the posteno-antenor and lateral \iews show air and fluid within 
vithin the stnmaou"^ j and marked displacement of the heart to the right The air is 
creas contnhnip i gastric and intestinal contents The spleen and pan- 

filtration at thp .tits dense shadow below There is also a suggestion of old in- 

us of the right lung The right lower lobe appears partially atelectatic 
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thickening of the pleura which prevented the fluid from being obtained and the 
usual signs of hydropneumothorax from being elicited Yet no one felt at all 
sure as to what was the undei lying cause 

Immediately following death, the house physician, who was much disturbed 
by his failure to obtain fluid, made fuither attempts Thinking he had previ- 
ously not gone low enough, he introduced the needle first into the ninth inter- 
space, two inches from the spine, and obtained about 400 c c- of cloudy, cafe- 


R I ung 


Heart 


Liver 



Stomach 


Colon 


Fig 3 After removal of omentum stomach seen occupying the upper part of the 
left thoracic cavity, with colon below Note very small amount of lung (right) , the left 
lung is completely collapsed 


au-lait colored fluid which became thick and muddy resembling liquid feces 
though having no odor A second tap made anteiiorly pioduced fluid very 
similar but with a definite odor of gastric contents A third tap made in 
the second interspace anteriorly yielded 100 c c air (He thought that in going 
so low he had introduced the needle below the level of the diaphragm into the 
stomach anteriorly and the large bowel posteriorly ) 
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Postmoifcm Examination The autops}' summary performed by Dr Perry Hough 
was as follows " Genet al Desciiption There are many recent needle scars in the left 
chest anteriorly and posteriorly There is a two plus pitting of both legs On open- 
ing the thoracic cavity the left pleural cavity is seen to contain the entire stomach, 
situated in the posterior half and apical region Overl>ing this there are about 50 cm 
of transverse and descending colon with attached omentum In the left lower portion 
of this pleural cavity is the spleen and a portion of the tail of the pancreas is likewise 
included These Prgans have entered the left pleural caMty through a defect in the 
left diaphragm measuring 17 by 12 cm The edges of this defect are smooth, firm 
and fibrous, apparently congenital No evidence of recent laceration The left lung 
IS completely atelectatic and contains a scar in the region of the apex suggesting an 
old healed pulmonary tuberculosis The heart is entirelv to the right of the midline, 
weighs 430 grams The pericardial fluid is not remarkable There is a definite 
hypertrophy of the right -ventricular musculature measuring on the average 11 mm 
m thickness The left ventricle is 19 mm in thickness There is a two plus dilatation 
of both ventricular cavities The myocardium everywhere appears normal and the 
valves are competent Panel eas Is of normal size On section appears quite 
hemorrhagic, somewhat opaque This probably represents congestion The other 
abdominal viscera show no gross pathology' Right Lung Weighs 460 grams 
as compared to the left weighing 120 grams There is compensatory hypertrophy, 
especially of the upper lobes and on section a two-plus congestion No inflam- 
matory reaction present Mtci oscopical Autopsy Kidneys, spleen, pancreas and liver 
all show a normal microscopical structure except for a two to three plus acute passive 
congestion Lungs Moderate congestion and edema Atelectasis of left lung Sec- 
tion from the apical region of the left lung shows dense fibrous scar tissue with 
nodular areas which contain amorphous calcium deposit suggesting an old healed 
pulmonary tuberculosis with no evidence of activity at present Heat t Micro- 
scopically normal ” 

Discussion 


The actions of the heart, lungs and hematopoietic system are to a consider- 
able degree reciprocal When the surface for gaseous exchange m the lungs 
IS markedly cut down a compensation may be partially' achieved by' increasing 
the number of erythrocydes or by' increasing the rate of blood flow thiough the 
ungs In time, this will cause ventricular hypertrophy and possibly dilation 
as occurred m the case here reported As the distention of the stomach and 
CO on increased, the heart was pushed so far to the right that it compressed all 
but the right upper lobe 

Summary 

A fifty-year-old woman who, as far as is known, had always been in good 
ica 1 1 , entered the hospital with severe cyanosis and dyspnea after an illness of 
on y two weeks There were no symptoms referable to the gastrointestinal tract 
except that she had been taking only fluids prior to admission The physical 
signs were those of an enormous hydrothorax on the left with displacement of 
th^ lastinum and contents to the right The inability to obtain fluid by 
during life was surprising m view of the marked flatness but readily 
int^ f ''hen the true condition was revealed The aspirating needle, gently 
onH usual manner, pushed the thick-walled viscus ahead of it and 

I ^ ^ '^'Sorous thrust, after death, was the wall penetrated 
stoma diaphragmatic hernia (probably congenital) with the 

caviti^ spleen and tail of the pancreas occupy'ing the left thoracic 

with'r apparently due to over-distention of the stomach and colon 

esu tant extreme anoxemia and cardiac failure 
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HEREDITARY DYSTROPHY OF THE HAIR AND NAILS IN SIX 

GENERATIONS 

By Henry Joachim, M D , F A C P , Biooklyn, N Y 

In the August 1935 issue of the Amettcan Journal of the Medical Sciences, 
M E Hobbs, of Saint John, N B , Canada, reports a case of hereditary ony- 
chial dysplasia with a genealogical chart extending to four generations including 
35 membeis, of whom 11 were affected I have observed a case in which this 
condition was accompanied by alopecia which was traced through six generations 

Case Report 

E S, female, 24, marned, French Canadian, was admitted to the Cumberland 
Hospital on February 11, 1935, complaining of lower abdominal pain, dysmenorrhea 
and backache Since birth there was an almost complete alopecia of the scalp with 
absence of axillaiy and pubic hair This was accompanied by deformities of the 
finger- and toe-nails 


- uOd Ao 




Fig 1 Dystrophy of the finger-nails The tunnelling of the nails is shown 

Family histoiy A similar condition is present in her grandmother, two great 
aunts and mother The patient has five brothers and two sisters who are unaffected 
by this abnormality Baldness and nail deformities are recorded m six generations 
originating in a woman (E C ) who had 10 children, five of whom had this condi- 
tion (four girls and one boy) In the third generation of 10 children, three girls and 
two boys were affected In the fourth generation of nine children, four girls in- 
cluding the patient’s mother (HD) and one boy suffered from this anomaly In 
the fifth generation of 11 children, three girls, including the patient (E S ), were 
affected In the sixth generation of two children, one girl was recorded as having 
this condition The patient’s mother is an epileptic, and one brother who has normal 
hair and nail development is mentally defective 

Past history The patient’s weight at birth was three pounds The delivery was 

* Received for publication December 30, 1935 
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normal As a child she had measles and pertussis She is subject to hives from fish 
and oysters Her menses began at the age of 13 , they were of seven days’ duration 
until her marriage four years ago after which they decreased to four days They 
have occurred every 28 days and ha^e been accompanied by lower abdominal pain 
and backache She suffers from leukorrhea She is sexually frigid and submits 
to intercourse from a sense of duty She has been pregnant on two occasions The 
first pregnancy was artificially terminated and was followed by sepsis The second 
pregnancy ended m a miscarriage following a fall The patient is subject to severe 
pounding temporal headaches Her vision is poor, that of the left eye being blurred 
since childhood She suffers from dyspnea and palpitation on exertion and since 
her marriage is w'eak and easily fatigued She is habitually constipated Within 
the past year she has lost 10 pounds in w'eight, is nervous at times and flushes easily 
She has had thyroid medication 




Fig 2 Dystrophy of the toe-nails 



seal evaimnahon Patient is well-nourished and of fair complexion The 

reveals a generalized alopecia with a few fine hairs varying in length from 
s inches The eyebrows are practically absent, the eyelashes are 

except ^°P^*^fi^lnios is present, more marked in the left eye Her skin is dry 
A fe 'fi ^^illae and palms of the hands which are moistened by perspiration 
negatT are present on the lips and chin Breasts, heart and lungs are 

temperature are normal The abdomen reveals no abnor- 
W'lth ^&'nal examination discloses a slight discharge, cervix moderately eroded, 

diairnn irregular mass to tlie right of the uterus This mass is 

as a fibroid The finger-nails are pitted and arched and conv^exly lifted 
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from the nail bed causing a tuiinel-like appearance The toe-nails are atrophic and 
small 

Labo)ato)y data Roentgen-ray of the skull revealed flattening of the floor of the 
sella turcica The pelvic bones were negative Blood Wassermann test was nega- 
tive The blood sugar was 90 mg on a fasting stomach, and after a glucose tolerance 
test It was reported as 151 5 mg at the end of one-half hour, 121 1 mg in one hour 
and 119 mg after two hours Smears from the cervix were negative for gonococci 
The basal metabolic rate was minus 31 Eye examination revealed a slight uniformly 
contracted visual field of the left eye The blood pressure was 100 systolic and 60 
diastolic The urine showed occasional pus cells Hemoglobin was 90 per cent, the 
red cells numbered 5,160,000, and the whites 9500 with 73 per cent of polynuclears 

Thciapy Patient received five injections of antuitrin S, in doses of 1 c c sub- 
cutaneously This treatment was discontinued because of pelvic pain which neces- 
sitated surgical intervention A laparotomy was performed A right tubo-ovarian 
abscess and a left hydrosalpinx were found at operation Smears and cultures from 
the pus were bacteriologically sterile Convalescence was uneventful The patient 
was discharged from the hospital on March 31, completely recovered from her 
operation 


■ 

□ 

O 


Affected 



Chart I 


The accompanying chart is a genealogy of the patient obtained from her 
mother who had in her possession a record of the family tree No separate 
lecord is available to deteimme which of the cases were those of alopecia, nail 
deformity or both 

Summary 

A case of hereditary dystrophy of the hair and nails is piesented A chart 
is included showing the family tree of 43 members of her family with 19 suf- 
fering from this disease duiing a period covering six geneiations 

I wish to thank Dr Walter F Modrys, my former resident at Cumberland Hospital, 
for obtaining the family tree for me, and Dr Da\ id Beilin, my present resident, for help 
in publishing this case 
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THE NEPHROSIS SYNDROME ASSOCIATED WITH TERMINAL ' 

UREMIA 

By Paul H Wosika, MD, Chicago, Illinois 


Numerous cases of so-called “ pure ” “ genuine ” or “ lipoid ” nephrosis 
have been described in the literature A close inspection of these reveals that 
very few cases in adults conform to the rigid rules clearly stated by Leiter ^ in 
his review of the subject in 1931 Using the clinical criteria mentioned as 
necessary to establish the diagnosis, several authors have published reports of 
groups of cases of nephiosis, vhereas other authors equally interested in the 
pioblem of renal disease state that tiue “ hpoid nephrosis” has nevei been ob- 
served by them Christian - in summai i^ing the reported cases, was impressed 
bj the short duration of the illness and wondered what influence the terminal in- 
fections might have had m the final pathologic jMcture He was led to the 
conclusion that nephrosis should be regarded as one of the varieties of chronic 
nephritis and not as a distinct clinical entity Using special stains in cases of 
clinical nephrosis, Bell ^ was able to demonstrate that the chief pathologic 
difference that exists between glomerulonephritis and lipoid nephrosis is that 
in the latter “ the glomerular capillaries are damaged but not completely ob- 
structed ” 


The following case is reported because of the scarcity in the literature of 
cases which both fulfill the requirements for the clinical diagnosis of nephrosis 
and have been subjected to careful pathologic study An unique feature of 
this patient’s case was the termination in uremia which developed, under ob- 
servation, without the usual elevation in blood pressure The clinical data and 
sections were submitted to several pathologists specially interested m the renal 
problem, and their opinions and pathologic diagnoses are appended 


C^sE History 

E P F a 25-year-old Amencan-born housewife, entered the Peter Bent 

righam Hospital on January 27, 1933, complaining of swelling of the legs for three 
weeks 

, family history w^as irrelevant The past history revealed that the patient 

a developed asthma at the age of seven years following a severe bronchitis Inter- 
mittent attacks of severe asthma had continued thereafter In 1927 she w^as admitted 
u ^ hospital because epinephrine and morphine failed to relieve an asthmatic 
a ac The physical examination showed emphj'sematous lungs and hypertrophied 
Roentgenograms of the chest confirmed the clinical findings of emphysema 
an disclosed, m addition, a diffuse increased fibrosis at both bases The blood 
assermann reaction was equivocally positive on two occasions The urine ex- 
amination was negative In 1929 she was delivered normally of a male child in 
1931^^1^ hospital, but there was no record of a urine examination at that time In 
St patient underwent a classical Caesarian section, at which time she was 

^^eri ized The latter procedure w^as performed because chronic rheumatic heart 
niitral stenosis had been discovered and the dependent edema that had 
e tow'ard the end of the pregnancj' was attributed to the lesion In October 

publication August 16, 1935 

Medical Clinic of the Peter Bent Brigham Hospital, Boston, Mass 
P rtment of Medicine, Northw'estern University Medical School, Chicago, III 
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1932, she was admitted again to the Peter Bent Brigham Hospital because of an 
uncontrollable attack of asthma She was treated with epinephrine, morphine, auto 
genous vaccine and various barbituric acid derivatives The blood Wassermann 
reactions, on three occasions, were one plus, doubtful and negative The Hinton 
reaction was negative in all three instances Lumbar puncture revealed no abnor- 
malities of the spinal fluid 

The patient’s health was fair following her discharge in October 1932, permitting 
her to peiform her daily housework, although daily attacks of asthma necessitated 
epinephrine injections Several times in the preceding five years she had noted slight 
edema of the ankles, and on January 5, 1933, she again noted edema of the lower 
extremities On January 19, after an injection of epinephrine in her leg, she noted 
that fluid was escaping from the hypodermic wound in amounts sufficient to soak her 
stocking The edema steadily grew more marked, and on one occasion she noted 
swelling of her eyelids In addition to the edema, there was blurring of vision, spots 
before the eyes and marked dyspnea, but these symptoms were relieved temporarily 
by a watery diarrhea that followed the administration of magnesium sulphate Thirst 
developed, accompanied by a decreased output of a dark colored urine Occasional 
attacks of pain over the lumbar regions were relieved by hot water bags There 
was a gradual but marked loss of strength No antecedent history of upper res- 
piratory infection could be obtained 

The physical examinahon on admission showed the patient to be well developed 
and nourished, extremely pale and markedly orthopneic There was marked edema 
of the eyelids and conjunctivae The ophthalmoscopic examination showed indis- 
tinct discs, and the surrounding fundi were pale There were no evidences of 
vascular disease The breath was bland, and there was no oral infection The heart 
was slightly enlarged, and on auscultation systolic and diastolic murmurs were heard 
at the apex The blood pressure was 110 systolic and 70 diastolic Peripheral 
arteriosclerosis was absent The examination of the chest showed the usual asth- 
matic squeaks, and there were a few coarse rales at the bases Marked soft pitting 
edema was present in both legs, diminishing toward the upper thigh but present in the 
upper abdominal wall and back 

On admission the patient was considered to be primarily a cardiac problem 
because of the edema, dyspnea and findings of mitral stenosis She was menstruating 
and the discovery of urinary albumin and red blood cells was ascribed to this The 
underlying lesion in the kidneys was not suspected until a catheterized specimen 
disclosed a specific gravity of 1 045 and a very large trace of albumin, numerous 
casts of all descriptions and a rare red and white blood cell A small amount of 
doubly refractile lipoid material was detected These urinary findings remained 
comparatively unchanged during the patient’s two months in the hospital The 
phenolsulphonephthalein dye excretion was 42 per cent after intravenous administra- 
tion The fluid intake was limited to 1000 c c daily, and the output was constantly 
around 200 c c in 24 hours At the onset, the daily excretion of urinary protein was 
6 1 gm and this increased gradually to 20 gm daily 

The total protein in the blood serum was low, and the albumin-globulin ratio was 
reversed (table 1) The blood cholesterol was high but decreased terminally At 
first there was no appreciable retention of nitrogenous end-products but toward the 
end the non-protein nitrogen reached 174 mg The first blood urea nitrogen deter- 
mination was 20 mg per 100 c c Three days later the non-protein nitrogen was 31 
mg per 100 cc Ihe red blood count and hemoglobin determinations were normal 
in the beginning but diminished progressively The blood pressure was never high 
and steadily decreased to questionable readings of 40 systolic and 20 diastolic The 
basal metabolic rate, using the patient’s ideal weight, was minus 19 per cent on two 
occasions The Wassermann and Hinton reactions of the blood serum were doubtful, 
and no objective signs of syphilis could be found 



Summary of Laboratory Data (EPF) 
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The patient was very cooperative, but failed to i espond to the usual methods of 
therapy Although she received adequate amounts of digitalis, the drug had no eifect 
Alersalyl (salyrgan) in 2 c c doses, given inti avenously, increased the urinary out- 
put to 750 c c , 1620 c c and 1780 c c on three trials, but because of the difficulty en- 
countered in the administration by this route, it was given intramuscularly This 
proved to be very painful, and, because it resulted in a uiinary output of only 970 cc, 
the use of this preparation was abandoned Theophylhn (theocin) was likewise 
without diuretic effect A high protein intake was attempted but not well tolerated 
and was without benefit Southey tubes were used and abdominal paracenteses were 
performed On one occasion 900 cc and 1075 cc of fluid were removed from the 
right and left pleural spaces respectively, relieving her dyspnea somewhat 

Her course in general was downhill Four days before death she developed a 
pericardial friction rub There was no fever She became more anemic, the blood 
pressure decreased steadily, nitrogen retention increased, urinary protein excretion 
increased, the plasma carbon dioxide combining power fell to 32 volumes per cent 
and there was generalized twitching of the body muscles She became comatose and 
died March 29, 1933, 62 days after her admission to the hospital 

The pathologic examination showed the skin to be of a w'ax}^ livid color and 
pasty consistency Anasaica was present, it was more marked in the lower extrem- 
ities The pericardial cavity contained 75 c c of a cloudy fluid with some fibrin The 
pericardial surfaces w'ere covered by numeious fibrinous adhesions 

The heart weighed 340 gm The lesions present were limited to the mitral 
valve, the leaflets of which were thickened and shortened The endocardium at the 
mitral valve showed a small organizing vegetation, wdneh was interpreted as rheu- 
matic, but which might have been an acute bacterial vegetation A few gram-positive 
cocci were demonstrated in the blood clot near the vegetation but not in the fibrinous 
portion of it The aorta was unifoimly elastic and showed only slight fatty infiltra- 
tion of the intima There were no atheromatous plaques The peripheral vessels 
were negative, and no signs of arteriosclerosis or syphilis could be found 

Microscopically, the lungs showed marked passive congestion and a patchy 
bronchopneumonic infiltration Streptococci were found in the sections The char- 
acteristic changes of asthma were minimal 

The spleen weighed 300 gm and showed evidences of edema The microscopic 
changes were those of an acute splenitis The pancreas showed acute diffuse pan- 
creatitis with moderate acinar atrophy and fat necrosis 

The liver weighed 1950 gm and was softer than noimal It presented a brownish 
yellow mottled color which suggested marked fatty metamorphosis There was 
moderate congestion The liver cells, microscopically, showed marked fatty meta- 
morphosis These fattj deposits were mainly periportal and central in location The 
portal systems were everywhere almost completely surrounded by fatty liver cells, 
although the elements of the portal systems were not remarkable The liver cells 
in the central areas were the only ones reasonably well preserved 

The right kidney weighed 395 gm , the left 390 gm They were of normal 
shape with the fetal lobulations indistinctly preserved They were markedly swollen, 
very pale and of softer than normal consistency The perirenal fat was edematous 
and easily removed The capsule was thin, smooth and glistening and was not ap- 
preciably adherent After stripping the capsule, the kidney surface was smooth 
The edges tended to evert The cortex uniformly measured 12 to 13 mm in thickness 
The glomeruli did not stand out The medullary rays were not distorted The 
definition of the tubular striations was fairly well preserved, but they, too, were 
rather pale 

The microscopic examination of the kidneys showed edema of the capsule 
but no increase in fibrous tissue There were occasional foci of lymphoid cells be- 
neath the capsule and throughout the renal parenchyma, but there was no accom- 
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pan>ing necrosis of tissue Migrating polymorphonuclear leukocytes were scattered 
throughout the interstitial tissues There was a marked generalized edema and a 
distinct interstitial fibrosis The afferent vessels showed no sclerosis, and none were 
completely or partially occluded The glomerular tufts were quite bloodless and 
shrunken, and the capillaries showed no endothelial proliferation There was a slight 
hyalin thickening of the basement membranes There were no atrophic or hyahnized 
glomeruli, but rarely a glomerulus showed some capsular proliferation and capsular 
adhesion The glomeruli appeared surprisingly normal, and on the whole, the renal 
tissue was fairly well preserved Characteristic changes of an acute or chronic 
glomerulonephritis were absent The tubules were dilated They contained an un- 
usual amount of albuminous precipitate and numerous hyalin and cellular casts The 
tubular epithelium had an unusually high fat content Fat was largely present in the 
cells and lumina of the convoluted tubules Vacuolization and colloid degeneration 
were prominent throughout Flattened, cuboidal, regenerated tubular lining cells 
were common Necrosis and desquamation of epithelium were noted in many fields 



W ^ Section of the kidney (H and E stain, magnified 95 times) showing the 

D oodless and shrunken glomerular tufts, interstitial edema and fibrosis, dilated tubules 
c ntaming albuminous precipitate and hyalin and cellular casts 

The arteries showed no sclerosis and none were occluded There was no passive 
congestion The interlobar veins were almost completely occluded bilaterally by 
t rombi The thrombi contained slightly hyahnized strands of fibrin and entrapped 
eu ocytes In one kidney a thrombus showed early organization The thrombi 
were interpreted as being of recent origin because they w^ere, for the most part, un- 
organized The renal parenchyma showed no hemorrhagic necrosis 

pecial stains of the kidney, such as phosphotungstic acid hematoxylin, Lee 
rown, aniline blue and Scharlach R, contributed little to the histologic study None 
emonstrated any significant glomerular changes Dr S B Wolbach was impressed 
lar ^ edema, interstitial fibrosis, the diminution in the number of capil- 
Th'r^ stween the tubules and the slight focal interstitial round cell infiltration 
‘^^^nges with the tubular vacuolization and fatty metamorphosis constituted the 
Putstanding changes in the kidneys 

00 cultures and cultures from the kidney were negative 
lobar Tubular nephritis (lipoid nephrosis) , thrombosis of inter- 

^eins vegetatue endocarditis of the mitral valve, mitral stenosis and insuf- 
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ficiency Pericarditis, fibrinous, bronchopneumonia (right, acute) Passive con- 
gestion of viscera, anasaica, ascites (750 cc), lu’drothorax, bilateral, hydroperi- 
caidium (75 cc) Pancreatitis with fat necrosis (acute) Fatty metamorphosis, 
liver, marked Occlusion Fallopian tubes (post-operative) 

Comment 

No history of an inciting infection could be obtained in this case Because 
of the numerous entrances into the hospital, repeated Wassermann leactions 
weie on recoid, and eveiy effoit was made to establish syphilis as the etiologic 
agent At no time, however, could the Wassermann reaction be considered to 
be positive, and no stigmata of this disease could be found No reason for the 
many weakly positive reactions could be ascertained The absence of a chronic 
wasting disease made amyloidosis seem unlikely The postmortem examination 
confirmed the absence of these factois In addition, theie uas no association 
with the previous pregnancies that could be traced 

The onset of the disease definitely occurred within the three months’ period 
following the previous hospital admission, but was so gradual that the patient’s 
complaints dated from the time that the massive edema was present The whole 
lecture was complicated by the long standing chronic iheumatic heart disease 
and asthma These, however, did not contribute to the patient’s death 

Clinically, shortly after admission, this patient was considered to be a well 
marked case of the nephrosis syndrome The scant initial elevation of the 
blood urea nitiogen had been noted, and thiee days after admission the non- 
pi otein nitrogen was normal The lack of response of this patient to the usual 
therapeutic procedures was no surprise However, with the development of 
the azotemia that steadily grew moie pronounced, the glomeruli were visualized 
as undergoing marked pathologic change, another example, then, of nephrosis 
developing terminally into glomerulonephritis 

Pathologically, however, the kidneys were, in every respect, typical of the 
so-called “pure,” “genuine” oi “hpoid” nephrosis The tubules showed the 
characteristic degenerative lesions The glomeruli, while not noimal, could not 
be considered to be characteristic of those usually seen in glomerulonephritis 
Evidences of a blood stream infection were noted, which had been unsus- 
pected clinically There had been no fever The exact nature of this bacterial 
invasion could not be determined with certainty, but the belief that it was 
streptococcal was based upon the finding of these organisms in the clots along 
the mitral valve, the typical streptococcal patchy bionchial pneumonia and the 
demonstration of these organisms in the microscopic sections of the lungs and 
the inflammatory lesions of the panel eas and spleen The negative blood cul- 
tures cannot rule out the presence of this teiminal septicemia 

The unusual thromboses observed in the renal veins were recent in origin 
and the part played by these lesions in the uremia cannot be answered with any 
degree of surety However, these lesions probably plaj^ed a part in hastening 
the end rather than initiating the onset of the uremia 

Because of our inability to state with certainty the factors leading to the fatal 
uremia and their relative importance, we submitted the slides together with the 
clinical history to several well-known pathologists interested lin the renal 
problem The following courteous and interesting replies were made inde- 
pendentl.v, aie illuminating and require no further comment 
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(1) One stated, “From the history and the slides, this seems to me to be 
unequivocally a case of chionic nephrosis (‘ hpoid nephrosis ’) ” 

(2) Another considered the clinical and pathological aspects as represent- 
ing nephrosis or degenerative Bright’s disease The microscopic study, accord- 
ing to him, shows the kidney to be characterized by edema, tubular epithelial 
atrophy and degeneiation and a heavy precipitate of protein and casts within the 
tubules The extieme degree of edema and precipitated protein and casts gives 
the striking microscopic appearance The venous thrombi were considered to 
be a possible explanation for the unusual histologic appearance even with the 
lack of passive congestion present, and the inciease in venous pressure may have 
borne some relation to the edema of the kidney tissue 

(3) Still another considered the case as one of severe toxic nephrosis, not 
“ lipoid ” , and suggested morphine as the toxic agent since it can produce a 
similar picture in susceptible individuals (Although we administered morphine 
frequently and freely, we could not gather evidence pointing to a chronic 
morphine addiction nor to the possibility of a supply other than what she re- 
ceived at our hands for the tieatment of the asthma According to the lecords, 
morphine was first administered in 1927 During her last hospital admission, 
morphine or codeine was given from one to three times daily ) 

(4) Another wrote, “The kidney shows glomeruli which aie typical of 
chronic lipoid nephrosis The glomeiuli show narrow capillaries, the narrow- 
ing being due, for the most part, to thickening of the capillary basement mem- 
brane The tuliules contain a large amount of precipitated albumin and a 
great many casts The dilatation of the tubules may be due to obstruction by 
the casts In this particular case the marked renal insufficiency that developed 
IS probably caused by obstruction of the tubules by casts This feature is not 
seen usually in lipoid nephrosis, but I have seen one case with a similar ob- 
struction resulting in uremia If the casts were not present a kidney in this 
condition would show only a moderate nitrogen retention The clinical pic- 
ture corresponds to what one would expect from the anatomic changes except 
that, as a rule, the blood pressure is elevated with this type of renal lesion 

“ In studying a large group of cases of glomerulonephritis a great variety 
of structural changes is found and it is not possible to separate sharply the types 
due to endothelial proliferation from those due to thickening of the basement 
membrane In many cases both the basement membrane and the endothelium 
take part in the capillary obstruction There is, however, a fairly large group 
of cases which resemble this one in that the chief obstruction is due to thicken- 
ing of the basement membrane Personally, I do not believe that lipoid nephrosis 
IS sharply separable from othei forms of glomerulonephi itis, but those m which 
the basement membrane of the glomerular capillaries is prominently involved 
usually give a story as is present in 5mui case ” 

(5) Another wrote, “ The marked albuminuria indicates that the glomeruli 
"ere hyperpermeable in spite of the absence of demonstrable changes in the 
majoritv of them The arterioles were likewise free from change The re- 
tention of nitrogenous waste products must have been due, therefore, to some 
cause outside the glomeruli and blood vessels One or more of the following 

actors may have been responsible — (1) The diversion of water into the tissues 
caused the maiked oliguria The output of urine may have been insumcien 
e\en uhen greatly concentiated, to excrete a sufficient amount of urea ic 
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importance of this factoi m this case can be determined m some measure by the 
effect of mersalyl on blood urea (2) Edema of the interstitial tissue of the 
kidney was of sufficiently high degiee to cause considerable increase m mtra- 
lenal piessuie with mteifeience with the lenal circulation The fact that the 
glomeruli weie piactically bloodless, m spite of the obstruction (thrombosis) in 
the renal veins, suggests that this was an important factor m the retention 
(3) Plugging of the tubules with casts was of sufficient extent to be included 
among the possible factors m causing retention In my opinion, increased 
mtraienal piessuie due to edema of the kidneys themselves and oliguria due to 
diversion of water into the tissues aie the most important of the factors 
mentioned 

“In my opinion, this is a case of glomeiulonephritis for the following 
reasons (1) A limited number of glomeiuli did contain epithelial crescents or 
adhesions between the glomerular tufts and the capsule of Bowman (2) Oc- 
casional foci of lymphocytic infiltration weie present m the sections (3) The 
presence of casts m such enoimous numbers would seem to exclude this case 
rather definitely fiom the category of nephiosis (4) Although the cholesterol 
of the blood was mci eased, the degeneration of the tubular epithelium was said 
to be fatty instead of lipoidal ” 


Summary 

A woman, 25 years of age, developed the clinical pictuie of nephrosis 
typical m all lespects except a slight questionable nitiogen retention which be- 
came marked terminally without, however, the expected rise m blood pressure 
Death occurred after 62 days of caieful observation m the fifth month of the 
disease Postmortem evidence was found of a terminal, probably sti eptococcal, 
general infection 

The kidneys showed tubulai changes characteristic of nephrosis with 
glomeiular damage minimal oi almost entirely absent The vaiious interpreta- 
tions of competent pathologists especially interested m the renal problem illus- 
trate the confusion sui rounding the subject of nephiosis In the case reported 
the microscopic picture commonly consideied typical of nephrosis was associated 
with clinical findings (azotemia) usually produced by a form of glomerulo- 
nephritis 

It would seem that the woid nephiosis should be lestiicted to a convenient 
term for a clinical syndrome lather than be used as a descriptive of a pathologic 
entity 

I am deeply grateful lO Drs H A Christian and J P O’Hare, on whose service this 
case was seen, for permitting its publication, to Drs S B Wolbach, J P Simonds, W H 
Nadler, and M H Barker for their many valuable criticisms and suggestions and to Miss 
Margaret Driscoll vho pei formed the chemical determinations My thanks are also due 
the pathologists who were kind enough to review the case and submit to me their opinions 
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EDITORIAL 

THE AMERICAN BOARD OF INTERNAL MEDICINE 

The American Board of Internal Medicine incorporated February 28, 
1936, completed its organization on June 15, 1936 The officers chosen 
were Walter L Biernng, M D , Des Moines, chairman , Jonathan C Meak- 
ins, M D , Montreal, vice-chairman , and O H Perry Pepper, i\I D , Phila- 
delphia, secretary-treasurer These officers with the following six mem- 
bers constitute the present membership of the Board David P Barr, M D , 
St Louis, Reginald Fitz, M D , Boston, Ernest E Irons, M D , Chicago, 
William S Middleton, M D , Madison, John H Alusser, D , New Or- 
leans, and G Gill Richards, M D , Salt Lake City 

The term of office of each member shall be three years and no member 
shall ser\e more than two consecutue three-year terms 

The organization of the Board is the result of effective effort on the 
part of the American College of Physicians in conjunction with the Section 
on Practice of Medicine of the American Medical Association, and these 
two organizations are represented in the membership of the Board on a fiv^e 
to four ratio respectively 

The American Board of Internal Medicine had prev loush receiv ed the 
official approval of the two bodies fostering its organization, as well as that 
of the Advisory Board for Medical Specialties and the Council on Medical 
Education and Hospitals of the American Medical Association 

The purpose of the Board shall be the certification of specialists in the 
field of internal medicine, and the establishment of qualifications with the 
required examination procedure for such certification 

The value of such certification can be stated as (1) an attest of special 
training and qualification for the practice of internal medicine as a specialty , 
(2) registration with proper designation m the directory of the American 
Medical Association, and (3) the certificate will constitute an essential 
requirement for election to Fellowship in the American College of 
Physicians 

While the Board is at present chieflj' concerned with the qualification and 
procedure for certification m the general field of internal medicine, it is 
intended to inaugurate immediately after July 1, 1932, similar qualification 
and procedure for additional certification m certain of the more restricted 
an specialized branches of internal medicine, as gastroenterolog}', cardi- 
° ogi ) metabolic diseases, tuberculosis, allergic diseases, et cetera Such 
specia certification will be considered only for candidates wffio have passed 
at east the written examination required for certification in general internal 
ne icine The operation of such a plan will require the actn’'e participation 
an cooperation of recognized representatives from each of such special 
fields of medicine 
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Each applicant for admission to the examination m internal medicine 
will be required to meet the following standards 

Geneial Qualifications 

1 Satisfactory moral and ethical standing in the profession 

2 Membership m the American Medical Association or, by courtesy, 

membership m such Canadian or other medical societies as are 
recognized for this purpose by the Council on Medical Education 
and Hospitals of the American Medical Association Except 
as here provided, membership m other societies will not be re- 
quired 

Pi ofessional Standing 

1 Graduation from a medical school of the United States or Canada 

recognized by the Council on Medical Education and Hospitals 
of the American Medical Association 

2 Completion of an internship of not less than one year in a hospital 

approved by the same Council 

3 In the case of an applicant whose training has been received outside 

of the United States and Canada, his credentials must be satis- 
factory to the above Council, the Advisoiy Board for the Medi- 
cal Specialties and the National Board of Medical Examiners 
Special Tiaining 

1 Five years must elapse after completion of a year’s internship in a 

hospital approved for intern training, before the candidate is 
eligible for examination 

2 Three years of this period must be devoted to special training in In- 

ternal Medicine This requirement should include a period of 
at least several months of graduate work under proper super- 
vision in Anatomy, Physiology, Biochemistry, Pathology, Bac- 
teriology, or Pharmacology, particularly as related to the practice 
of Internal Medicine, or it may include a period of at least sev- 
eral months of graduate work under proper supervision in In- 
ternal Medicine or in its restricted and specialized branches 
This graduate work may be carried on in any domestic or for- 
eign medical school, laboratory, hospital, clinic or dispensary, 
recognized by the Council on Medical Education and Hospitals 
of the American Medical Association as offering appropriate 
facilities for this type of postgraduate experience 
3 A peiiod of not less than two years of special practice in the field of 
Internal Medicine, or in its more restricted and specialized 
branches 

The American Board of Internal Medicine does not propose 
to establish fixed rules for the preliminary training of candidates 
for certification m this field Broad general principles for train- 
ing, however, may be outlined, although such suggestions as are 



EDITORIAL 


413 


made must of necessity be subject to constant changes reflecting 
the dynamic nature of the specialty 

A sound knowledge of Physiology, Biochemistry, Pharma- 
cology, Anatomy, Bacteriology, and Pathology in so far as the) 
apply to disease is regarded as essential for continued progress 
of the individual who practices Internal Medicine The mere 
factual knowledge of Medicine and its basic sciences is not suffi- 
cient The candidate must have had training m their use in 
furthering his understanding of Clinical Medicine This implies 
practical experience under the guidance of older men who bring 
to their clinical problems ripe knowledge and critical judgment 
Preparation to meet this requirement adequately may be even 
more difficult to obtain than the so-called scientific training It 
may, however, be acquired in the following ways 

(o) By work in a well-organized Hospital Out-Door Clinic 
conducted by competent physicians, 

(&) By a prolonged period of resident hospital appointments 
likewise directed by skilled physicians , 

(c) By a period of tiaining in intimate association with a 
well-trained and critical physician who takes the 
trouble to teach and guide his assistant rather than to 
require him only to carry out the minor drudgery of a 
busy practice 

4 The Board does not consider it to the best interests of Internal Medi- 
cine m this country that rigid rules as to where or how the train- 
ing outlined above is to be obtained Medical teaching and 
knowledge are international The opportunities of all prospec- 
tive candidates are not the same Some may have the oppor- 
tunity of widening their knowledge by a period of study abroad 
Others, at the other extreme, may be restricted to a comparatively 
narrow geographic area and their more detailed training must be 
obtained in short periods scattered over a longer time Al- 
though it is laid down that at least five years must elapse between 
the termination of the first intern year, and when the candidate 
IS eligible to take the examination, a longer time is advisable 
The Board wishes to emphasize that the time and training are 
but a means to the end of acquiring a broadness and depth of 
knowledge of Internal Medicine which the candidate must dem- 
onstrate to the Board in order to justify it in certifying that he 
IS competent to practice Internal Medicine as a specialty The 
responsibility of acquiring the knowledge as best he may rests 
With the candidate, while the responsibility of maintaining the 
^andard of knowledge required for certification devolves on the 

Board 
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Method of E.xaimnation 

The examination required of candidates for certification as specialists 
m Internal Medicine will comprise Part I (written), and Part II (prac- 
tical) or (clinical) 

Part I The written examination is to be held simultaneously 
in different centers of the United States and Canada and 
will include 

{a) Questions in applied Physiology, Physiological Chemis- 
try, Pathology, Pharmacology, and the cultural aspects 
of medicine 

(&) Questions m general Internal Medicine 
The first written examination will be held m December, 1936, and candi- 
dates successful in this written test will be eligible for the first prac- 
tical or clinical examination which will be conducted by members of the 
Board near the time of the annual session of the American College of 
Physicians at St Louis in April, 1937 Another written examination 
will be held in Februaiy, 1937, followed by a practical test in Philadel- 
phia in June, 1937 

The fee for examination is forty dollars which must accompany the 
application, and an additional fee of ten dollars is lequired when the 
certificate is issued 

Application blanks and further information can be obtained by ad- 
dressing the office of the chaiiman. Room 1210, 406 Sixth Avenue, Des 
Moines, Iowa, USA The oiganization of the American Board of 
Internal Medicine is largely due to the initiative of the American Col- 
lege of Physicians, and as such, will be regarded one of its most worth- 
while accomplishments 

The certification procedure will distinctly influence the Standards of 
Fellowship in the College and likewise be a motive force towards higher 
ideals of internal medicine in America 
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Fundamentals of Biochemist) y in Relation to Hitman Physiology By T R Parsons 
Fifth Edition 453 pages, 13 X 19 cm Win Wood and Co, Baltimore 1935 
Price, $3 00 

This IS tlie fifth edition of this work, which first appeared in 1923, and which 
has retained an undimimshed and deserved popularity ever since The author’s style 
IS clear and lucid and he has succeeded in meeting the needs of those with a minimum 
of previous knowledge of pure chemistr} and physics In this edition he has kept 
step ivith important chemical advances of practical interest At the end of each 
chapter is a well selected bibliography for further reading No doubt this is one of 
the best books now' available which embraces within a reasonable compass and in a 
clear and simple manner most of the important information w'liich the well informed 
practitioner requires in this field 

G A H 


Immunology By Noble Pierce Sherw'ood, Ph D , M D , Professor of Bacteriolog) 
University of Kansas, and Pathologist to The Law'rence Memorial Hospital, 
Law'rence, Kansas 608 pages , 16 X 23 5 cm C V Mosb\ Companv, St Louis 
1935 Price, $6 00 


The preparation of this book has resulted from the author’s experience in the 
teaching of immunology to medical students and the college students w'hose inajoi 
work has been in bacteriology It has been w'ritten primarily for them rather than 
or those intending to specialize in immunologj' Sherw'ood has attempted to present 
this science in such a manner as to induce the student to correlate w'lth it some of his 
now'ledge of other subjects and to utilize this know'ledge in the explanation both of 
>n ection and resistance and of the various serologic procedures The practical 
application of these procedures is also discussed In general the subject is w'ell 
presented but at times the discussion is rather brief There is, how'ever, a good list 
o references at the end of each chapter for the use ef the student w'ho w'lshes more 
etai ed information about some particular phase of immunology This book should 
s o value to those for w'hom it has been w ritten 

F W H 


I'he Balanced Diet By Logan Clendening, MD 207 pages, 13X19 cm D 
Appleton-Century Co , New' York 1936 Price, $1 50 

This is another of the group of low-priced books on diet and allied subjects for 
author^ consumption w'hich have appeared in increasing numbers this year The 
>s wT hnow'n for his syndicated press articles on medical topics, and the book 

dietet ^ informal style There is some fresh historical material upon 

crude'^'k interest The publishers have included some extraordinanh 

s etc les illustrating the plight of unfortunates w'lth various vitamin deficiencies 
Lne ^ of including the chapter on Diet in Disease in a book of this 

back th ^1 debatable There is an interesting discussion of food fads At the 
e ioo IS proMded with the customary food tables and other similar data 

G A H 
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A Handbook of Uiology By Vernon Pennell 224 pages, 13X19 cm The 
Macmillan Company, New York 1936 Price, $2 75 

This small handbook represents an attempt to place in the hands of students and 
practitioners a simple outline of the facts which must be accumulated and evaluated 
in the process of reaching a diagnosis m the field of urology It contains much of 
value The chapter on genito-urinary tuberculosis is of especial interest On the 
other hand it seems open to criticism that a discussion of the venereal diseases is not 
included Moreover, in view of the object of the book there is a disproportionate 
amount of space devoted to description of operative proceduie and not enough con- 
sidei ation of pathology and of diagnosis 

W H T 

Nezv Pathways foj Child) en zvith Coehal Palsy By Gladys Gace Rogers and 
Leah C Thomas 167 pages, 14X20 5 cm The Macmillan Company, New 
York 1935 Price, $2 50 

The practical management of cerebral spastic palsy has always been difficult due 
to the medical condition of the patient, the psychological reaction of the parents and 
the few therapists available with a suitable attitude toward and aptitude for the very 
slow and complicated procedures The authors have presented most completely and 
thoroughly the principles of treatment which have been known but which have never 
been well coordinated The book is very interestingly written so that even the tech- 
nical angles will be understood by the average layman 

All the various types of apparatus employed are so simple that they can be 
duplicated in the home, and their use is easily understood The extensive and variable 
list of games and methods of developing mental and physical coordination will be of 
tremendous aid to technicians, parents and clinicians 

Of particular interest is the chapter entitled “ Responsibilities of the Parents ” 
which briefly but forcibly states the essentials of proper care of the spastic child in 
the home “ Robin Hood’s Barn ” must be a most fascinating and interesting place 
The appendix offers a simple but accurate record system for recording improve- 
ment changes The bibliography is broad and complete The reviewer believes that 
this book IS an important addition to the literature of cerebral palsy It covers a 
field generally neglected by the medical profession It is recommended to physicians 
and parents 

A V 

Alleigy of the Nose and Paianasal Sinuses A Monograph on the Subject of Allergj 
as Related to Otolaryngology By French K Hansel, M D , M S 820 pages , 
18 5 X 26 cm , with 58 illustrations and 3 color plates C V Mosby Co , St 
Louis, Mo 1936 Price, $10 00 

The title of this work suggests that its scope is rather narrow, limited to a dis- 
cussion of allergic manifestations in tlie nose and sinuses The secondary title ex- 
presses more adequately its completeness Fifteen of the 35 chapters are devoted 
to the nose and sinuses, 20 to the subject of allergy in general, without specific ref- 
erence to the upper respiratory tract 

The author has assembled and organized a great mass of information on the 
physiology, biochemistry, cellular reactions, and bacteriology of the nose and paranasal 
sinuses, in the normal, allergic and infected states The discussion of the effect of 
drugs on nasal physiology is interesting and important, as it emphasizes the harm- 
fulness of certain local applications commonh used in the nose The chapter on 
histolog\ and histopathology is full)’ illustrated 
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Chapters VIII to XV review the subject of allergy in general The origin and 
development of our concept of allergy, history taking and methods of testing, are 
fully and clearly presented, without the confusion frequently seen in writings on this 
subject 

Chapters XVI to XX discuss the nasal manifestation of allergy, the cytology of 
the nasal secretions, differential diagnosis and sinus complications in allergy, with 
one chapter on the roentgen-ray examination of the sinuses Other chapters on urti- 
caria, headache, bronchial asthma, bronchoscopv, allergic lesions of the ear, and 
allergy and immunology in ophthalmology round out the work Chapter XXX, on 
treatment, is very complete 

The final chapters are devoted to the subject of hay fever , botany and geography 
of offending plants, chemistry, immunology, symptomatology, diagnosis, and treatment 
of hay fever 

The reviever feels that this book is a laluable contribution The literature is 
covered fully, digested well and presented clearly It is certainly a most complete 
work on an important subject 

T N C 



COLLEGE NEWS NOTES 

Gifts to the College Library 

Acknowledgment is made of the receipt of the following gifts to the College 
Library of publications from members 

Dr Frederick 1 Lord (Fellow), Boston, Mass — 1 autographed book, “Lobar 
Pneumonia and Serum Therapy ” , 

Dr Herman O Mosenthal (Fellow), New York, N Y— 1 autographed book, 
“The Diagnosis and Treatment of Variations in Blood Pressure and Nephritis”, 

Dr Julius P Dworetzky (Fellow), Liberty, N Y — 1 reprint, 

Dr Norbert Enzer (Fellow), Milwaukee, Wis — 14 repiints. 

Dr Marjorie E Reed (Fellow), Plymouth, Pa — 3 reprints. 

Dr Ramon M Suarez (Fellow), San Juan, P R — 1 reprint 
Dr Jacob Gutman (Fellow), Biooklyn, N Y — “Seventh Supplement to ‘New 
Modern Drugs ’ ” , 

Dr Philip B Matz (Fellow), Washington, D C — 1 reprint. 

Dr Jacob Greenstein (Associate), Providence, R I — 1 reprint. 

Dr John S Hibben (Associate), Pasadena, Calif — 1 reprint. 

Dr Bert F Keltz (Associate), Oklahoma City, Okla — 1 reprint 


Washington Academy or A'Iedicine 


The Washington Academy of Medicine, Washington, D C, has been organized 
with a membership limited to 60, of whom one-half must be non-medical men but 
workers in medical science It is one of the objects of the Academy to bring such 
men and such physicians more closely together Dr, William A White (Fellow) is 
President In addition to Dr White, among the Charter members, appear the fol- 
lowing Fellows of the College 


Dr Walter A Bloedorn 
Dr Walter Freeman 
Dr Edgar E Hume 
Dr George W McCoy 
Dr Earl B McKinley 
Dr William J Mallory 
Among its medical members also are 
Surgeons 


Di Matthew W Perry 
Dr Charles R Reynolds 
Dr Perceval S Rossi ter 
Dr Joseph F Siler 
Dr Walter L Treadway 

11 Fellows of the American College of 


Alpha Gamma Mu Alpha 

A new organization Alpha Gamma Mu Alpha, a postgraduate medical fraternity, 
was formed at Kansas City during the last meeting of the American Medical Asso- 
ciation The stated object of this Society is “to promote thought” There are no 
dues, and the initiation fee is one dollar Meetings will be held when and where 
the American Medical Association meets Members must belong to their County and 
State Medical Societies and the American Medical Association Dr Arthur E 
Guedel, Beverly Hills, Calif, is President, Dr LeRov S Peters (Fellow), Albu- 
querque, N M, is Secretary-Treasurer, and Dr John W Shuman (Fellow'), Los 
Angeles, Calif, is Delegate 

Dr Charles J Bloom (Fellow), New' Orleans La , as a faculty member of the 
Southern Pediatric Seminar, lectured and conducted clinics on July 27 through August 
2, inclusne, at Saluda, N C 
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Dr Bloom participated in the Postgraduate Coui se, July 6 to 18, incl , of the 
Flint-Goodndge Hospital of Dillard Unnersity 

He also conducted a pre-school clinic in Bay St Louis, Miss , June 19, sponsored 
by the Parent-Teachers’ Association U S Public Health Service and the physicians 
of Harrison County, Miss 


Dr George M Decherd, Jr (Associate), formerly Instructor in Ivledicine at the 
University of Texas School of Medicine, Galveston, has accepted an appointment as 
Assistant Professor in the Department of Medicine of Louisiana State University, 
New Orleans, his appointment taking effect as of Jul}' 1, 1936 


The fifty-sixth annual meeting of the Lehigh Valley Medical Association was 
held at Pocono Manor, Pa , July 15, under the presidency of Dr J K Williams Wood 
(Associate), Willow Gro^e, Pa 

Dr John H Musser (Fellow), New Orleans, Professor of Medicine at Tulane 
University of Louisiana School of Medicine, vas the guest speaker, his subject being 
“ Abdominal Pain Due to Extra-Abdominal Disorders ” 

V 


IMajor General Charles R Reynolds (Fellow), Surgeon General of the U S 
Army, received the honorary degree of Doctor of Science from Dickinson College, 
Carlisle, Pa , in June 


Dr William G Herrman (Fellow), Asbury Park, N J , has been elected a Vice- 
President of the Medical Society of the State of New Jersey 


J°s^ph Frederick Painton (Fellow), Buffalo, has received the appointment 
0 Associate in Medicine at the University of Buffalo School of Medicine 


Dr Isidore W Held (Fellow), New York City, has been appointed Clinical 
ro essor of Medicine at the New York University College of Medicine 


r ti ^ Waggoner (Fellow), Toledo, Ohio, has been appointed a member 
le Uhio State Medical Board for a term of seven years 


Tp H Schwab (Fellow), Galveston, has been elected President of the 

Secre^ry ^^^rt Association, Dr Robert M Barton (Fellow), Dallas, was elected 


Presiflp f ^ Hodges (Fellow), Huntington, W Va , has been elected a Vice- 
annual ^ West Virginia Medical Association Dr Hodges delivered the 

tbp medicine, “The Diagnostic Value of Intradermal Injections,’’ at 

the State meeting held in Fairmont, June 8 to 10 


Comniitte f Simpson (Fellow'), Dayton, Ohio, is Chairman of the American 

been held^ ^ P'rst International Congress on Fe\er Therapy, which was to hai^e 
1 he spcijir.!? ^Ptember, but has now been postponed until jMarch 30 to April 2, 1937 
lersiu New College of Phjsicians and Surgeons of Columbia Uni- 
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Dr Francis M Pottenger (Fellow), Monrovia, Calif, has been elected President 
of the American Association for the Study of Internal Secretions 


Dr Hugh S Gumming (Fellow), formerly Suigeon General of the U S Public 
Health Service, has been elected President of the Pan-American Conference of 
National Directors of Health 


Dr William S Middleton (Fellow), Dean of the University of Wisconsin 
Medical School, Madison, delivered the first Harry A Siftoii Memorial Lecture at 
the Milwaukee Hospital, May 21, on “The Tools with Which We Work” 


Dr T M Durant (Associate), formerly of Tucson, Ariz , has been appointed 
Assistant Professor of Internal Medicine at Temple University School of Medicine, 
Philadelphia, Pa , effective August 1 


Dr Lewis H Hitzrot (Associate), formerly of Philadelphia, has accepted the 
Medical Directorship of the Meicersburg Academy, Meicersburg, Pa, effective Sep- 
tember 1 


Dr Langley Porter (Fellow), San Francisco, has retired as Dean of the Uni- 
versity of California Medical School, but will continue his aflihation with an emeritus 
status as an adviser in administration and research Dr W McKim Marriott (Fel- 
low), St Louis, succeeds Dr Porter as Dean 


Dr Henry A Christian (Fellow), Hersey Professor of Theory and Practice of 
Physic, Harvard University Medical School, will deliver the thud Frank Billings 
Lecture of the Thomas Lewis Gilmer Foundation before a joint meeting of the In- 
stitute of Medicine of Chicago and the Chicago Society of Internal Medicine, October 
26, on “ Edema, Diuretics, Diuresis ” 


Dr Leo Loeb, Edward Malhnckrodt Professor of Pathology, Washington Uni- 
versity School of Medicine, St Louis, and the 1935 John Phillips Memorial Medalist 
of the American College of Physicians, has announced his retirement at the end of 
this year 


Dr Matthew Shapiro (Associate), New York City, represents Internal Medicine 
in a group of physicians appointed by the Board of Directors of the Associated Hos- 
pital Service of New York to serve in an advisory capacity, especially regarding the 
eligibility of subscribers to services under the hospital plan 


Dr Cecil Striker (Fellow), Cincinnati, Ohio, has been appointed Chairman of 
a special committee on diabetes formed by the Public Health Federation of Cincin- 
nati, in cooperation with the Academy of Medicine of Cincinnati The Committee 
will establish a bureau of information for physicians and the public, to carry on a 
study of the morbidity and mortality of diabetes and to promote public health educa- 
tion concerning the treatment of diabetes 
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Ajierican College or Physicivns 
Gcographtcal Dtstnbulwn of Members 
August 6, 1936 


United States 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

District of Columbia 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 

Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
i ennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 
US Possessions 
^nal Zone 
“axvaii 


Associates 


Fellows 


Masters 


"rotal (U S & Possessions) 
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United States 

Associates 

Fellows 

Masters 

Total 

Canada 





Alberta 


1 


1 

Manitoba 

1 

2 


3 

New Brunsw ick 


1 


1 

Ontario 

10 

29 


39 

Quebec 

4 

14 

1 

19 

Saskatchewan 


1 


1 

Central America 

3 ; 

1 


4 

Channel Islands 


1 


1 

China 

1 

6 

i 

7 

Colombia 


1 


1 

England 


1 


1 

France 


1 


1 

India 

1 



1 

Mexico 


5 


5 

Panama 

1 

3 


4 

Romania 


1 


1 

Siam 

1 

1 


1 

Syria 


1 


1 

Grand Total 

847 

2559 

4 

3410 


Dr Francis G Blake (Fellow), Sterling Professor of Medicine, Yale University, 
New Haven, was awarded the honorary degree of Doctor of Science by Dartmouth 
College at the past June commencement 


Dr John Walker Moore (Fellow), Dean of the University of Louisville School 
of Medicine, has been given the University 1936 Award of Merit From his cita- 
tion, the following is quoted “ significant contribution through research on cardio- 
vascular functions , establishment a decade ago of the student unit system of clinical 
instruction, effective and stimulating teaching” Dr Moore has been on the faculty 
of the University since 1915, having been Professor of Medicine since 1923 and Dean 
since 1928 He is a graduate of the University of Pennsylvania School of Medicine, 
1912 


Dr William B Castle (Fellow and John Phillips Memorial Award Medalist, 
1933, of the American College of Physicians) has recently been awarded the honorary 
degree of Doctor of Medicine by Utrecht University 


Dr Martha Tracy (Fellow), Dean of the Woman’s Medical College of Penn- 
sylvania, has resumed active duty after a year’s leave of absence 


Dr Charles W Burr (Fellow), Philadelphia has been appointed, by Mayor 
Wilson, a member of the advisory staff to supervise treatment of patients at the 
Philadelphia Hospital for Mental Diseases at Byberry 


Dr Martin E Rehfuss (Fellow), Dr Henry K Mohler (Fellow), and Dr 
Baldwin L Keyes (Associate), all of Philadelphia, have been advanced by Jefferson 
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Medical College to Professor of Clinical Medicine, Clinical Professor of Therapeutics 
and Clinical Professor of Psychiatry, respectnely 


Sir Frederick Banting (Fellow), Professor of IMedical Research at the Uni- 
versity of Toronto, has been elected to Fellowship in the Royal College of Ph}sicians, 
London 


Dr William Devitt (Fellow'), Allenw'ood, Pa, has been reelected President of 
the Federation of American Sanatoria 


Circulation 


Annals of Intcnial Mcdtctnc (Vol IX, No 12, June, 1936) 


Middle Atlantic States 
Delaw are 
Dist of Columbia 
Maryland 
New Jersey 
New York 
Pennsylvania 
Virginia 
West Virginia 


Central States 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Michigan 
Minnesota 
Missouri 
Nebraska i 
North Dakota 
Ohio 

South Dakota 
Wisconsin 


Sonthcin States 
Alabama 
Arkansas 
Florida 
Georgia 
Louisiana 
Mississippi 
North Carolina 
'JKlahoma 
South Carolina 
tennessee 
Texas 


IFcstcrn Stales 


10 

Arizona 

30 

126 

California 

252 

85 

Colorado 

57 

112 

Idaho 

4 

480 

Montana 

14 

368 

New Mexico 

13 

63 

Ne\ ada 

2 

45 

Oregon 

27 


Utah 

7 

1289 

Washington 

40 


Wyoming 

1 

167 


— 

SO 


447 

47 

New England States 


30 

Connecticut 

76 

47 

Maine 

21 

195 

Massachusetts 

131 

113 

New Hampshire 

8 

78 

Rhode Island 

19 

47 

Vermont 

S 

9 



183 


260 

7 

U S Possessions 


64 

Canal Zone 

9 


Hawaii 

10 

1037 

Philippine Islands 

7 


Puerto Rico 

13 

28 



23 


39 

33 

Total United States 

3583 

57 


— 

60 

Canada 

81 

14 

Europe 

38 

67 

Asia 

25 

46 

South America 

11 

17 

Mexico 

5 

48 

Australia 

4 

118 

Central America 

3 

— 

Africa 

2 

511 

West Indies 

2 


Total Foreign 

”m 


Grand Totvl Circulation 

3754 
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COLLEGE NEWS NOTES 


OBITUARIES 

DR JOHN DENNISTON WILSON 

Dr John Denniston Wilson (Fellow), Scianton, Pa, died June 20, 
1936, of coronary artery disease He was born in Indiana, Pa , on October 
13, 1879, attended the Indiana State Normal School and later graduated from 
the Jefferson Medical College of Philadelphia m 1905 From 1906 to 1908 
he was Demonstrator in Pathology at Jefferson Medical College, from 1905 
to 1908, Assistant Pathologist at the Philadelphia General Hospital, in 1910 
he went to Scranton and became affiliated with the Scranton State Hospital 
and continued the association for twenty-five years He was a Consultant 
at the Carbondale Geneial Hospital and the Nanticoke State Hospital He 
had pursued postgraduate study at Koenigsberg, Beihn, Vienna and at the 
Univeisity of Pennsylvania Graduate School of Medicine He was a mem- 
ber of the Lackawanna County Medical Society, Pennsylvania State Medical 
Society, the American Heart Association, the American Medical Associa- 
tion, and had been a Fellow of the American College of Physicians since 
1928 He was a volunteer during the Spanish- American War, and served 
on the Medical Advisory Board during the World War 

Dr Wilson had attained a position of prominence in the medical pio- 
fession of his City and community He took an active pait m the affairs of 
his local society and was instrumental in bringing leading medical men to 
Scranton 


DR ARTHUR BROWN CHASE 

Dr Aithur Brown Chase was born in Lynn, Massachusetts, on Febiuary 
19, 1870 After attending school there he entered Harvard University 
School of Medicine, where he graduated in 1892 He interned for two 
yeais at the Lynn Hospital, and then remained for twelve years in his 
native city m private practice He then went first to Atchison, Kansas, and 
later to Oklahoma City, where he remained the rest of his life He married 
Florence Aldous (who survives him) on July 9, 1910 

He was a member of the Men’s Dinner Club, a thirty-second degree 
Mason, a member of the Episcopal church. Alpha Kappa Kappa Medical 
Fraternity He was made a Fellow in the College of Physicians in 1920, 
and was also a member of the Southern Medical Association 

He has been connected with the University of Oklahoma School of 
Medicine, after coming to Oklahoma City, in varying capacities up until 
1926, when he was made a Professor of Clinical Medicine In 1936 
he was made Professor of Medical Ethics 

He took an active part in organized medicine, regularly attending meet- 
ings at home and abroad He was a past president of the Oklahoma County 
Society and was CounciIIoi of the State Association at the time of his death 
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He ga\e freely of liis time and talents m furtheiing the cause of oiganized 
medicine 

A clironic heart lesion curtailed his activities, so he perfected himself m 
Cardiology He was known well and most favoiably m the State, as well 
as out of it in that particular hi anch of medicine 

For the past two years he had been noticeably failing m health, but kept 
on with his work until July 8, on leaving his office, he fell and hit his head 
on a concrete pavement, producing a sub-ai achnoid hemorrhage He im- 
proved for a week and a faint hope was held for his recovery, when he began 
to sink and died July 20 

Dr Chase was a genial soul and loved by his confreres He especiall} 
liked to talk to medical students, interns, and those interested m medicine, 
and wielded a powerful influence for good with those with whom he came 
in contact His numerous friends feel a great void since his passing 

Lea a Riely, M D , F A C P , 

Governor for Oklahoma 


DR MARTIN J SYNNOTT 

Dr Synnott, the son of the late Mr and Mrs Joseph A Synnott, was 
horn in Great Neck, Long Island, m 1869 His parents moved to Montclair 
when he was one year old and he resided m that vicinity thei eafter He 
0 tamed his preliminary education in the public school of Montclair and 
graduated from the Montclair High School in 1887 Following this he 
University from which he graduated with a B A degree in 
2 Two years later he obtained his M D degree from the College of 
Physicians and Surgeons of New York City 

ffi 1905 he received an M A degree from Yale which was followed by 
work abroad m the various clinics of Edinburgh, Berlin 
lenna He also studied at St Mary’s Hospital, Paddington, London, 

and at the Harvard Medical School 

t Synnott was a prolific writer of medical articles and kept in close 
ouc with everything medical or pertaining to public health in Essex 
ounty and was a member of the Montclair Board of Health 

World War as Captain and was discharged as Major 

Ml 1 death he was Colonel m the U S Army 

Medical Reserve Corps 

^ member of the Essex County and New Jersey State 
peuti'"\ the American Medical Association, the American Thera- 

Fello^r and the American Proctological Society He was elected a 

Al U -^nierican College of Physicians in 1923 
York r his death he was proctologist at Midtown Hospital, New 

Pital an 11 ^^^^ntus, of the Medical Staff of St Vincent’s Hos- 

practiced Gastroenterologj’' and Proctology for thirty-six years 
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He was a membei of the Immaculate Conception Chuich, Knights of 
Columbus and the American Legion 

Dr Synnott’s first wife, the formei Miss Jane Agnew of Paterson, died 
in 1923 He married Mis Eleanoi Southworth Hopkins in 1925, who 
survives him He is also survived by a son, Paul A Synnott of Port 
Chester, N Y , a daughter, Miss Jane Synnott of Montclair, and a step-son, 
Ralph Hopkins, and a step-daughtei , Miss Natalie Hopkins of Montclair 
Both the medical profession and the College have incurred a great loss 
in his untimely death 

Clarence L Andrews, 
Governor for New Jersey 
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A COMMON LESION OF THE CERVICAL SPINE 
RESPONSIBLE FOR SEGMENTAL NEURITIS 


By Edward L Turner, AI D , F A C P , and Ar bert Oppenheimer, 

AI D , Ben lit, Syi la 


Von Bechterew,’^ Strumpell,' and A'lane ® described many }ears ago 
some of the neurological problems associated with arthritic changes in the 
vertebral column These early investigators obseived variable clinical pic- 
tures in their cases of spinal arthritis and frequently found that there was no 
direct relationship between the arthritic change and the intensity of the 
neurological symptoms Spastic, atrophic, or hypertonic motor changes and 
irritative sensory phenomena, or occasionally anesthesia and flaccid paralysis 
were present in certain of their cases Avith arthritic changes in the ^ ertebral 
column 

In 1916 Nathan,^ who had observed numerous cases of spinal arthritis 
With neurological symptoms, induced experimental non-suppurative arthritis 
m animals m order to study the relationship between the pathological 
changes and the resulting symptomatology Evidences were obtained of 
thickening of the periosteum of the vertebrae, thickening of the connective 
tissue m the region of the costo-vertebral joints and epidural exudate in- 
filtrating the epidural areolar spaces It was felt that these changes could 
lead to irritation and compression of neive roots, the symptomatology de- 
pending upon the degree of nerve root involvement 

Williams and Yglesias ® studied the lumbar spine of a large number of 
cases suffering from sciatica and demonstrated a rupture of the nucleus pul- 
posus With resulting collapse of the intervertebral disc and narrowing of the 
space between the fifth lumbar vertebra and the sacrum Schmoil® had 
previously described these findings in his studies of autopsied material 
^ IS condition caused a subluxation of the facets and a constriction of the 
^ crvertebral foramina Subsequent irritation and compression of the fifth 
uniiar nerve roots produced the painful symptomatology observed in these 
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In 1934 Nachlas ^ described a syndrome of pseudo-angina pectoris orig- 
inating fiom demonstrable changes in the cervical spine Each of the three 
cases described by him had a definite arthiitic involvement of the lower 
cervical spine associated with thoracic pain Irritation and compression of 
the cervical nerve roots secondary to these arthritic changes was felt to be 
the cause of the lefened pain along the medial anteiior thoracic and lateral 
anterior thoracic nei ves These nerves ai e motor pathways and supply the 
pectorahs major and minor muscles Nachlas noticed that acute hyperex- 
tension and lateral bending of the neck produced a stab of pain leferred to 
the region beneath the scapula oi in the piecordium of his patients 

Hanflig® has lecently desciibed a group of 30 cases of pain in the 
shoulder girdle, aim and piecordium due to cervical arthritis He noted 
certain relatively chaiacteristic clinical features of arthiitis of the ceivical 
spine, of which he placed rigidity and pain as the two most outstanding 
symptoms He described these cases as fiequent and as representing a laige 
gioup of elderly individuals with sjnnptoms commonly classed as neuritis 
A successful method of treatment by ti action and manipulation of the neck 
had been used on his patients 

This paper deals with a critical suivey of ovei 50 patients observed by 
the authors dining the past four years It is presented because of the pres- 
ence of a common finding m the cervical spine consisting of a distinct and 
clear cut narrowing of one oi moie of the inteivertebial spaces 

Most of the patients in this gioup were over 50 yeais of age although 
two patients only 27 years old ai e included 

Pam m some part of the shoulder girdle, arm, hand, back, precordium 
oi neck was usually the chief complaint though a few cases gave muscular 
weakness or inability to pei form certain normal movements of the upper 
extremity as the most troublesome s) mptom The pain described by patients 
was quite variable in degree and type Some complained only of pares- 
thesias while others experienced severe radiating pains The location and 
types of pain observed in this group are outlined below 

1 Pain in one oi both shoulders 

2 Pain radiating down the arms (usually unilateral) 

3 Pam on the radial side of the forearm and wrist 

4 Tingling sensations in the fingers 

5 Local painful spot between the scapulae 

6 Pain undei one scapula 

7 Pam low in the neck (posteriorly) 

8 Pain on turning the neck to one side 

9 Precordial distress, diagnosed in several cases as aortitis or angina 

10 Pam exaggerated by walking or riding 

1 1 Inability to sleep because of pain m the recumbent posture 

12 Pam accompanied by limitation of ceitam tjpes of movement of the 

upper exti emities 
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Pam vas iisuall} iinilattial although it had shifted from one upper 
extremity to the other aftei months or jeais in seveial of the cases In 
each of the instances wheie pain had shifted fiom its original site to the 
opposite side there has been a lesidual weakness of the muscles in the pie- 
viously invoked extremit}'' There was a simultaneous bilateral involve- 
ment m onlv a few of oui cases Most of the patients were not conscious 
of pam m the neck and, with tuo exceptions, did not give this as part of the 
chief complaint With two exceptions there was no definite restriction of 
neck movements on passive oi active turning of the head and neck in all 
possible directions Whenevei a patient complained of exaggeiation of 
pain on walking, immediate, and in one case total, relief of this complication 
was obtained by having the patient weai soft lubbei soles and heels Pam 
over one shouldei uas the most common of all chief complaints Most of 
the patients had been suffering foi months oi years and had been subjected 
to lanous treatments The story usually included a diagnosis of arthritis 
m the shoulder and treatment had been directed towards lelief of the symp- 
toms m that region Salicylates had been used in some foim by all of 
these patients Only passing relief or no relief at all had been obtained 
from the use of salicylates Some had been subjected to almost eveiy 
conceivable form of tieatment including ultra-violet light, diathermy, other 
forms of dry and moist heat, deep roentgen-ray therapy, ointments, lini- 
ments, massage and even cautery over the shoulder Several patients had 
oeen treated for elevated blood uric acid because of a “ uric acid diathesis ” 
Unfortunately u e found that no blood studies had been made on such cases 
prior to the use of cinchophen and allied substances Blood studies in our 
aboratories in these patients failed to reveal an abnoimal uric acid level 
“taming little or no relief, these patients had become “ medical drifters ” 
going from one physician to another, even visiting the village cautery expert 
or some other irregular healer in an attempt to gain aid 

Next to pain the most common chief complaint was weakness in one 
ripper extremity or an inability to perform certain noimal movements In 
some instances these disturbed movements were undoubtedly secondary to 
ic pain elicited and were associated with some spasticity In other cases 
ley were the result of actual atrophic changes Several patients coni- 
no difficulty m wi iting One patient, a nurse, found that she could 

th Pmi pioperly and that it would slip fiom between her 

pat*^ index finger when she stai ted to write In both male and female 
observed numerous instances of inability to raise the arm in the 
on 0 ° “^°''^ment involved in brushing or combing the hair Placing a hat 
Seve' if fiom the head was a difficult procedure in some instances 

back^^^f iiomen encountered great difficulty in fastening the buttons m the 
and ^ ^ dresses In one instance a physician had difficulty m writing 
tliese^ Smspmg the steering wheel of his automobile The niajont}’- o 
of were unable to elevate the hand abo\ e the head in the position 

action of the arm as in the Fascist salute With two exceptions t lere 
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was no restriction of active oi passive neck movements Furthermoie there 
was no observable limitation of movements of the ceivical spine, when com- 
pared to normal individuals, on roentgen-ray examination in different posi- 
tions 

Atrophy of the small muscles of the hand has been present in some in- 
stances The hands of these patients may suggest an amyotrophic lateral 
sclerosis, syringomyelia or piogressive muscular atrophy if both sides are 
involved When the atrophy is unilateral the condition is suggestive of an 
accessory cervical rib — a possibility which can easily be eliminated during 
the roentgenologic study 

Although the types of spinal changes observed roentgenologically have 
been variable there has been one consistent finding in all of our cases This 
has consisted of a narrowing of one oi more of the intervertebral spaces in 
the cervical spine If neurological symptoms existed in the patient and 
directed us towards examinations of the cervical spine this narrowing of one 
or more interspaces was found present regardless of whether we were deal- 
ing m addition with hypertrophic arthritis, infectious arthritis or with a 
traumatic displacement Furthermore by a special technic developed by 
one of the authors (Oppenheimer) it was possible to demonstrate by roent- 
gen examination an accompanying narrowing of the intervertebral foramen 
at the same levels (The roentgen technic involved is being described in a 
separate paper ) This narrowing of the interspaces was present in some 
cases in which there was no roentgenological evidence of “ spicule ” or 
exostosis formation In numerous instances marked hypertrophic changes, 
such as marginal lipping of the vertebral bodies, were present but the narrow- 
ing of the intervertebral spaces also existed These hypertrophic changes 
when present always involved the vertebral bodies on either side of a nar- 
rowed intervertebral space One case, a young woman teacher 27 years of 
age with pain between the scapulae, showed arthritic changes between the 
fourth and fifth cervical vertebrae suggesting infectious arthritis Another 
young woman of the same age showed a narrowing of the interspace be- 
tween the fifth and sixth cervical vertebrae and a slight anterior displace- 
ment of the third and fourth cervical vertebrae 

The following case histones are given in some detail in order to illus- 
trate the findings observed m this group of cases 

Case Histories 

Case 1 V D , a woman, 76 years of age Complained of marked pain in the 
left shoulder with weakness of the right arm The pains were greatly increased on 
walking or riding in a car According to her statement pain began first in the right 
thumb about 17 years ago This was followed by a dull pain in the whole right arm 
with definite limitation of movement so that it became difficult for her to comb her 
hair or to button her dresses at her back The pain in the right arm gradually sub- 
sided after some years but never completely disappeared Limitation of movement 
and residual weakness persisted in spite of this relief from pain Seven months ago 
her left arm and shoulder became painful Pam then increased in both shoulders 
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and arms and eventually became so severe on the left side that she \\as unable to 
sleep comfortably She expeiienced the greatest discomfort when lying on her back 
and soon learned that relief could he obtained by placing pillows under the head 
and bending the neck acutely forw’ard Marked weakness similar to that previously 
observed m the right arm began to develop in the left upper extremity Combing the 
hair became so difficult that she had her hair cut off short to avoid the necessity of 
raising the arms to the head The pain in the arms w'as invariably increased by 
w^alking or riding When w^alking, the left arm and shoulder annoyed her so greatly 
that she developed the habit of holding the left hand in the right to protect the arm 
against undue movement She had resoited to innumerable forms of treatment such 
as diatheriu}', hot compresses over the shoulder, liniments, ointments, massage locally 
and salicylates internally wnthout relief 

Physical examination revealed no limitation of passu e movement in the shoulder 
joints She could not internally rotate the left arm and place the hand behind her 
back w'lthout eliciting marked discomfort Elevation of the arm in abduction was 
impossible with either the right or left upper extremity There was no atrophy of the 
shoulder girdle, arm or hand muscles Passive and active movements of the neck 
were not limited and were not painful There w'as no rigidity of the neck mus- 
culature 

Roentgen findings revealed that the intervertebral spaces between the fifth and 
sixth and sixth and seventh cervical vertebrae were definitely narrowed There was 
a slight increase in bony density seen in the surfaces of these vertebrae No exos- 
totic formation, no rarefaction and no deformity of tbe bodies of the cervical vertebrae 
°^servable The diseased part was shifted slightly backward Radiography 
° the entire spine was then made and no changes similar to those seen in the cervical 
spine were observed in the lower segments The body of the twelfth dorsal vertebra 
was deformed, being flattened in its anterior portion (Close questioning revealed 
an old fracture resulting from a fall off a ladder 42 years previously ) Roentgen- 
rays in different positions revealed no limitation of excursion of vertebral bodies m 
c cervical region during active mov'ements (Figure 1 ) 

special interest in this case to note that the patient observed relief from 
pain by bending her head forward This movement relieved the pressure on the 
nerves m the region of the intervertebral foramen by temporarily widening the 
ramen Because her pains were so aggravated on walking she was advised to re- 
^ ace er leather shoe soles with soft rubber soles and heels This gave remarkable 
m immediately from the discomfort on walking Ultra short vv'ave and deep 
oentgen-ray therapy over the cervical vertebrae has brought about marked im- 
provement 

sho ^ S j nurse, aged 54 years The chief complaint was pain in both 

rieht louring the past three months Her discomfort was most marked in the 

the 1 ^ Certain movements, such as internal rotation of the arm and placing 

the middle of the back, caused great discomfort Fastening a dress with 

felt q'' 1°*^^ hooks in back had become impossible At times her right shoulder 

vvhich^* ^ ^umb Three years previously she had noticed weakness in the right hand 
hetwee'^^^^ most troublesome when she was holding a pen The pen would slip from 
About” thumb and index finger if she attempted to write for any length of time 
thumb ” she noticed that the fleshy part of the right hand between the 

' triable” finger was becoming snrunken and flat Recently the pain has been 

On inve t” '*^*^^^sity, sometimes radiating down the outer aspect of tlie right arm 
■^erv history closely it was found that 15 years ago she had had a 

At that t ^ftack of severe cervical pain a short time after a fall from horse ac 
necessarv'”f^ unable to turn her head to the left because of pain and it was 

or a physician to administer several morphine injections for re le 
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Examination of the shoulder joints revealed negative findings Passive move- 
ments were free and unrestricted She could not elevate the right hand above her 
head with the arm in abduction She was unable to place the right hand in the 


tr 



Fig 1 Case 1 Showing narrowing of joint spaces between the fifth and sixth and sixth 
and seventh cervical vertebrae Note the absence of lipping 

middle of her back over the sacrum and elevate the hand along the spine This 
movement could be made passively although elevation of the hand along the vertebral 
column was more limited on the right side than it was on the left The grip of the 
right hand was much weaker than that of the left There was marked atrophy of 
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the soft tissues betiNeen the thumb and index: finger of the right hand No atrophy 
of the shoulder muscles on either side was present and the reflexes of both arms 
were present and normallv active There was no limitation of motion of the spine 
in the cervical region The original diagnosis suggested on hearing her story and 
noting the atrophy of the small muscles of the light hand was an accessory cer\ical 
rib 

Roentgen findings revealed narrowing of the interspaces between the fifth and 
sixth and sixth and seventh cervical vertebrae The bodies of the sixth and seventh 
vertebrae ^\ere flattened, their upper and lower surfaces irregular in contour and 
increased in bony density There was moderate exostotic formation along the 
anterior borders of these vertebrae There w'as no cervical rib Roentgen diagnosis 
was atrophy of intervertebral discs with narrowing of the interspaces and hyper- 
trophic spondylitis in the low'er cervical spine (Figure 2 ) 

This patient has obtained great relief from the pains in the shoulder and arm by 
forcible traction on the head Relief w'as noticed followung the first twm treatments 
All other methods of treatment w'ere discontinued 

Case 3 V K, a woman, 27 years of age The chief complaint was pain in the 
low'er part of the back of the neck between the shoulder blades and o\er the shoulders 
(This was one of the tw'o cases giving pain in the neck as the chief complaint ) 
She had experienced recurrent pain in the back, shoulders and lower neck for several 
years She felt that her troubles began following a diving accident and later a fall 
from a horse There has been no radiation of pain down the arms She has found 
It difficult to turn the head to the left w'hen the pain w’as present 

Physical examination revealed a healthy young w'oman with no limitation of 
movement in the shoulder joints on passive or active manipulation There w'as a 
localized tender spot over the second dorsal vertebra and limitation of movements 
of the cervical spine Turning the head to the extreme right or left w'as difficult and 
painful Hyperextension of the neck as in lifting the head w’hen the patient was in a 
prone position was also very painful 

Roentgen findings show'ed a deviation of the cervical axis due to anterior dis- 
p acement of the third and fourth cervical -vertebrae No bony pathologic lesion w'as 
seen within the bodies of these vertebrae The intervertebral space betw'een the fifth 
^ sixth cervical vertebrae w'as narrower than the other intervertebral spaces 
ere was no demonstrable abnormality in the thoracic spine The roentgen diag- 
nosis was a definite abnormality in position of the cervical spine probably post trau- 
narrowing of one intervertebral space (Figure 3 ) 

Th , was treated by traction on the head while lying in a supine position 

sid^ slowly turned from side to side wdnle traction w^as exerted Con- 

form^ rmief was experienced following the first treatment Physiotherapy in the 
? traction and deep massage caudally over the upper thoracic spine while the 
len was required to elevate the head and rotate it resulted in complete relief fol- 
lowing three treatments 

Case 4 A K Z , a male banker, 53 years of age The chief complaint was 
th*^ raising the left shoulder, and a localized painful spot on the lower end of 
1 ft^l^ t radius just above the wrist The pain and limitation of movement in the 
0 s louder had gradually been increasing for the past several months Discomfort 
was most marked during the night and early in the morning It wms difficult for him 
o raise the left arm when he put on his coat Massage, heat, diathermy and baths 
sb with no relief He had also been informed that the pain in his 

ou der was the result of an increase in the blood uric acid (diagnosed as a case of 
uric acid diathesis ”) but he had obtained no relief from the use of atophan and 

weak and lieai^’- For the past two w'eeks lie had 
egun baling a painful spot on the low'er end of the right radius and felt that the 
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right hand was not as strong as formerly His chief concern was a fear that he was 
developing a paralysis that would invalid him One physician had frightened him 
badly by explaining that the pain in the left shoulder was the result of an aortitis 



Fig 2 Case 2 Oblique view showing actual narrowing of one of the intervertebral 

foramina 


Examination revealed a well nourished male who was not acutely ill There was 
no limitation of neck movement in any direction It was impossible for the patient 
to elevate the left arm above his head He could not internally rotate this arm and 
place the left hand behind his back On relaxation it was possible to move the left 
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shoulder joint freely by manipulation of the arm There was no local tenderness 
o\er the painful spot over the lower end of the right radius Caieful physical ex- 
amination did not reveal any evidence of aoititis Blood pressure was noimal and the 





the ^ 3 Showing deviation of the cervical axis due to anterior displacemeiit of 

nnti <- fourth cervical vertebrae and narrowing of the interspace between the fifth 

sixth cervical vertebrae 

cardiac contour was within normal boundaries He was advised to have a roentgen- 
ray examination of the cervical spine and for the sake of reassuiance to have also 
a roentgen-ray examination of the chest 
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Roentgen findings revealed a classical hypertrophic spondylitis of the lower cer- 
vical spine with lipping present on the anterior lips of the fifth and seventh cervical 
vertebrae There was also a inaiked narrowing of the interspace between the fifth 
and sixth and the seventh cervical and first thoracic vertebrae (Figure 4 ) 



Fig 4 Case 4 Showing hypertrophic spondylitis of the lower cervical spine with lipping 
of vertebral bodies and narrowing of the intervertebral spaces 


The patient rvas advised to have a senes of deep roentgen-ray and short -wave 
treatments over the cervical spine combined with traction treatments Although the 
patient was a well educated, intelligent individual he proved to be a skeptic and sought 
further medical advice About a week later the patient returned quite worried over 
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the fact that further study had revealed that his heart was responsible for the pain in 
the left shoulder while the pain in the right radius was the result of a fracture The 
patient was naturally greatly upset We again advised him that his cardiac findings 
were normal and that the changes in his cervical spine were quite sufficient, in our 




J 

Fig 5 Case 5 Showing narrowing of the interspace between the fourth and fifth cer- 
vical vertebrae with changes suggesting infectious arthritic invohement 

opinion, to be responsible for the svmptoms in the left shoulder He w'as advised 
that we could find no evidence of a fracture in the right radius and that in all prob- 
ability the pain complained of in this region was also referred pain secondary to the 
narrowing of the interspace in the cervical spine As he was still not fully con- 
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vinced roentgenograms of both wrists were taken to demonstrate the absence of any 
bony lesion in either radius He then consented to undergo neck traction treatment 
The local pain in the right wrist disappeared following the first three treatments and 
there was marked improvement of the symptoms in the left shoulder within a week 
Treatment was continued for two weeks and up to the present time (one month) 
there has been no recurrence of pain in either upper extremity 

Case 5 kl F, a woman teacher, 27 years of age This patient was first ob- 
served by one of us in September 1932 at which time she complained of pain in the 
right arm and shoulder of nine months’ duration This pain had gradually increased 
in severity and was variable in its intensity Sometimes the pain was so severe that 
It made her cry from discomfoit during the night Movements of the right arm, 
especially such movements as were involved in combing her hair were exceedingly 
uncomfoi table She had also noticed that writing, sewing or knitting was associated 
with a feeling of weakness and fatigue m the right arm and hand 

Examination revealed no actual involvement of the shoulder joint and move- 
ments were quite free in all directions There was no muscular atrophy of the 
shoulder or arm There was limitation of movement of the neck laterally with mus- 
cular spasm when extreme lateral movements were attempted A local pain spot was 
present under the right scapula 

Roentgen findings revealed that the intervertebral space between the fourth and 
fifth cervical vertebrae contained a few hazy calcifications The anterior ligament 
connecting the bodies of these two vertebrae was calcified and the whole interspace 
was nan owed The upper thoracic spine was normal The changes in the cervical 
spine had the appeal ance of those seen m the infectious rheumatic type of arthritis 
(Figure 5 ) Search for foci of infection was instituted and the teeth carefully 
cared for The patient experienced some relief from autohemoclysis and sterile milk 
injections intramuscularly Salicylates had more effect in this case than they did 
111 most of the other cases of our series Traction on the neck, which was prescribed 
first, gave in this instance only partial relief 

Discussion 

In the five cases presented we have attempted to select histones demon- 
strating the different types of roentgen findings observed in our group of 50 
cases It will be noted that hyperti opine, post traumatic and rheumatoid 
changes have been included Some of the patients showed no actual bone 
change of either the hypertrophic or rheumatoid type All of the patients 
m this group had clear cut narrowing of one or more intervertebral spaces 

If one studies the relationships of the intervertebral foramina through 
which tlie nerves pass as they leave the spinal canal in the cervical region, it 
is quite obvious that narrowing of the interspaces between the veitebrae can 
and does change the diameter of these foramina This narrowing can of 
course be doubly troublesome if there should happen to be exostosis forma- 
tion around the foramen as well as atrophy of the intervertebral disc Con- 
sideration of the relationships of these foramina also helps to explain why 
some patients have found it much more comfortable to sleep with the head 
propped forward since it will be seen that this position tends to widen the 
foramina while hyperextension increases symptoms because the borders of 
the foramina shorten the diameter m this position Any inflammatory 
changes occurring around the nerves as they pass through these foramina 
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would also tend to aggravate the situation Referred pain along the distri- 
bution of the fibers involved then takes place 

The middle and lower cervical regions were most commonly involved m 
our cases This gives us a clue as the cause of the frequent shoulder pain 
The fourth cervical segment supplies the sensory innervation over the top of 
the shoulder, and the fifth cervical segment supplies the sensory innervation 
of the outer surface of the arm between the shoulder and elbow The 
deltoid muscle is supplied by nerve fibers derived from the fifth and sixth 
cervical segments Shoulder pain and limitation of certain types of shoulder 
movement should be an indication for study of the cervical spine This is 
especially true of pains that are not associated with actual arthritic changes 
in the shoulder One of the most common mistakes m regard to these 
shoulder pains is to regard them as indicative of heart disease 

It was pointed out at the beginning of this paper that most of our 
patients were over 50 years of age If there is any indication of precordial 
distress or if the pain is limited to the left shoulder and arm it is rather 
natural to check on the state of the heart and large blood vessels It must 
be remembered that these elderly individuals usually have aortic shadows 
more dense than those seen in younger people and that the diagnosis of an 
aortitis or aortic sclerosis as the cause of the referred pain should be made 
with caution unless very obvious pathology exists On the basis of our 
observations we strongly advise that patients with shoulder pains or pre- 
cordial distress be subjected to a fluoroscopic examination of the cervical 
spine as well as roentgen examination of the heart and gi eat blood vessels 
The problem as to the actual etiology of hypertrophic arthritis of the 
spine is still unsettled The observations made in our series of cases may 
help to explain the formation of exostoses seen in this type of arthritis 
Since all cases in this group have shown a consistent narrowing of one or 
more interspaces we are led to believe that this narrowing may be the first 
change of importance that takes place in many or perhaps all of these cases 
t at later develop hypertrophic spondylitis The thinning of the inter- 
vertebral disc must greatly increase the trauma of the vertebral bodies es- 
pecially along their margins This traumatic factor alone could in time be 
responsible for sufficient irritation along the vertebral margins to produce 
Ae formation of exostoses and the lipping so frequently seen m this disease 
t his IS being offered merely as a possible explanation but corresponds to the 
dog experiments of Compere and Keyes 

We are inclined to agree with Hanflig in regard to his statement that 
these cases are quite common If they are kept in mind and actually looked 
for they will be seen from time to time in every physician’s office They 
constitute a group that is commonly misdiagnosed repeatedly and that fre- 
quently becomes medical “ drifters ” because of the absence of physical 
findings in the neck This can be largely avoided by more careful history 
taking and roentgenological examination Furthermore the question of 
referred pain in relation to changes in the cervical spine should be constantl}’’ 
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kept in mind Avhen dealing with problems involving pain oi distuibed move- 
ment of the neck, upper extiemity and chest Close questioning of these 
patients will fiequently leveal severe tiauma of the spine at some pievious 
time, often many years eailier 

Some of these patients obtain maiked relief by means of neck traction 
Hanflig’s technic of traction using a Sayres sling suspension with block and 
tackle arrangement is perhaps the most simple method Manual traction 
and manipulation will give satisfactoiy results in some cases although it is 
exceedingly stienuous exercise for the mampulatoi Some cases are re- 
lieved greatly by the use of ultra short wave therapy directly over the cei- 
vical spine The use of soft rubber soles and heels is advisable for all pa- 
tients suffering fiom pathologic lesions in the cervical spine 

Furthei discussion of the roentgen findings observed m this group of 
cases is being presented m a subsequent communication 
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ACUTE PNEUMONITIS ^ 

William H Allen, M D , F A C P , Fort Sam Houston, Te.\as 

It is doubtful if there is anything in medicine presenting greatei diffi- 
culty in classification than the so-called respiratory diseases In every 
outbreak the problem arises when to cease the use of such terms as naso- 
phar 3 -ngitis and acute bronchitis m order to adopt the equally indefinite one 
of influenza One is confronted with the same difficulty in placing the 
pneumonias, though some progress is being made toward adoption of an 
etiological classification It is with no wish to add to the prevailing con- 
fusion that we have found it useful to classify as acute pneumonitis a group 
of cases characterized by signs of respiratory infection, benign course, few 
physical signs, and roentgenographic eindence of a localized pulmonary in- 
volvement 

The dictionary gives pneumonitis as a synonym of broncho-pneumonia 
Pathologically, this may be true but clinically and roentgenologically it repre- 
sents a definite group, possibl}'’ a sub-group of the so-called broncho-pneu- 
monias 

During the year 1935, there were admitted to the Medical Service of the 
Station Hospital, Fort Sam Houston, 2081 cases of respiratory disease 
Of these, 53 were classed as pnmaiy lobar pneumonia, 16 as primary bron- 
cho-pneumonia, and 68 as acute pneumonitis From the last I have selected 
50 cases for analysis It is doubtful whether this represents the true in- 
cidence of the condition as only in the more seveie cases of respiratory 
infection were chest films made As the diagnosis must be made almost 
solely by this means there appears to be no doubt that pneumonitis is gen- 
erally overlooked This is borne out by the paucity of reference to it in the 
literature 

Etiology This is uncertain but as all these cases occurred in the general 
group of acute respiratory infections it may be assumed that a filtrable virus 
w'lth a secondary invasion by the ordinary bronchial tract organisms was the 
causative factor While pneumococcus typing is carried out in all primary 
pneumonias, no effort was made to do so in the majority of these cases here 
reported In a few, group IV pneumococci weie isolated, in others, no 
pneumococci were found 

Due to the regulations governing admissions to our service, the great 
majority of the patients reported were young, adult males, but one female 
being included in the present analysis The minimum age w'^as 9 and the 
maximum 51 with an average of 25 5 We are unable to judge of the true 
age and sex incidence of this condition 

91 invitation before the Texas Club of Internists, San Antonio, Texas, Februarj 

li 1^35 Received for publication April 15, 1936 

I'rom the Medical Service, Station Hospital, Fort Sam Houston, Texas 
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Pathology As theie were no deaths in this senes or in others that I 
have seen no definite knowledge of the pathology exists The lung lesion 
may be visualized as an inflammatoiy and exudative piocess extending from 
the bronchioles into the alveoli over a localized portion of a lobe or lobes 
The involvement was pi edommantly of one or both lower lobes in 92 per cent 



Fig 1 Pneumonitis extending from the right hilum 


Table I 


Lobes Involved 



Cases 

Per cent 

Right lower 

18 

36 0 

Both lower 

15 

30 0 

Left loiver 

11 

22 0 

Right all 

2 

40 

Right middle 

1 

2 0 

Right upper 

1 

20 

Left upper 

1 

20 

Both upper 

1 

20 


50 

100 0 
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of oul cases ■v\ ith the gi eater incidence on the i ight side Taking tlie lungs as 
a whole, the i ight was involved in 44, the left in 24, and both in 32 per cent 
Symptoms On admission the patients complained of the usual symp- 
toms of acute respiratory infection — cough, fevei , malaise, and “ cold in 
i^ie head ” There was a noticeable absence of the oidinary symptoms of 
pneumococcus pneumonia, such as initial chill, sharp pain, and lusty sputum 



Fig 2 Piieuinonitis of left lower lobe 


When there was complaint of pain in the chest it was described as a dull 
aching or sense of fulness In no case w^as there the stabbing pain of pleural 
imolvement This may be explained by the fact that the involvement was 
almost invariably central 

The maximum temperature was usually recorded within a day or two 
of the onset Defervescence was commonl}^ rapid though m a number of 
cases a low grade, irregular fever persisted for many days The maximum 
temperature is showm in table 3 
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Table II 


Symptoms on Admission 


Cough 

Cases 

Per cent 

43 

S6 0 

Fever 

35 

70 0 

Malaise 

27 

54 0 

"Cold” 

27 

54 0 

Pam or soreness in chest 

15 

30 0 

Sore throat 

14 

28 0 

Headache 

14 

28 0 

Weakness 

4 

80 

Chill 

4 

80 

Nausea or vomiting 

3 

60 

Bloody or blood-tinged sputum 

2 

40 

Abdominal pain 

2 

40 

Stiff neck 

1 

2 0 

Vertigo 

1 

2 0 

Night sweats 

1 

20 

Table III 

Maximum Temperature 


Cases 


Per cent 

99'-100' 4 


80 

lOO'-lOP 9 


18 0 

I0P--I02' 10 


20 0 

102'~103' 15 


30 0 

103'-104' 7 


14 0 

104'-105' 5 


10 0 

50 


100 0 


Physical Signs These weie consiiicuous by their absence As shown 
in table 4, 36 ( 72 per cent) had fine or medium moist rales ovei the involved 
area, while 10 (20 per cent) had no demonstrable signs In a large propor- 
tion no rales were found at the time of admission, these appearing from one 
to three days later Impaired lesonance was found in but 3 (6 per cent) 
and broncho-vesicular breathing in but 1 (2 per cent) 

Table IV 


Physical Signs 



Cases 

Per cent 

Fine or medium rales 

36 

72 0 

Coarse riles 

3 

60 

Impaired resonance 

3 

60 

Broncho-vesicular breathing 

1 

2 0 

Friction rub 

1 

20 

No signs 

10 

20 0 


The maximum leukocyte count was below 14,000 in 78 per cent of the 
cases, and in 54 per cent it was 10,000 or less 

Table V 

Maximum Leukocyte Count 



Cases 

Per cent 

5000- 7000 

12 

24 0 

8000-10000 

15 

30 0 

11000-13000 

12 

24 0 

14000-16000 

7 

14 0 

17000-20000 

3 

6 0 

Above 20000 

1 

2 0 


50 

100 0 
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Roentgenological Signs Majoi Bowen o£ the Army Medical Corps, to 
whom I am indebted for the roentgenologic studies m these cases, has re- 
cently described tlie findings in influenzal pneumonitis as follows 

Influenzal pneumonitis involves only a portion of a lobe, usually basal, though 
It has been seen in the upper lobes and involving more than one lobe without increase 
in symptoms It extends outward from the hilus well into the parenchyma, occasion- 
ally reaching the periphery The roentgen appearance is that of a confluent mottled 
fan or rounded area, usuallj' of homogenous moderate density in the central portion, 
with the borders fading into the normal lung It has the appearance of an exudative 
alveolar infiltration and is usually more localized and of more even density than the 
bronchopneumonias of childhood or than those wdiich complicate adult diseases The 
usual picture of broncho-pneumonia is a scattered mottling not confined to one lobe or 
sharply localized ^ 

In the present senes, 44 per cent showed a single area of pneumonitis 
while 36 per cent had more scattered infiltration Eighteen per cent had two 
aieas of increased density, usually involving both lower lobes 

Table VI 

Roentgenologic Signs 



Cases 

Per cent 

Single area of pneumonitis 

22 

44 0 

Two areas of pneumonitis 

9 

18 0 

Scattered infiltration 

18 

36 0 

No definite signs 

1 

20 


50 

100 0 


Complications These were rare Three cases (6 per cent) developed 
acute maxillary sinusitis and one each, acute otitis media and urticaria One 
case had a peritonsillar abscess with subsequent necrosis of the cervical lymph 
nodes, requiring operative intervention 

Prognosis There were no deaths in this series The maximum period 
of hospitalization was 91 days for the case with peritonsillar abscess and 
necrosis of the cervical glands, the minimum was nine days, and the average 
28 days This avei age is in excess of what might be expected m a civil hos- 
pital due to the fact that a soldier is not dischai ged until he is able to return 
to full duty but it serves to indicate what may be considered the length of 
convalescence In the majority of cases hospitalization was prolonged by 
weakness and the persistence of cough and rales aftei all other symptoms 
and signs had subsided 

A better idea of the duration of the disease may be gained from the days 
of fever as shown in table 7 


Days 
1-2 
3-5 
6 — 8 
9-11 
12-15 
16-20 
Over 20 


Table VII 

Duration of Fever 

Cases 

Per cent 

4 

SO 

15 

30 0 

12 

24 0 

7 

14 0 

4 

80 

2 

40 

6 

12 0 

50 

100 0 
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Tieatmenf This has been puiely symptomatic Emphasis has been 
placed on adequate nursing, fiee use of fluids, and a lelatively high carbo- 
hydrate intake Codeine has been used fieely for the contiol of cough 

Summary 

1 Acute pneumonitis is used as the designation foi a form of lespiia- 
tor)'^ infection chai actei ized by a benign course, few physical signs, and loent- 
genologic e^adence of a localized inflammatoiy piocess in the lung 

2 In the absence of deaths the pathology is unknown but it is assumed 
to be an extension of an inflammatoiy process fiom the bronchioles to the 
alveoli with exudation 

3 The symptoms aic those of a model ate to stveie lespiiatoi) infection 

4 The diagnosis must be made by i oentgenogi aphy 

REFERENCE 

1 Bowln, a Acute influenzal pneumonitis, \ni Jr Rocnt nnd Radium Therap, 1935, 
xxxiv, 168-174 



DIVERTICULA OF THE STOMACH ^ 

By Lay Martin, M D , F A C P , Baltwwie, Mmyland 

Diverticula of the stomach aie laiities Tlie a^erage ph^’-sician has 
had no experience with this abnoi niaht} , and this lack of experience is not 
limited to the clinical side of medicine, it is also found among the pathol- 
ogists 

My interest in the subject was awakened b} discoveimg a diverticulum 
of the stomach in a patient — a patient uho wanted to know all about the 
condition What should he the treatment — medical, surgical oi none? What 
were the symptoms caused by the abnormaht) ? Did it mciease or decrease 
in size? What was the danger of perforation? How often should a re- 
examination be made? How often did it occur? What was the chance of 
malignant degeneiation? As a result a study was made of the condition 

An exhaustne search through the ai chives of the Historj^ Department of 
the Johns Hopkins Hospital was unfiuitful in reiealmg a single case diag- 
nosed ante mortem Not one was reported aftei laparotonij Appaiently 
none was reported by the i oentgenologic department The search was 
continued through the records of the patholog} department and fi^e cases 
were found These and one living case are repoited belou 

C\sE Reports 

Case 1 A physician, aged 40 years, consulted me complaining of indigestion, 
bloating, distention and at times a gnawing sensation which was partially relieied 
food He was concerned about himself to the point of believing that he had a duo- 
denal ulcer Certain factors, to him of serious import, had come into his life and 
made him quite tense His story was tvpicalh one of anxiety neurosis On physical 
examination nothing remarkable was noted 

Fluoroscopic examination of his stomach showed an unusual condition Barium 
flowed freely through the esophagus and the cardiac orifice The stomach was in 
good position, the rugae w'ell defined and regular, and the tonicity normal To the 
mesial side of the lesser curvature, in the upper fundo-cardiac portion, W'as a spherical 
mass, which was mobile, not tender, clearly defined, of smooth regular outline 1 h s 
was connected to the stomach by a narrow pedicle films made later by Dr J W 
Pierson, convincingly demonstrated its patency^ and that it connected the barium filled 
sphere with the stomach Hours after the stomach w'as freed of barium, the duer- 
ticulum remained Msible The patient finally sohed his personal problems and the 
gastric symptoms abated The diverticulum is still as noted abo\e 

Since 1920, five cases of diverticulum of the stomach have been noted 
in the department of pathology of the Tohns Hopkins Hospital They are 
gn eii seriatem below In none of these cases does the clinical history give 

* Recened lor publication Jamnr\ 6 1936 

1 roni the Gistro-Tntestin il Dnision of the Department of Medicine, Johns Hopkins 
Hospital and Unn ersitj . j i 
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any suggestion of the presence of the diverticulum and such symptoms as 
were manifest were located m othei systems than the gastrointestinal 
Case 2 A 39-year-oId negro female 

Anatomical diagnosis History of sudden convulsive death at operation under 
procaine anesthesia Operative wound m left thorax cardiac hypertrophy, ascites, 



Fig 1 Showing diverticulum of the stomach soon after ingestion of barium sulphate 


bilateral hydrothorax, edema of back, chronic passive congestion of lungs, liver and 
kidneys Diverticulum of stomach Mitral insufficiency 

Macioscopic dcscnptioii The stomach is normal in size and contains a small 
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amount of semifluid food The mucosa shows postmortem digestion At the dome 
of the cardia, there is a small diverticulum about 3 cm across and bulging out about 
2 cm The musculature over this area is greatly thinned out and leaves practically 
nothing but the mucosa and serosa 

Mtaoscoptc desaiption All muscular coats except that of the mucosa disappear 
over a small area 



Case 3 A 59-> ear-old \\hite male 

mitral valvpT”^ diagnosis Acute and chronic \errucose endocarditis of aortic and 
Aortic stenosis and insufiiciency, slight scarring of mjocardium. 
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caicliac hypeitiophv, chionic passive congestion of lungs and viscera, clubbing of 
fingers, edema of ankles, mural thrombosis pulmonary emboli, infarcts, and edema 
Generalized arteriosclerosis, old scars in kidneys, prostatic h} pei ti opliy, slight hyper 
trophy of bladder muscle Dental canes Diverticulum of stomach Papillary 
c 3 'stadenoma of kidney Thrombi in piostatic plexus 

Maci oscopic dact iptwn Near the cardiac orifice the stomach Yall is thinned out 
o\ei an aiea of about 2 cm in diametei so that a little pouch is formed 

Mici oicopic dcsci iption Sections of the stomach taken through the pouch show 
normal sei osa and mucous membrane The muscular lav ei is scant 
Case 4 A 60-} e 11 -old white male 

Anatomical diagnosis Hvpophvseal tumor piessing on optic chiasm with atiophy 
of right optic tract and nerve Calcified area on surface of right uppei lobe with 
fibious pleural adhesions Caseous tubeiculous lymph nodes along trachea and hiluni 
of right lung Disseminated tubercles in livei lungs, spleen, kidnevs Obesity 
Diveiticula in p}loius 

Mac! o<!copic dcsci iptwn Just proximal to the pvloric valve there are two div'er- 
ticula measuring 1 cm in diametei and 1 cm deep, over which the mucosa appears to 
be intact Dr MacCallum “At the pvlorus theie is a sacculation with complete 
lining of mucosa ” 

Mici oicopic dcsci Iptwn 1 lie walls of the one diverticulum seen are noimal 
Caic 5 A 16-v ear-old negio female 

Anatomical diagnosis Acute necrosis of liver, small liver, jaundice hemoirhages 
into endocardium, puerperal uterus diveiticulum in pvloric position of stomach ac- 
cessory panel eas Fresh ulcei in duodenum diffuse enlargement of thvroid Cal- 
cified v^essels in corpus stiiatum 

Mact oscopic dcsci iption Stomach — about 1 cm fiom the pylorus there is a small 
diveiticulum in the stomach wall with an opening measuring 5 mm in diameter It 
IS about 1 cm deep and there seems to be a palpable little tumor at the end of the 
diverticulum The lining of the little cavitv seems to be normal pale mucosa There 
IS also a duodenal ulcei 

Mid oscopic dcsci Iption Stomach There aie two sections which show the stom- 
ach The opening of the small div^erticulum is missed The section one vv'as cut 
further to show it if possible Hovvevei, one shows the space in the w'all of the 
stomach and at the base the little nodule which turns out to be for the greater part 
made up of gland tissue There are a few areas of pancreatic tissue 
Case 6 A 28-year-old negro female 

Anatomical diagnosis Encapsulated caseous tubercles in lungs, hyaline and case- 
ous tubercles in tiacheal Ivmph nodes Disseminated tubeicles in spleen, liver, kid- 
neys, intestines and lung Tubeiculous meningitis Infarcts in spleen, puiulent 
tonsillitis, lobular pneumonia Cvst in left ovaary with hemorrhage Scairing of 
pancreas Syphilis (positive Wasseimann) Diverticula of stomach 

Maci oscopic desa Iption The fundus of the stomach is thinned out, and on the 
ventral surface of the greater curv'ature, near the cardiac end, four shallow excava- 
tions are seen Peculiar punctate excav'ations measuring less than a millimeter, are 
genei ously scattei ed in the mucosa neai the cardiac end of the greater curvature, more 
posterior than the larger ulcers Theie is a diverticulum lined vvnth normal stomach 
mucosa near the pyloric end of the fundus 

Mid oscopic desa Iptwn The mucosa, muscularis, muscular laver and serosa are 
intact 

Discussion 

The subject about to be discussed offers one of the best examples of that 
common fault of the medical historian, i e the acceptance of prevnous au- 
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thors’ inteipretations of the writings of others The wnteis who have 
made any attempt to outline the history of our knowledge of gastric divei- 
ticula all lefei to Helmont as being the fiist to see and report the finding 
Voigtel IS the authority generally cited foi fii st mentioning Helmont Those 
who do not mention Voigtel asseit that Helmont m 1804 leported the first 
case 

To explain the continued reiteration of this inaccurac} , we may best start 
with the repoit by M Fournier® m 1774 He performed an autops} on a 
former patient, whose clinical couise had been completely mystifying to him 
His description of what he obseived on section is of no immediate interest 
to us until he says that the stomach was filled with numei ous foi eign bodies 
such as pieces of iron, wood, etc , and he wi ites “ La forme de I’estomac 
etait un quarre long On y distinguait aisement quatie faces chacune de 
quatre pouges de largeur L’ayant otnert nous > trouvames toutes les piece 
detailles ci-apres dans le lappoit et tellement ariangees que Ton aurait dit 
qu’une main adroite les eut placees chacune de faqon qu'elles eussent occupees 
le moms de place possibles ” At no point m his article is there any reference 
to a sac or a dn erticulum In 1804 Y oigtel ■* i ef en ed to Fournier’s patient, 
and commented upon the numerous ai tides sm allowed by him In describ- 
ing the pathological findings (on page 512) he says “ Im Sclilunde fand 
man ein grosses Stuck Holz m Alagen aber. innerhalb emeu besondern Sack ” 
Surely a misrepresentation of the facts as lepoited by Fournier 

Another factoi which has apparently helped confuse the unwary was 
Voigters"* description of a duoclenal dneiticulum on page 504, under the 
general subject of Hydropis Ventiicuh He writes “In der nntte des 
Pfoitneis hiiig em mit Wasser gefuUten Sack, dei eines Fingers lang und 
cmen Zoll dick w^ar, und sich in der Zw olff mgei darm erstreckte ’’ Citing 
previous refeiences to the subject he refers to page 154 of Moebius’ ® book, 
which was published in 1661 Here the authoi may^ be quoted “ Hydropis 
Ventriculi nienmit Lazaius Rneius in obseivat comiminie p 364 in quo 
tantus tumor ejus ut ex aperto nonanginta librae aguae effluerent ’’ 

It so happens that on page 137 of this same lolume of Moebius theie is 
a reference to Helmont “ sacculum ventriculi annatum et lapidilus refeitum 
conspexit Helmont ’’ Not only does Voigtel not lefer to Helmont but his 
reference to Fournier is incorrect, besides that the dn erticulum he himself 
obseried and described w'as connected wnth the duodenum 

Another mistake which has been carried on down m the literature is in 
regard to a gastric di\ erticulum alleged to have been described by V asquez ® 
m 1859 A soldier died some time after being badly jarred On section 
there w^as revealed “ existencia sobre su parte superior y lado derecho de 
enoime saco, ciego, al porecer, mas en comunicacion con el esofacgo por 
pequenos aquejeros que a modo de regadera daban paso a las fiquidas bebidos 
de que estaba llena su caridad, y cuyas paredas de mas de un pulgada de 
giosoi ostentaban cn su superficie esterna dneisas maticos desde el violado 
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sl clsro, piopio clc Icis nicnibisiiRS In tins iiistsncc tlicrc wss s trsunicitic 
diverticulum of the esophagus, not of the stomach 

In spite of the lanty of the abnormality there is quite an amount of 
literature on the subject, and to avoid the possible continuation of the errors 
noted above the information presented below has been taken from the orig- 
inal repoits The compiled data on the 103 uncomplicated pulsion diver- 
ticula aie piesented in table 1, and the cases are arranged m their order of 
publication Besides this number, the other 22 more or less complicated 
cases are leported in then turn 

Repoits aie available from many countries The earliest authentic case 
I haie found is that of Thomas Baillie,^ who writes “ A part of the stomach 
is occasionally formed into a pouch by mechanical means, although very 
rarely I have seen one instance of a pouch being so formed, m which five 
halfpence had been lodged The coats of the stomach were thinnei at that 
part, but were not inflamed oi ulcerated The halfpence had remained there 
for some considerable time, forming a pouch by their pressure, but had not 
irritated the stomach m such a manner as to produce inflammation or ulcera- 
tion ’ His report has been followed by others, at first, as one might sus- 
pect, mainly from Geimany These early cases were noted at autopsy and, 
although many were reported m full and with suggestions as to etiology and 
reasons for their position, they were incidental findings They have been 
found at all ages Broman ■'* and Pernkopf each found one m an em- 
bryo and Sinclair reported a four months old child who was operated upon 
for the same condition The majority of these cases were first observed 
when the patients were m their thirties, forties and fifties It has been the 
habit of most observers to state that the abnormality was most commonly 
seen m women Of the 103 cases reported, 54 occurred in women 

Description of the Abnormality 

There aie two geneial types of diveiticula of the stomach 

1 Pulsion This includes the congenital group and also the cases which 
lesult from such congenital malformations as a gastric muscle hiatus, a 
localized absence of gastric muscle, oi simply a local weak area of gastric 
muscle In the latter sub-division, a sufficient increase of intragastnc pres- 
sure might distend the weak spot until a pouch or di\ ei ticulum was formed 

2 7 1 action This includes such pouchmgs, folds, protrusions, niches, 
etc , as are brought about by disease process (infections, neoplasm) in the 
gastric wall, or by any process without the gastric wall which will cause it to 
protrude in any of the conditions noted above 

The diverticula reported in this paper were all of the pulsion tj-pe 

Position 

The most common location for the pulsion type of diverticulum is near 
the cardiac opening of the stomach Most anatomists state that in this 
1 egion the stomach musculature is poorly developed 
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From table 2 it is evident that 61 per cent of the diverticula of the 
stomach are situated within the radius of a few centimeters of the cardia 
The other 39 per cent are distributed most frequently along the lesser curva- 
ture They have also been found to occur along the greater curvature and 
on the anterior and posterior surfaces of the fundus of the stomach In the 
living case reported in this paper, and in which the diagnosis was made by 
roentgen-ray, the diverticulum was situated on the lesser curvature some 
distance below the cardiac orifice 


Histology or the Walls or the Diverticula 


Diverticula of the stomach may be classified under three headings in 
respect to the construction of their walls 

1 Those consisting of one or more layers of gastiic tissue, 

2 Those consisting of gastric tissue plus pancreatic cells, 

3 Those consisting of tumor cells plus more or less gastric tissue 


1 Various Gastric Layeis In far the greater number of diverticula the 
stomach walls contain only gastric tissue From case to case there may be 
a wide range of difference in the construction of the individual wall, it may 
consist of anything from gastric mucosa with a covering of serosa to a wall 
which includes normal muscular and mucosal layers In table 2 the con- 
struction of the wall has been tabulated as intact, muscle thinned with mucosa 
and serosa present, and mucosa and serosa only Of the 56 cases m which 
the diverticulum was examined and described 16 had intact walls, 23 had 
thinned muscular layers, and six had walls which consisted of mucosa and 
serosa alone The other eight were not described 

No case has been included in which the serosa had been distorted to the 
extent that the diverticulum might be of the traction type The two diver- 
ticula found in embryos were found to be lined with normal mucosa and to 
have a musculature like that of the rest of the stomach This was also true 
in the case of the infant of four months upon whom Sinclair operated In 
two of the cases m my senes there was a complete absence of musculature 
over part of the diverticulum This was demonstrable macro- and micro- 
scopically 

A numbei of investigators have endeavored to further define the chai- 


acteristics of the two sub-groups (congenital and acquired) of the simple 
pulsion type The)’- would classify as congenital those which contain all the 
layers of the gastric wall Those which contained thinned musculature, 
they would classify as acquired Several of them believe that those whose 
walls consist of mucosa and serosa only should be called herniations 

It IS noteworthy that although there is a great variation in the thickness 
of the gastric musculature, the mucosa has been found, with one or two 
exceptions, to be similar to that noted over the remainder of the stomach 
- Panel eatic Inclusion One case of this type is presented in my senes 
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and 14 others have been culled from the hteiatme In only one instance 
was such a diverticulum found near the caidia, in this patient ^ there were 
two diveiticula, one as noted and the other near the pyloius In the other 
patients the pouch was neai the pylorus and (except in three instances) on 
the lesser curvatuie The wall of these diveiticula always consisted of the 
normal gastric layeis and the island of panel eatic tissue was usually found 
at the peak There seems little doubt that these represent congenital ab- 
normalities Broman feels that they are simply the dilated excietory ducts 
of hypei ti opined panel eatic islands whose acini have not been able to 
develop noi mally 

The only two cases which weie found at opeiation weie leported in a 
general aiticle by Moynihan The finding was accidental, for he was 
operating foi duodenal ulceis All the otheis weie noted at autopsy My 
case IS the only one i eported in i ecent years 

3 Tnino)9 Benign oi Malignant Adenomyoma have been 
found in the walls of gastiic diverticula on foui occasions, caicmoma 
thrice and fibrosarcoma once 

Size and Shape of Diveriiclla 

As might well be suspected, the diveiticula aie of vaiious shapes and 
sizes The openings may be small and lead tin ough a nan ow pedicle into 
a considerably enlaiged sac Again the diametei of the opening may be 
the largest dimension, so that the diveiticulum assumes a pouch-hke ap- 
peal ance If the sacs do not retain baiium, the diveiticula will, of course, 
be undiagnosed roentgenologically, and they may well be missed at operation 
The diameters of the sacs of the oiiginal cases heiem i eported vaiy from 
1 by 2 cm to 5 by 6 cm This coiiesponds to the variations of most of the 
1 eported cases, although some of them are larger 

The laigest was measured by Stolz and Hickel as 8 by 10 by 20 centi- 
meters It was removed at operation Kleine also lepoited an operative 
case with a diveiticulum the size of his fist In both, the walls were le- 
poited as noimal and the pedicle was mseited in the piepyloiic region 

Two groups of investigatoi s cite instances in which small openings 
of gastiic dn’^erticula were seen via the gastioscope 

Roentgenologic Diagnosis 

Since the use of loentgen-iays foi diagnosis of gastiic abnoimahties, 
theie has been a maiked inciease in the numbei of lepoited cases of gastric 
diverticula It is in the past 15 yeais that the majoiity of the cases have 
been described From the early days attention has been called to the diffi- 
cult)^ of making the distinction between the pulsion and the traction diver- 
ticulum and especially Haudek’s niche 

=* Thelemen,-^ Ghnski,i® Klob Gegenbauer,® Wagner " Nauwerk,’’'’ Falconer,-® Wei- 
schelbaum® Vigi and Gamberini,®® Muller, Mo\nihan,®" 2 cases, Heubet^o Gardiner, =■' 
Merkel,-® 2 cases 
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It IS interesting to note that the fiist loentgen-iay demonstration o£ 
gastric diverticulum was by Brown in 1916 Before opeiation it was con- 
sidered to be the defect of a gastiic ulcei At operation it was recognized 
as a pouch-hke divei ticuhiin and was invaginated Four years later Mellon, 
et al noticed a defect which was called carcinoma At operation a diver- 
ticulum was found, and section of its mucosa, they state, showed piecancer- 
ous changes It was in 1923 that Akerlund elevated the technic of 
1 oentgenologic diagnosis of this condition to its piesent high plane Now, 
under propeily controlled conditions, an experienced obsenei is not apt to 
label some othei condition as a diveiticulum Failuie is moie liable to 
occui on the negative side, i e dn^eiticula when small, or in unusual positions 
may not produce recognizable shadow's 

Akerlund laid down ceitain essential requirements to be met before a 
clear cut decision could be made The sac must be mobile, it must be loose 
and unattached to extra-gastric sui rounding tissue and organs, the shadow' 
must be w'ell defined, smooth, regulai and must be noted from various angles 
Generally there is no tenderness 

The cardiac end of the stomach is a loose, rather flabby tissue and oc- 
casionally it overlies the fundus, so that to the inexperienced observer the 
bizarre examples of juxtaposition are puzzling This type of residual must 
not be confused with diverticula It is possible that this is one of the bases 
for a number of alleged mistaken roentgenologic diagnoses of diverticula of 
the stomach I say allegecll) mistaken because their absence w'as inferred 
from the fact that the) w'ere not found at operation How'evei , as noted in 
the case lepoit, it seems quite likely that some of the pouch-hke t}pe of 
diverticula may easily be missed at opeiation, particulaily so w'hen they 
occur in such suigically inaccessible legions as near the cardiac orifice of 
the stomach 

In spite of the fact that a numbei of roentgen-ray diagnoses hd^e been 
coiroborated at opeiation and that numerous undiagnosed dueiticula ha\e 
been seen at autopsy, tlieie is a laige school of skeptics The first of these 
W'as de Quervain '''* He has been followed by Schlesinger,®" Guillot,"* 
Zoltam,*® Muller and a number of lecent Italian investigators Especially 
vehement among them are Anziolotti,®^ and Taddei ‘‘ The former has 
wTitten a long leview' on the subject W'hich contains much of interest and a 
great deal not germane It W'ould seem that the only justification for this 
school IS that it diaw's attention to the care necessaiy foi diagnosis It also 
illustrates the need foi correct historical approach since its exponents are 
unaw'are of the proved cases in the literature 

Symptoms 

Many investigatoi s have reported instances in w'hich symptoms were ac- 
ci e ite to gastric diverticula In a number of these studies, diagnosis was 
mace j roentgen-ray While under piopeilj conti oiled conditions this is 
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a satis factoiy pioceduie, it does not lule out other complicating factors 
which might readily be the basis for the symptoms Other cases have been 
repoited m which opeiative procedures have been carried out on patients 
with definitely known complicating disorders In some of these instances 
the diveiticulum was found during the routine surgical examination of the 
stomach 

The only acceptable method foi establishing a basis for the belief that 
diverticula might cause symptoms is by surgery In uncomplicated cases 
the disappearance of symptoms, following diverticulectomy, would be fairly 
conclusive proof if a sufficient numbei of patients weie operated upon In 
table 3 IS a compilation of the 28 operations performed on patients with ap- 

Table III 


Records of Some of the Findings on 28 Patients before and after Operation 


Ref 

Author 

Age of 
Patient 

Symptoms 

Position of Diverticulum 

Result 

12 

Kleine 

adult 

+ 

prepyloric 

not stated 

73 

Sinclair 

4 months 

+ 

prepyloric 

cured 

44 

Tupper 

43 

+ 

prepyloric 

cured 

56 

Southerland 

51 

4* 

prepyloric 

cured 

27 

Jones 

33 


prepyloric 

cured 

57 

Weiss 

49 

+ 

prepyloric 

cured 

35 

Brown 

27 

+ 

prepyloric 

cured 

40 

Mellon et al 

54 


greater curvature mid portion 

cured 

83 

Gile 

7 

+ 

prepyloric 


87 

Bell and 

37 

? 

cardiac 

not found 


Golden 





63 

Lawson 

50 

no 

cardiac 

not found 

33 

Boreszeky 

32 

+ 

prepyloric 

cured 

33 

Boreszeky 

53 

+ 

prepyloric 

cured 

61 

Thomson 

45 

+ 

cardiac 

questionable 

72 

Pansdorf 

48 

+ 

prepyloric 

cured 

13 

Kolaezek 

45 

+ 

prepyloric 


82 

Lenarduzzi 

48 

4- 

greater curvature mid portion 

not found 

90 

Bonnet 

44 

+ 

cardiac 

cured 

91 

Rivers 

36 

+ 

cardiac 

cured 



28 

4 " 

cardiac 

no note 



43 

+ 

greater curvature mid portion 

no note 



30 

-f- 

prepyloric 

no note 



26 


prepyloric 

cured 



51 

+ 

prepyloric 

no note 



49 

+ 

prepyloric 

cured 



59 

4 “ 

prepyloric 

not cured 

55 

Delherm 

adult 

+ 

prepyloric 

cured 

48 

Stolz 

48 

+ 

prepyloric 

cured 


parently uncomplicated gastric diverticulum It shows that an impressive 
number, 64 3 per cent, became symptom free after operation Three of the 
operators were unable to locate the diverticulum In 18 per cent of the cases 
where symptoms were accredited to the abnormality, no note was given as 
to the effect of the operation In the cases of only two of the patients was 
there doubt that the symptoms were caused by the divei ticulum In all but 
SIX of these cases the diveiticulum was located m the fundic or pyloric re- 
gions 
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In a few cases, notably those of Huist and Briggs,“" symptoms disap- 
peared after the patients learned to empty their diverticula by postural drain- 
age Bell and Golden also state that this procedure might be of assistance 

Judging from the reported cases, the symptomatology is varied and apt 
to be vague The most general complaint is indigestion , i e gas, distention, 
eructation and, at times, pain coming on some time after meals A con- 
siderable number of the patients complained of a gnawing sensation and a 
hunger pain with relief by food Avhich was suggestne of peptic ulcer 

Since it may now be taken for gi anted that diverticula do cause symp- 
toms, It IS quite likely that the s}mptoms of a numbei of those patients, 
whose diagnosis was made hy roentgen-ray, were caused by the divertic- 
ulum Many of the cases weie caiefully studied, and an analysis of the 
impressions of the investigators shows that in 49 per cent of the cases the 
opinion prevailed that there was a direct connection between symptoms and 
sac, and that in 16 per cent of the cases such a connection was held to be 
questionable 

In table 2 it may also be seen that in 21 cases (about 20 3 per cent) there 
was no statement as to symptoms and in only 16 cases (about 15 5 per cent) 
did the writers explicitly state that there were no symptoms Of the former, 
17 were noted in autopsy material m which the diverticulum was an in- 
cidental finding and a careful review of the clinical symptoms was not given 
Of the latter there are a number of cases diagnosed by roentgen-ray m which 
the diverticulum was also a chance finding 

Bleeding is not a rare complication, having been noted on eight occa- 
sions Surgery has been utilized in six of them In one, 

evidence of bleeding from a diveiticulum was found post mortem In the 
other instances it ceased 

It should also be noted that in all the literature no case of rupture of a 
gastric diverticulum has been reported 

Miscellaneous Details 

It may be of interest to recount some of the othei peculiarities met with 
in this abnormality Four times “l so, i-', s- noted that there were 

two or more diverticula of one stomach In the same number of in- 
stances “ It has been associated Avith a diverticulum of the duodenum 

on three occasions a gastric diverticulum was noted in patients witli 

diverticula of the colon 

The combination of diverticulum and ulcers has been commented upon 
by a numbei of writers Kleine,^" Boreszeky,’® Schlesinger and Jones 
feel that diverticula may result from a gastric ulcer when internal pressure 
reaches a certain height However, the great majority of diverticula have 
not been found m association with ulcers Consequently, whereas the 
S}mptoms of uncomplicated gastric diverticula are often suggestive of peptic 
ulcer, it must not be forgotten tliat ulcers may be associated with the ab- 



462 


LAY MARTIN 


noi mailt}- In the ai tides leviewed the association of chvei ticulum of the 
stomach and peptic nicer has been enconnteied 10 times ‘>2, si, -is 12, w 

Three of the cases weie leported by Kleme 

Treatmeni 

Treatment of this abnoimality, as in most medical problems, is a matter 
of judgment Piobably a number of diverticula have been observed in the 
study of a patient sufifermg fiom neuiosis, though the defect was giving no 
symptoms The In ing case 1 epoi ted above is an example of this situation 
and It would be clearly eironeous to considei this abnoimality as a cause of 
his symptoms It is questionable if diet 01 medication has any useful field 
of application here Howe\ei, in ceitain instances, wheie theie is reflex 
irritability, some relief may be obtained by smooth food and by belladonna 
Obviously, if theie aie no symptoms the conditions should be left alone, for 
let it be lecalled that no report of perforation has come to light Conse- 
quently, there is no necessity to make an immediate decision between medical 
and surgical treatment 

The question of caicinoma developing is of couise to be considered 
Here it may be restated that only a minimal numbei of such cases has been 
observed Therefore the iisk is apparently but slight Instances have been 
reported in which relief from symptoms Avas produced by postural diainage, 
but this procedure would be of seivice only m those cases having a sufficiently 
broad pedicle 

As noted above, 24 cases have been repoited in which the symptoms of 
the patient have justified operation and in which postoperative relief was ob- 
tained Consequent!} one should not hesitate to use suigery if the occasion 
wan ants it 
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A STUDY OF FOUR CASES OF ACQUIRED ARTERIO- 
VENOUS FISTULA BY MEANS OF THORO- 
TRAST ARTERIOGRAPHY 

By Waliace M Yailr, MD, FACP JVa<{Jungto]i, D C 

Arteriography is a ■valuable adjunct to the methods of investigation of 
vasculai disease of the extremities Thorotiast.f a 25 per cent stabilized 
colloidal solution of thoiium dioxide, is a \eiy satisfactoiy medium for this 
pioceduie This radiopaque contiast medium was used first for hepato- 
splenograph). It has been used without apparent seiious immediate or 
remote ill effects by a number of investigatoi s m this countiy“’*’“ m spite 
of its non-acceptance by the Council on Phaimacy and Chemistiy of the 
Ameiican Medical Association “ For seveial years it has been used exten- 
sively both abioad and in the United States for arteriography of the ex- 
tremities ’’’ ® i-s q'lig amount necessary foi ai teriograpliy is much 

less than the 75 c c often employed foi hepatosplenogiaphy The use of 
this amount for the latter puipose in most of 175 cases by Rigler, Koucky 
and Abraham ® over a period of three and a half yeai s and m 200 cases by 
Yater, Otell and Hussey over a peiiod of nearly five }ears has not been 
found to be associated with latent i adioactivity, the most important ill effect 
contemplated Foi loentgenographic demonsti ation of the vascular system 
of an uppei extiemity an aAeiage of 10 c c and of a lower extiemity an 
average of 20 c c are usually sufficient These i datively small amounts are 
ceitainly devoid of any possible latent ill effects 

Technic or Arieriographi 

With a model ate amount of expeiience the biachial aitery in the ante- 
cubital fossa (the needle pointed towaid the axilla) and the femoial aiteiy 
111 Seal pa’s triangle (the needle pointed towaid the pelvis) can leadily be 
enteied through the skin with a venipuncture needle (18 gauge, 2 inches 
long) The skin and tissues around the arteiy aie fiist anesthetized undei 
aseptic conditions with some local anesthetic, such as 1 pei cent noiocame 
The aitery is punctured by the needle attached to a syringe containing the 
Thorotrast, the extremity being in position for the taking of the fiist loent- 
genogram When the point of the needle is ■uithin the lumen of the aiteiy 
bright red blood flows foicibly into the barrel of the syringe and pulsates 
therein until the vessels proximal to the needle aie occluded In the arm 
the cuff of a sphygmomanometer is usually used for this purpose, the cuff 
being inflated above the systolic pressure In the thigh an assistant can 

*Recened for publication Maj 9, 1936 , ^ i tt 

From the Georgetown UnnersiH School of Medicine and the Galhnger Municipal Hos- 
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easily occlude the femoial aitei} b) digital piessure of the Aessel against the 
pubic bone The Thorotiast, at lOom lempeiatuie oi previously warmed, is 
then injected with model ate speed into the arteiy and the needle withdrawn 
The first roentgenogiam, usually anteroposterior, is taken almost at once 
without allowing blood to flow into the artei les 

If the upper extiemity is to be studied the foreaim and hand, palm up- 
ward and fingers slightly separated, aie posed on one half of a 14 by 17 inch 
roentgen-iay film, the othei half being coveied by a lead shield Aftei 
the first exposure is made the extremity is shifted to the other half of the 
film The sphygmomanometer cuff is lapidl}' deflated to the height of the 
diastolic pressure and foui beats are allowed to pass into the forearm, after 
which the cuff is lapidly inflated to a point above the systolic pressuie The 
second exposuie is then made The first exposure usually shovs the mam 
arteries of the forearm with a few of their hi anches and the palmar arches , 
the second shows some of the mam arteries of the forearm, the palmai 
aiches, some of the digital artei les and often some of the Aeins 

If the lower extremity is to be studied the lower two-thirds or more of 
the thigh and the upper one-fourth of the leg are posed on half of the film 
After the first exposuie the film is shifted down to include on the unexposed 
half the leg and foot either in the antei opostei lor position oi m the lateial 
position with the leg somew'hat flexed Fne beats are then allow'ed to pass 
into the extremity, after which the occlusion is re-apphed and the exposure 
made The first exposure usually shows W'ell the femoral aitery and a few 
of Its branches, the popliteal arteiy and the fiist part of its mam branches, 
the second shows the main arteries of the leg wuth some of its branches and 
the main artei les of the foot 

The following roentgen-ray technic is satisfactorj Tube distance 30 
inches, ^2 millimeter aluminum filter, high speed screens, 100 milhamperes, 
2/10 second, voltage varied according to thickness of the part (3 cm , 46 
K V P , 4 cm , 47 K V P , 5 cm , 49 K V P , 6 cm , 52 K V P , 7 cm , 
55KVP ,8cm,57KVP ,9cm,59KYP , 10cm,62KVP , 11cm, 
65 K V P , 12 cm , 68 K V P , 13 cm , 71 K V P , 14 cm , 74 K V P , 
15 cm , 76 K V P ) 


One of the most important difficulties occasionally encountered is spasm 
of the artery consequent to its puncture To avoid this drawback I make 
it a custom to inject the contents of an ampule of Spasmalgin intravenously 
about 15 minutes prioi to the arterial puncture This procedure also re- 
lieves the nervous patient’s apprehensiveness 

When properly performed, the injection of the Thorotiast is made wath 
light pressure If the injection requires undue pressure the needle is not m 
the lumen of the artery pAen if the medium is injected into the tissues 
about the artery or into the Avail of the vessel, hoAvever, no serious damage 


contains Pantopon 0 011 gm , papaAerme hvdrochlonde 0 022 gm and 
^ ^ ester of atropine) 0001 gm It is prepared by Hoffmann-LaRoche, 
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IS done Tliei e are, howevei , pain, redness and local heat, which subside in 
a veiy few days with the use of hot, moist compresses 

Uses or Arteriography 

Arteriography has been used mainly to assist in determining the kind 
of vascular disease, the location of occlusions and the extent of the collateral 
cii dilation Consequently, most of the cases have been instances of 

\ascular disease associated with tiophic changes oi gangrene Some cases 
have been leported, howevei, of 311011135111 and artei lovenous fistula The 
latter have been rare Horton has reported a case of acquired arteriovenous 
fistula^® and one of congenital fistula*' Frieli and Lei} have reported 
two cases of the congenital foim 

Acquired Arteriovlxous Fistula 

1 he acquired form is usually due to a gunshot or stab wound, more often 
the former There is usually one fistula, but occasionally there are more 
The penetrating body must go thiough both the artery and the vein A 
hematoma forms about the vessels, soon stopping the henionhage Ad- 
hesions deielop about the outei sui faces of the vessels, closing their lateral 
wounds, but the blood fiom the arter}, being under much highei pressure 
than that m the vein, passes thiough the fistula between the artery and the 
vein and prevents closure of the adjacent openings 'Ihus, the indnudual 
bleeds constantly into the veins of the extiemity The fistula is usually a 
direct one, the foimation of an aneurysmal sac between the artery and vein 
being uncommon Medium-sized and large vessels are usually affected, 
since the penetrating object must pass through them without completely 
severing them 

A small fistula is well borne by the organism, necessitating little read- 
justment, but a laige one involving a large aitery and vein calls forth com- 
pensatory mechanisms m oidei to overcome the effect of the constant tend- 
enc}’ to a diminution of arterial blood volume and to provide sufficient 
blood flow through the affected extremity The heart enlarges and beats 
faster, the pulse piessure increases, due mainly to a drop in the diastolic 
pressure, and the total \olume of blood increases When the fistula is 
closed by compression the pulse late suddenly drops to noimal (Branham’s 
bradycardiac sign*"), the blood pressure becomes raised, and the cardiac 
shadow contracts Because of the severe strain placed upon the heart, con- 
gestive failure may eventuate 

The local effects consist in dilatation of the vein involved and the 
proximal part of the artery The tributary veins become dilated and toi- 
tuous The superficial veins of the extiemity become prominent The 
blood pressure m the veins of the extremity approaches that of the arteries, 
and the oxygen content of the blood in the veins becomes practically arterial 
The veins may actually pulsate The surface temperature over the fistula is 
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usually increased, that distal to it decreased The hmb distal to the fistula 
IS often increased in girth due to venous engorgement and edematous in- 
filtration and hypertrophy of the subcutaneous connective tissue with atrophy 
of the skin and skeletal muscles Trophic changes are prone to occur distal 
to the fistula Since the flow of blood through the arteries distal to the 
fistula IS greatly decreased, the veins take over the function of the arteries 
in nourishing the hmb, but there is difficulty in the return of deoxygenated 
blood from the capillaries Paitial anoxemia of the tissues results If 
these tissues are even slightly injured the iioimal inflammatory reaction of 
repair is feeble or absent, and progiessive ulceration or gangrene supervenes 
A loud hum n ith systolic accentuation is heard with the stethoscope over 
the fistula and in its neighborhood and is transmitted down the course of the 
veins, often to the tips of the fingers or toes A thrill is palpable also over 
the fistula and may be transmitted a short distance along the vein 

There is usually no difficulty in differentiating between a simple aneury^sm 
and an arterio\ enous fistula, since the physical signs mentioned above are 
lacking except peihaps for a less intense systolic murmur, and a thrill if 
present is less marked Trophic disturbances are not so common or severe 
The venous phenomena do not occui , and the oxygen content of the blood in 
the veins is not increased 

The four cases reported below illustrate the phenomena described They 
also show the value of arteriography m cases of arteriovenous fistula The 
exact site of the fistula may be determined, its size estimated, and the 
mechanism of blood flow through the extremity’’ explained The extent of 
the collateral circulation, however, can not thus be gauged 

Case Reports 

Case 1 Small fistula between the ulnar aiteiy and vetn’^ A negro boy, aged 
15 years, was sent to the Gallmger Municipal Hospital on February 26, 1933 because 
Ins heart had been found to be moderately enlarged by a physician in tlie syphilis 
clime, where he was being treated because of a positne blood Wassermann reaction 
His health had always been good except for measles, mumps and chickenpox Five 
months previously he had been wounded in the right arm by a shotgun His arm 
had become swollen and bluish immediately afterward, but these signs had gradually 
disappeared without leaving any disability of the extremity Ph3’Sical examination 
w'as essentially negative except for the heart and the right arm The heart w^as 
moderately enlarged, the apex beat being 8 5 cm from the midsternal line in the 
fifth left intercostal space There w^as a soft systolic murmur at the apex and a higher 
pitched s>stohc murmur at the base The second aortic sound was accentuated The 
right arm and forearm w'ere visibly larger than the left The length of both arms 
was 48 cm The circumferences of the arms at various points w'ere as follows Arm, 
7 cm aboie olecranon process 22 cm left, 23 8 cm right Forearm just above 
wrist 15 2 cm left, 16 cm right Hand below thumb 20 cm left, 20 4 cm right 
A number of small scars in the antecubital fossa and its neighborhood were 
present where the buckshot had entered The movements of the extremity w^ere 
normal Trophic lesions and color changes w'ere not noted, and the superficial veins 
were not dilated A loud humming sound wnth sjstolic accentuation was heard witli 
* Previously reported by Yater and White =0 
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Fig 1 Case 1 Small arteno\enous fistula between the ulnar artery and vein Many 
buckshot are present in the tissues about the elbow A small saccular bulge m the ulnar 
vein at the site of the fistula is shown on the ulnar side of the forearm Arteries are visible 
abo^e and below the fistula, but of the \eins onlj the brachial is visible 
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the stethoscope in the right side of the neck and down the entire length of the right 
arm It was audible even at the tips of the fingers The greatest intensity of the 
murmur was m the antecuhital fossa nearer the ulnar side A thrill vas palpable in 
the extremity, but its distribution -was not as great as that of the bruit Its point of 
maximum intensity vas much more definite than that of the murmur, being about 
5 cm below the middle of the antecuhital fossa on the ulnar side The heart rate 
was 80 per minute, and the rhjthm was regular The s^stohc blood pressure was 
140 mm Hg and the diastolic' 80 mm Hg in the left arm, in the right arm the 
systolic pressuie w^as also 140 mm Hg, but the diastolic pressure could not be detei- 
mmed, the sounds being heaid loudl> down to the zero point Closure of the fistula 
by compression over the point of maxinium thrill did not alter tlie pulse rate appre- 
ciably, but the systolic blood pressure in the left arm dropped to 130 mm Hg The 
Kahn test of the blood was 4 plus, hemoglobin, 88 per cent (Newcomer), leuko- 
cytes, 5200 pel cu mm Ihe unnah'sis was normal Detennination of the oxygen 
content of the blood in the superficial reins of the nglit arm show’^ed that the blood 
was practically arterial A roentgenograin of the chest revealed moderate enlarge- 
ment of the heart 

An arteriogram w'as made bv injecting 10 c c of Tliorotrast into the brachial 
artery at about its middle (figure 1) Because of the high puncture point a tourniquet 
W'as used instead of a sphygmomanometer cuft to occlude the ressels above A large 
numbei of buckshot were sliow'ii in the tissues about the region of the elbow' The 
brachial arteiy and the arteries of the forearm were w'ell demonstrated, especially the 
radial and the interosseous A moderate number of smaller arteries w'ere shown 
On the ulnar side of the forearm a short distance below' the elbow' joint there was a 
small rounded shadow representing a localized saccular dilatation of the ulnar vein 
at the site of the fistula The ^ems below this point w'ere not demonstrable, but the 
brachial vein above the elbow was quite obvious The fistula was apparently one 
connecting the first part of the ulnar arterj and vein The ulnar artery itself at 
that point could not be clearly seen because of the presence of buckshot, nor was it 
possible to saj' positnely that anj of the small arteries running dow'invard from this 
region was the ulnar They appeared to be more piobably muscular branches of 
the radial artery 

Since It W'as thought the cardiac enlargement w'as due to the fistula, operation 
was advised but w'as lefused The boy w'as examined again three years later He 
was in excellent health, and there was no appreciable change elicited in the physical 
examination Operation was again refused 

Comment Although it seemed that the inci eased size of the heait was 
due to the fistula, the fistula tvas undoubtedly a very small one To begin 
with, the affected vessels tveie relatively small There was little change in 
the circulatory status w'hen the fistula tvas closed The bruit and thrill of a 
small fistula are just as intense as those of a laige one, sometimes moie, so 
that these signs may not be used as indicators of size The arteriographic 
features indicating a small fistula were ( 1) that the veins were not demon- 
strated below the sac, (2) the sac was small and localized, and (3) the 
arteries both above and below the fistula were well shown 

Case 2 Small fistula between the popliteal arteiy and vein The patient, L D , 
aged 44 years, was admitted to the Gallinger klunicipal Hospital on July 18, 

, complaining of chills, fe\er and pain in the lower right axillarj region, which 
lie claimed had begun suddenh about 24 hours before For about a jear he had had a 
pro uctne cough, increasing weakness, night sw'eats, low grade fe\er, occasional 
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diarrhea, occipital headaches, some loss of weight, veitigo, tinnitus, palpitation of the 
heart and some dyspnea on exertion He had been shot with a shotgun in the right 
popliteal region in 1907 He had had pneumonia, gonorrhea, a chancre and typhoid 
fever He did not appear to be very ill Physical examination was essentially 
negative except for evidence of pneumonitis in the lower part of the right lung, 
moderate enlargement of the heait with a blowing systolic apical murmur, and the 
following findings in the right lower extremity The latter was larger than the left, 
having a circumference about 1 cm greater both above and below the knee A 
marked systolic tin ill was palp.ible whose greatest intensity was in the right popliteal 
fossa, but which was felt half vay up the posterior surface of the tiiigh and half way 
down to the ankle A loud, harsh bruit was lieaid with tlie stethoscope in the popliteal 
fossa and vas transmitted up the posterior surface of the thigh to the back and 
abdomen and down the leg to the plantar surface of the foot and to the tips of the 
toes This was practically continuous, with systolic accentuation Both thrill and 
bruit ceased when the femoral artery was compressed above Scarpa's triangle The 
blood pressure in the aims was 180 systolic and 100 diastolic In the right thigh 
It was 248 systolic and 100 diastolic, while in the left it was 220 systolic and 120 
diastolic Tlie temperature was 102° F , the pulse rate was 120 per minute and the 
respiiatory rate was 26 per minute Uiiiialysis was normal The hemoglobin was 75 
per cent, the eiythrocytes numbeied 3,760,000 and the leukocytes 18,000 per cubic 
millimeter of blood wnth 63 per cent pob'inorphonuclear leukocytes and 18 pei cent 
band foims Ihe Kahn test of the blood was negative A roentgenogram of the 
chest show^ed a small aiea of opacitv in the iiglit apex and an irregular area of in- 
creased density in the basal portion of the right lung Tlie temperature continued 
to be elevated a degree or tw'o each afternoon, but the symptoms w'ere soon greatly 
relieved by bed rest Attention w'as then focused on the arteriovenous fistula of the 
right popliteal artery and vein 

The blood pressure gradually dropped, and on July 25 it was 134 systolic and 
84 diastolic in the arms, 180 systolic and 90 diastolic in the riglit thigh, and 164 sys- 
tolic and 90 diastolic in the left thigh With compression over the arteriovenous 
fistula the blood pressure rose to 148 systolic and 100 diastolic in the arms and to 170 
systolic and 110 diastolic in the left thigh At the same time the pulse rate dropped 
from 95 to 88 per minute The venous pressure lose from 86 mm to 110 mm of 
w'ater The blood volume as determined by the Congo red test w^as 5800 c c The 
circulation time as determined by the sacchaiine test was 14 seconds Blood from a 
vein in the right thigh w^as blight red 

Roentgenogi ams of tlie middle of the right lowei extiemity were made after 
the injection of 20 c c of Phorotrast into the right femoral artery in the region of 
Scarpa’s triangle, with the artery occluded just above by the fingers of an assistant 
Although the artery and not the vein w'as injected, as indicated by the pulsations ni 
the syringe after piercing the vessel, and although closure of the artery above the 
point of injection w'as maintained by pressure, it was mainly the veins that were 
demonstrable in the films (figure 2) The femoral and popliteal veins were greatly 
enlarged, more especially in the knee, and just below the joint there was a saccular 
down-pouching of the popliteal vein Part of the great saphenous vein was visible 
above the knee The popliteal vein just below' the fistula w'as seen and also some of 
its small muscular tributaries, but all weie of small size and not tortuous In the 
upper part of the film a few small arteries were also noted (not shown in the photo- 
giaph) Some scattered buckshot were present in the tissues On another day the 
injection was repeated (figure 3) The first roentgen-ray' exposure was made a trifle 
later than on the former occasion The appearance was essentially the same, except 
that the femoral vein was not visible, but the great saphenous vein, which anastomoses 
freely with the popliteal vein, was well show'n 
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On August 13 an operation -was performed to leniove the segment of the popliteal 
artery and vein including the fistula It had been assumed that the collateral cir- 
culation was well developed because of the great age of the fistula But m spite of 
all postoperative precautions gangrene of the stump followed, and the right leg was 
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follmved bv*senticem!^^^^ However, infection developed in the stump, 

loiiowea by septicemia, and death occurred on September 21 
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The pulmondr\ condition for wlncli the patient A\as Iiospitahzed did not pi ogress 
during the peiiod of hospitalization Actually, the pneumonitis of the right lower 
lobe resolved, as indicated b> phjsical examination and roentgenograms of the chest 
The patient’s cough subsided but returned a few days before death Several ex- 



Fig 3 Case 2 Another film after a second injection of Thorotrast The contrast 
medium has left the femoral vein and fills mainlj the great saphenous vein and the popliteal 
vein 

animations of the sputum failed to leveal tubercle bacilli Permission for necropsy 
could not be obtained because the patient had no knovn relatives 

Comment Although the arteriograms m this case weie not essential 
to the diagnosis of ai teriovenous fistula nor to the determination of the 
location of the fistula, and although mistakes in judgment were made, inter- 
esting information was obtained fiom the experience aflforded by the case 
As Allen and Camp have stated, arteriography is valuable m increasing 
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our knowledge of the mechanics of vasculai diseases In the case here re 
ported It IS seen that the force of arterial blood passing into a vein through 
a small opening may produce during life a localized dilatation m the vein 
which roentgenographically resembles an aneurvsmal sac but which is not a 
true aneurysm The small size of the fistula was demonstrated arterio- 
graphically by the absence of dilated and tortuous veins distal to it The 
absence of arterial shadows shows how rapidly blood flows from the artery 
into the vein even through a small fistula, but in the case of a small fistula 
apparently most of the blood entering the vein through the fistula returns 
immediately toward the body and relatively little goes into the veins of the 
limb distally 

The great age of the fistula without evidence of chronic passive conges- 
tion in this case was an indication of its small size The cardiac hypei- 
trophy wa^ due probably more to hypertension than to the fistula A small 
fistula is not necessarily conducive to the development of an adequate col- 
lateral circulation, even after many years of existence In fact, it is im- 
possible on the basis of artenographic studies to determine whether a fistula 
of any size stimulates the formation of a very adequate collateral arterial 
circulation, although m all other vascular diseases of the extremities tlie 
extent of the collateral ciiculation is one of the most nnportant uses of 
arteriography However, Reid,*’- on the basis of clinical and experimental 
studies, concluded that an arteriovenous fistula is the most powerful stimulus 
there is to the development of collateral circulation of the surrounding ves- 
sels Nevertheless, it is safer to assume m any case'(yf arteriovenous fistula 
that the collateral circulation is not adequate, and measures to assure an ade- 
quate collateral circulation should be instituted before operation Such 
measures consist mainly in the daily occlusion of the artery leading to the 
fistula for a few weeks prior to operation Increasing periods of occlusion 
from five to fifteen minutes one to several times a day should be instituted 
Had this procedure been followed in this case the patient’s limb and life 
might have been saved, although it is well known that ligation of the pop- 
liteal arter)’- is frought with more danger than that of the femoral artery 
higher up 

Case 3 Small fistula between the femoral a7teiy and vein A white man, G B 
aged 34 years, entered Georgetown Unuersity Hospital on January 7, 1936, complain- 
ing of weakness, dyspnea on exertion, pallor, nocturia, and swelling of the ankles 
The illness had apparently begun about 10 months before with intermittent pains in 
the right side of the body from the shoulder to the hip, present mainly on exertion 
After several months these had ceased Much later the other symptoms had become 
noticeable The past history was unimportant except for a shotgun wound in the 
lett thigh when the patient was eight years old About three weeks later he had 
noticed a palpable thrill just distal to the left inguinal ligament About seven years 
ater arteriovenous aneurysm was diagnosed on the occasion of a fracture of the left 
inp On admission he was found to be poorly nourished, pale and weak The heart 
enlarged, and there was a loud sj’stolic apical and precordial murmur 

le 00 pressuie i\as 132 sjstohc and 56 diastolic Numerous small scars were 
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piesenl in the skin of the uppei, aiiteiioi pait of the left thigh There weie visible 
stiong pulsations of the femoral artery in Scat pa’s tiiangle with slight bulging in that 
legion A strong thrill was palpable in the same area A loud systolic murmur was 
audible from the umbilicus to tlie tips of the toes, with greatest intensity over the 
femoial arter> just below the inguinal ligament There were no trophic changes, 
and there was very little difference in the measurement of the lower extremities 
With pi essure ovei the apparent site of the fistula the pulse rate instantly dropped from 
98 to 90 per minute, the venous pressure rose from 72 to 174 mm of water, and the 
blood pressure fell 10 mm Hg The blood pressure in the left leg was 140 systolic 
and 68 diastolic and in the riglit leg 124 systolic and 64 diastolic The urinalysis 
showed some albumin and a few casts The hemoglobin was 28 per cent (New- 
comer), tlie erythrocytes numbeied 1,980,000 and the leukocytes 6,800 per cubic 
millimeter of blood, with 68 per cent polymorphonuclear neutrophiles The blood 
non-protein nitrogen was 45 mg per 100 c c of blood The phenolsulphonephthalem 
test of renal function showed 12 per cent elimination of the dye during the first hour 
and 18 per cent duimg the second hour 'Jhe Kahn test of the blood was four plus 
The temperature was elevated iiregulaily daily to 101 5 to 103° F with occasional 
morning remissions to normal The pulse late varied from 100 to 130 per minute 

An arteriogram was made with some difficulty, since the fistula was apparently 
so high in the thigh that the femoral arteiy had to be injected close to the inguinal 
ligament and therefore close to the point where the assistant occluded it Further- 
more, firm compression at this point was quite painful Houevei, a fan arteriogram 
was obtained (figure 4) Shadows of many buckshot were seen m the tissues of the 
upper thigh There weie no aiteries definitely Msible A laige, somewhat oval and 
mottled shadow of the dilated upper part of the femoial vein was visible Beloiv 
this on the medial side of the femur were the mam vein and a moderate number of 
small veins, not veiy tortuous On the lateial side of the femur othei straight veins 
were evident 

Subacute bacterial endocarditis was consideied a piobable diagnosis in spite of 
persistently negative blood cultures, but on reflection it was deemed possible that the 
vegetations might be piesent in the arteriovenous fistula and not in the heart, as in 
the case of Hamman and Rienhoff -- Accoidingly, it was decided to attempt extir- 
pation of the fistula, but only after a period of daily occlusions of the femoral arterj 
to stimulate the development of collateral circulation, even though the fistula was 
considered to be small and had existed 26 years without evidence of heart failure 
or trophic changes During this preparatory period evidence of increasing renal 
insufficiency de\ eloped, the blood non-protein nitrogen rising to 70 mg per 100 cc 
of blood 

On January 29 operation was performed by Dr Fred Sanderson The fistula 
was found to be located about 2 cm below the origin of tne profunda femoris artery, 
which like the common femoral artery was very large The femoral vein was gi eatly 
dilated in this legion There were many vessels in the vicinity, mainly veins, and 
the operation vas difficult The segments of the femoral artery and vein containing 
the fistula were extirpated In order to control hemoirhage it was unfortunately 
necessary to ligate the great saphenous vein, and a hemostat had to be left on a 
tributary vein Examination of the specimen removed showed a fistula about 2 nun 
m diameter connecting the artery and vein directly and containing no vegetations 

After the operation the arteries of the leg and foot were still felt to pulsate, and 
the extremity remained almost as warm as the other However, the limb swelled a 
gieat deal and became somewhat livid because of venous obstruction The day fol- 
lowing the operation a diastolic murmur became audible over the base of the heart for 
the first time A day later petechiae first appeared Hiccough began and persisted 
The operative wound became infected Ten days after the operation profuse venous 
hemorrhage occurred from the wound, and a few hours later the patient died 
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Fig 4 C 

No arteries are Msible^^'riip n^np'°' between the femoral artery and vein 
fusiform ^enoL'aneur^sm^he^^^ems^Yr\°^^s^w^ 

present in the tissues ' isible but are not tortuous Alany buckshot are 
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Necropsy revealed bacterial vegetations on the aortic valve but no evidence of 
chronic endocarditis The femoral vein was completely thrombosed There was 
ulceration of the profunda femons arter 3 ', and a small communication with the vein 
had resulted from this lesion 

Comment The fistula was small and had existed for years, but some 
part of the arterial blood to the afifected extremity apparently passed into 
the veins through the fistula, although a goodly part also went down the 
profunda femons aitery The diiect course of the veins instead of a tor- 
tuous one indicated that the fistula was small If it had not been necessary 
for conti oiling hemorihage to tie the gieat saphenous vein the fistulectomy 
would undoubtedly have been successful, since the fistula was just distal to 
the oiigin of the profunda femons alter}’’ However, the venous return 
was obstructed and thiombosis occurred m the veins, resulting in severe 
venous stasis in the limb The foot remained warm and the arterial pul- 
sations were present 

Case 4 Laige fistula between the popliteal at teiy and vein The patient, G K , 
a negro aged 52 years, had been shot m the region of the left knee with a 0 38 caliber 
rifle in 1921, 14 years before The bullet entered the skin just below the patella on 
the anterolatei al aspect of the leg and came out in the lower popliteal region In 
three or four days the leg became greatly swollen from the knee down It had re- 
mained almost as large from that time but was always less swollen after a period of 
bed rest An ulcer had appeared about a year later on the middle of the anterior 
aspect of the leg This had become quite large but some healing had occurred from 
time to time The toe nails of the left foot had become thickened and had not grown 
as fast as those of the right foot For the previous five years there had been inter- 
mittent bleeding from the rectum of variable amounts of bright blood Some dyspnea 
on exertion had been noticed latterly 

The essential points of the physical examination were as follows The heart was 
moderately enlarged, the visible apex impulse being 10 5 cm from the mid-sternal 
line (the clavicle measured 18 cm ) There was a systolic precordial murmur A 
strong pulsation synchronous with the heart beat was palpable in the left lower 
quadrant of the abdomen The left leg was considerably larger than the right below 
the knee The measurements were as follows 

Circumference, middle of thigh, light — 43 cm, left — 41 8 cm 
Circumference of calf, right — 31 cm , left — 37 3 cm 

Distance from anterior superior iliac spine to internal malleolus, right — 97 5 cm , 
left — 100 cm 

A large area on the anterior and lateral surfaces of the left leg was deeply pig- 
mented, and there was a small, irregular granulating ulcer in its middle (figure 5) 
The left ankle was limited greatly in its movement The left foot was red, very moist 
and quite warm The superficial veins were prominent over the left thigh and upper 
calf, and the great saphenous vein was very large (about 2 cm in diameter) from 
just below the knee up nearly to Scarpa’s triangle (figure 6) Blood drawn from 
this vein was as red as arterial blood The femoral artery was seen to pulsate ex- 
tremely in file upper part of the thigh, and could be occluded with the fingers with 
difficulty The popliteal artery also pulsated greatly A strong thrill was palpable 
m the popliteal fossa and radiated upward and downward for several inches A very 
loud, almost continuous bruit with systolic accentuation was audible with greatest 

* Case of Di Paul Putzki at Providence Hospital 
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intensity in tlie popliteal fossa, but could easily be heard down to the tips of the 
toes and up to tlie umbilicus 

The pulse rate was 92 per minute, and on occlusion of the popliteal artery by 
compression it dropped immediately to 64 per minute The blood pressure in both 
arms was 130 systolic and 60 diastolic with the fistula open and ISO systolic and 80 



Fig 5 Case 4 L^ge arteriovenous fistula between the popliteal artery and vein 
Attected leg enlarged, pigmented and ulcerated 


pressure in the left thigh was 300 + svstolic and 
onen nriri '990 ^ 4 . ^ right thigh it was 190 systolic and 120 diastolic with the fistula 
riP-Tif 1 ^ diastolic with it closed The venous pressure in the 

rlocBfi ^ water with the fistula open and the same with it 

sea in the right saphenous vein it t\as 84 mm , in the left it was 160 mm, and 
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the column oscillated with the heart beat The circulation rate with the saccharin 
test was 31 seconds when the fistula was open and 23 seconds when it was closed 
Thermographic studies showed an inciease of temper, iture of the skin in the left 
popliteal space, but very little change elsewheie in the affected limb 

Studies of the rectum did not rt\t.d any intiinsic lesion, and it was thought that 



Fig 6 Caic 4 Great saphenous \ein greatly dilated 

the pulsations in the left lowei quadrant of the abdomen were due to dynamic pul- 
sation of the iliac artery on th,at side and that the bleeding was due to venous engorge- 
ment about the rectum 

Two series of arteriogiains ^^ele m.ade on diffeient d,ays The first time 25 cc 
of Thorotiast weie used, but due to the large size of the venous bed in the extremity 
the shadows were not as dense as usual The second time better detail was shown 
by the injection of 50 c c Seveial films were taken m succession as rapidly as pos- 
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sjble, one beat being allowed to go down the limb between films (figuies 7 to 10) 
The only arteries visible weie some small ones high np in the thigh In the first film 
the popliteal vein w'as seen to be gi eatly distended and some of its ti ibutaries filled , 
the great saphenous vein with one of its brandies was visible (figure 7) In the 
second film the popliteal v em appeal ed to be even largci and more of its tributaries 



Large arteriovenous popliteal fist 

^enms vSe'^^ ^ be 

vein IS visible Tnbutarj leins are verj tortuous 


Film number 1 of a senes 
the knee The great saphenous 
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in the leg were visible, lesembling large round woims, there was also a long, coiled 
vein in the thigh, but the saphenous vein was no longer evident The third film was 
essentially the same, but the veins in tlie calf were more prominent (figure 8) In 
the fourth film there was just a dim shadow of the popliteal vein, but the veins in the 
calf were very numerous, and more small veins were visible in the thigh (figure 9) 
The fifth film showed the small veins very indistinctly, but the femoral and saphenous 



Fig 8 Case 4 Film number 3 The great saphenous vein is no longer visible Maiij 
coiled veins are visible below the knee 


ACQUIRED ARTERIOVENOUS FISTULA 


483 


veins were visible, although they weie not as dense as originally (figure 10) The 
sixth film -was quite similar The roentgenograms also showed enlargement and 
evidence of osteitis of the tibia and fibula 

Ihe patient was kept in the hospital several \\eeks and daily occlusion of the 
femoral artery performed Ihe leg became smaller and the ulcer healed Before 
opei ation was contemplated the patient secretly left the hospital 



/ 


I'lG 9 Case 4 



Film number 4 
leg 


The veins in the thigh are barely visible 
are still readily apparent 


Those in the 
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Coviment This was a case of a laige fistula which had existed 14 years 
without congestne heait failure Trophic changes were piominent Piac- 
tically all of the blood below the knee went through the ^elns, which ap- 



Fig 10 Case 4 Film number 5 The popliteal and great saphenous veins are again 
evident The veins below the knee are barely visible 

parently assumed the function of arteiies in nourishing the tissues This 
function was insufficient because of difficulty m the letuin of deoxygenated 
blood from the limb The aitenograms indicated that the deoxygenated 
blood left the leg slowlj by the same veins tin ough which it entered Ap- 
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paiently theie weie two simultaneous, opposite cuiients in the ^elns below 
the fistula 

Conclusions 


The following points may be detei mined by arteriography in cases of 
arteriovenous fistula (1) the site of the fistula, (2) the size of the fistula, 
and (3) peihaps the mechanism of the cnculation in the limb below the 
fistula 

The site is indicated by the point of gieatest bulge m the affected vein, 
which frequently just below the fistula forms a lounded saccular pouch 

The size of the fistula is shown by the degree of visibility of the arteries 
in the films, by the size of the large veins, and by the number and toituosity 
of the smaller veins, particularly those distal to the fistula In cases of 
small fistula the arteries may be visible and there aie no or relatively few 
veins visible below the fistula The few small veins that may be visible are 
not tortuous Even m the case of a small fistula between larger vessels the 
arteries may not appear in the films In cases of large fistula the arteries 
are probably never visible, but the large veins are prominent, and the small 
veins, especially those distal to the fistula, are enlarged, seemingly increased 
in number and very tortuous 

When the fistula is large the veins distal to the fistula must assume the 
function of arteiies The return of deoxygenated blood from the limb 
below the fistula apparently occurs through the same veins down which the 
arterial blood passes 

The extent of the collateral circulation in cases of fistula is very dif- 
ficult to judge from arteriograms, since with larger fistulae the arteries ai e 
not visible It is safest to assume in every case of arteriovenous fistula that 
the collateral circulation is not sufficient and to institute measures to assure 
an adequate collateral circulation before the operation is performed In 
arterial diseases of the extremities, on the contrary, the extent of the col- 
lateial cnculation can be rathei accurately detei mined by the aid of arte- 
riography 
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EFFECTS OF GASTRIC AND INTESTINAL HYPER- 
PERISTALSIS ON THE ELECTROCARDIOGRAM 
AS DEMONSTRATED BY SIMULTANEOUS 
MECHANOGRAMS AND INDIRECT 
AND SEMIDIRECT ELECTRIC 
LEADS 

By I Harrison Tumpeer, S M , M D , Chicago, Illinois 

Registration of gastric and intestinal hyperpenstalsis on tlie electrocai - 
diogram has been reported in a previous study ^ The sources were the gas- 
tric activity in a baby with congenital hypertrophic pyloric stenosis and the 
intestinal contractions in a child with congenital hypertrophic dilatation of the 
colon (Hirschsprung’s disease), and in an elderly adult in whom borborygmi 
occurred in the course of a routine electrocardiogram Hyperpenstalsis 
was visible in the first two conditions and audible m the last 

The peristaltic effect upon the electrocardiogram is not even considered 
m such a review as Esier and White’s ^ nor is it mentioned m Mortensen’s ® 
study of abnormal electrocardiograms The influence of such smooth 
muscle activity seems entirely ignored although suggestive effects are present 
in some of Wenckebach and Winterberg’s * observations on the effect of 
vagus pressure and in a group of routine tracings from the Heart Station 
of Michael Reese Hospital examined by the author Alvarez and his co- 
workers ®' ’’ have reported electrical registration of peristalsis m man and 
animals In the latter simultaneous mechanograms were submitted Rich- 
ter ® has demonstrated electrogastrograms of the exposed stomach m ether- 
ized dogs, and more recently Hasama® studied the pendulum peristalsis m 
the small intestines by direct electrodes Puestow worked with isolated 
intestinal loops and muscle strips obtaining electrical and mechanical records 
Berkson as well as Puestow demonstrated that these effects maintain their 
relationship even after the tissue has been isolated from the central nervous 
system, indicating an intrinsic mechanism controlling peristalsis Never- 
theless, no previous observations on simultaneous electrical and mechanical 
phenomena have been demonstrated in the intact human subject The 
present study was undertaken to record objectively the simultaneous mechan- 
ical and electrical registrations during gastric and intestinal hyperpenstalsis 

The Present Study 

Gastric hyperpenstalsis was studied in an adult male with pyloric ob- 
struction and marked visible peristalsis 

* Received for publication February 6, 1936 

Hospitar*Chfcago*^^^ Morns Hospital for Children and the Heart Station, Michael Reese 

technical assistance of Bessie Phillips, Electrocardiographic Technician, Heart 
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Casl Rlpout 

E R, male, 42 yeais old, was admitted to the Illichael Reese Hospital, medical 
service of Dr Wm C Buchbindei, September 21, 1934, with the admission diagnosis 
of pyloric obstruction due to duodenal ulcer, and signed his own release because he 
lefused surgical tieatment, Octobei 5, 1934 His symptoms had begun two years 
before with postprandial, peri-umbilical pain occuriing one or two hours after meals, 
associated with a sensation of weakness and nausea, and moie recently witli vomiting 
at the onset of the pain He had vomited food eaten one or two days previously 
Vomiting had increased in frequency so that recently he dared not eat a meal but 
nibbled small amounts of food continuous!}' Earlier in the course of the illness the 
Sippy regime had been prescribed at another institution but appeared to aggravate the 
symptoms One year ago baking soda had given slight relief, but in the past few 
months it had increased his distress by the resulting gas formation Ihe pain has 
sometimes been relieved by cold milk, and alwa}S by vomiting He aw'akened three 
to five times nightly He had lost seven pounds in the preceding siv months and three 
in the preceding two weeks Foi the past two months he had felt w'eaker, and re- 
cently had vomited practically everything , he had been continuously hungry but could 
not eat There had been no bowel movement for three days before admission 

Physical examination revealed a pooily nourished, white male, not acutely ill 
The chief finding was marked epigastric peristalsis with gurgling and splashing 
sounds W'hen the upper abdomen was tapped As much as 2000 c c of gray brown 
liquid were aspirated in a series of frequent gavages The blood picture, blood 
sugar, non-protein nitrogen and urine were w'ltlnn normal limits Blood pressure 
was 108 to 112 systolic and 84 to 72 diastolic 

Fluoroscopic Report “ Stomach contains a considei able amount of residual fluid 
The fundus is dilated, and the walls reveal marked peristalsis Definite antral and 
pyloric spasm is present Tenderness is elicited over the pylorus There is 80 per 
cent retention in five hours The duodenal cap does not fill immediately, and is 
markedly defective w'hen filled in one-half houi ” 

Roentgenographic report “ The film confirms the fluoroscopic findings, revealing 
a pyloric obstruction and a defective cap Whethei the cause of obstruction is 
duodenal or pre-pylonc is not revealed owing to the pi onounced pylorospasm ” 

Study A Lead III was taken on the patient with a slotved camera 
The mechanical registration was accomplished by air pressure effects on a 
Frank capsule to whose rubber diaphragm a tiny mirror was fastened 
throwing a beam of light on the slit in the camera of the electrocardiograph 
so that both electrical effects by means of Lead III and mechanical effects 
could be registered on the film simultaneously In this part of the study 
the patient swallowed the usual stomach balloon which was attached by 
rubber tubing to the Frank mirror-holding capsule (Figuie 1) 

Comment The undulation in the base line of the electi ocardiogram oc- 
curs with the passing of the peristaltic wave usually bej ond the mid line It 
IS not an artefact and resembles the kymographic record of a peristaltic 
wave 1 his has been pointed out by Alvarez and myself The excursions 
differ from the kymographic record because the rapidity of the film distorts 
the picture by W'ldening and flattening the curves The black band tracing 
IS the result of changes in the pressure of the stomach balloon and represents 
only crudely, as will be explained, the mechanogiam of the stomach The 
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superimposed low excursions in the latter occurring about every three to 
foul seconds demonstrate nicely the respiratory effect 

If the longer excursions are examined it will be noted that a slow rise 
of the balloon record usually accompanies the undulation in the electro- 
cardiographic base line This, then, is the first repi oduction of simultaneous 
electrogastrograms and mechanogastrograms However, there can be no 



Fig 1 Simultaneous electrogram b> Lead III and mechanogram by stomach balloon 
Note shift 111 base line of electrocardiogram accompanying balloon tracing Note also minor 
respiratory and cjclic cardiac fluctuations 


identical parallelism because the electrocardiographic excursion bv this 
method does not begin until the visible peristaltic ^^a^e has crossed the 
fundic portion and traverses the mid line, a fact previously noted In 
other vords, the peiistaltic waie can be seen moving across the left hypo- 
chondrium to the right even without photographic confirmation, but the 
actual deflection in the electrocardiogi aphic base line does not appear 
until the mid line has been crossed, probabl} because of the nature of the 
summation of the stresses Furthermore, absolute parallelism of electro- 
and mechanogiams by the balloon method is only exceptional!) achie\ed 
because the mechanical method has a lag and for other reasons gn es only 
a crude reproduction of stomach activity First, the balloon is nerei 
large enough or in sufficient contact with the stomach wall to mirror the 
entire organ Second, at a gi\ en moment, the balloon may he in the 
p}lonc portion and fail to reproduce fundic waves, particularly if the 
algebraic sum of contraction wave preceded by dilatation fails to alter 
intragastnc and therefore balloon pressure Third, even if the balloon 
lies in the path of the wave the algebraic sum of all effects on pressure 
may be zero Fourth, pyloric waves are more effective than fundic ones 
Fifth, the ordinary stomach balloon usually lies in the fundic portion 
To obtain a more comprehensive picture of the entire stomach in action 
vhich usually has two or more waves passing at the same time, two or 
tiree separate balloons could be used lying in different portions of the 
stomach However, even this method is not entirely accurate The elec- 
trical stresses summate in a manner different from the mechanical changes 
^ ' loiis that under certain circumstances, the electrical stresses mav 

nu 1 y eac i other m the direction of the lead in use and result in no 
c ianj:,e oi siift in the electrical record Nevertheless, enough is shown 
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to give objective evidence of mechanical musculai activity associated with 
electrical changes 

Study B Diiect leads were placed on the abdomen to approximate 
the positions of pyloric and cardiac ends of the stomach The stomach 
balloon was connected to the Frank capsule as m the preceding record 
(Figure 2 ) 



Fir 2 Simultaneous gastric electrogram by direct abdominal leads and mechanogram 
by balloon Note marked excursions of electrical and mechanical tracing and lack of ab- 
solute parallelism 


Comment By this method the electrical undulations were extremely 
marked Polarity was such that the electrical and mechanipal records 
sometimes moved in opposite directions as the contractions enhanced the 
mechanogram deviations The record submitted minimizes the electrical 
excursions because the string repeatedly moved off the camera slot and 
had to be returned At one point the measurement indicated a 30 milh- 
\olt change To answer the question whether the marked excursions 
might be artefacts due to the position of the abdominal wall and the change 
in position of the electrodes which were forced up during the marked peri- 
staltic bulgings, the patient was instructed to vigorously distend and con- 
tract his abdomen by deep respirations These measures and deep palpa- 
tion of the epigastrium produced no significant effect Therefoie, it seems 
that gastric peristalsis alone pioduces a marked electiical wave which can 
be picked up when direct abdominal leads are employed Fuithermoie, it 
was noted that the closer the left lead, i e , the cardiac, was placed to the 
right, 1 e , the pyloric, the greater the electrical excui sions 
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Study C The typical Lead III was restored, but the mechanical devia- 
tion was recorded by fastening a tambour commonly employed to record the 
cardiac apex beat in the path of the peristaltic wave (a) left upper quadrant 
in the fundic region, (b) mid line and (c) m the region of the pylorus 

Comment Although the observations correspond with those obtained 
by the preceding methods, namely, that electrical and mechanical deviations 
were demonstrated together, there was more difficulty because the nature of 
the peristaltic wave prevented accurate apposition of the tambour to the 
abdominal wall at all times 

Intestinal hyperperistalsis was obseived m a girl with congenital hyper- 
trophic dilatation of the colon (Hirschsprung’s disease) 


Case Report 

R M , a female of six and one-half j-^ears, was admitted to the Sarah Morris 
Hospital, service of Dr Jesse R Gerstlej, October 18, 1934, for an acute dysentery 
which had affected three other members of the family after a meal of canned meat, 
and was discharged recovered from dysentery, November 5, 1934 Interest in con- 
nection with the present stud) lay in the fact that constipation had been present 
since the child was 14 days old At this time she had no bowel movement for fire 
days At present she requires an enema every two or three days without which 
there is no evacuation There has been loss of sphincter control at intervals since 
infancy These imoluntarv movements are sometimes loose and associated i\ith 
simultaneous urination Furtlier, there is frequent involuntary uiination when the 
bowels are unusually constipated (It should be stated here that atony of the bladder 
IS commonly associated with atony of tlie colon and is usually overlooked in the 
history and examination ) It was also volunteered that the child had never been 
quite well and that her extremities had remained poorly developed while her ab- 
domen became large and protuberant 

Physical examination revealed a small undernourished girl with thin arms and 
legs and an unusually large abdomen, slightly toxic and feverish Aside from the 
specific illness for which she was admitted, it was noted that a relatively long torso 
gave a peculiar appearance There were large peristaltic waves passing from right 
to left across the abdomen and also down the left side of the abdomen from above, 
following the course of the colon Tympanites was present, and the bladder was dis- 
tended An opaque enema revealed a localized segment of dilated distal colon 
The enema filled the dilated loop and extended backward to fill a tremendously 
dilated colon throughout After 24 hours practically the entire enema was still 
present within the colon 


Study D Lead III which was used in othei portions of this report 
was employed for the electrical record A tambour was placed on the ab- 
domen connected for photographic registration of mechanical effects as 
described above (Figure 3) 


Comment The wide deviations of the band which again reproduces 
the mechanical record indicates the violence of the intestinal peristalsis 
1 his IS further evidenced by the tracing leaving the limits of the camera in 
several places Equally conspicuous is the marked rise and fall in the 
electrocardiographic base line associated with the greatest activity of pen- 
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stalsis In the poition of the iecoi;d here illiistiated it is mere chance that 
the electrical and mechanical excursions aie m the same direction because a 
wave m anothei segment of colon may be associated with an electiical wave 
in the opposite chiection depending on the mteifeience and direction of the 
inteifeience of the electiical axis A leview of lesults in a pievious study 


r 



I 


Fic 3 Simultaneous electrogram by Lead III and intestinal mechanogram by tambour 
Note degree and direction of fluctuations 

in intestinal hypei peristalsis in a two year old child with Hirschsprung’s 
disease and in a 60 year old man with borborygmi will recall that there is 
no regularity in curves because the intestinal wave is a variable at any given 
moment in direction, intensity and location These vaiiable factors must 
affect the electrocardiogram irregularly The waves in the present subject 
were of marked intensity, and the algebraic sum of the peristaltic effects, 
checked visually, is illustrated in the reproduction It is obvious that the 
tambour method is limited by the fact that it can only reproduce the mechan- 
ical changes of one small area, but it is useful in objectively denoting the 
mechanical effect of peristalsis and is an objective substitute foi mere visual 
ev idence 
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Summary 

1 Simultaneous mechanical and electrical registiation of gastric hyper- 
peiistalsis IS recoided for the first time in the intact human subject upon the 
electrocardiographic film 

a The electrogastrogram and the mechanogastrogi am resemble each 
other in form and contour because there is fixed polaiity in gastric peri- 
stalsis 

h The exact reflection of the electrical action current m gastric peristal- 
sis cannot be mirrored by the balloon or tambour method because of the 
limitations of this method of leproducing the mechanical factor m contrac- 
tion 

1 The algebraic total of contraction m electi ical terms m its effect on the 
electrocardiogram is recorded 

The algebraic total of stomach activity by changes in mtragastric 
pressure or piessure within balloon or tambour is at best but crudely re- 
produced 

2 Simultaneous electrical and mechanical registration of intestinal 
h}perperistalsis is recorded 

3 This study accomplishes its purpose which was to confirm the au- 
thor’s previous observations by submitting objective evidence of simul- 
taneous gastric and intestinal hyperpenstalsis accompanying disturbances of 
the electrocardiogram coincident with visible peristalsis 

4 An exact picture may be possible by simultaneous cinematographic 
roentgenographic reproduction of visible peristalsis using a double coated 
barium treated balloon and electrocardiographic records run on film at equal 
speeds 

5 This study confirms the fact previously established that the move- 
ments of the base line of the electrocardiogram are the electrical evidence of 
hyperpenstalsis and can properly be called hyperperistalt-electrograms 

6 Indirect electrical leads are adequate and may serve a useful func- 
tion in the study of peristalsis 

I wish to acknowledge indebtedness to Dr Heinrich Necheles of the Department of 
Gastro-Intestinal Physiology for his suggestions and assistance and to Dr Louis N Katz, 
Cardio-Vascular Research, for advice on methods of registration and for his 
valuable suggestions in the preparation of this report 
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THE VALUE OF THE SEDIMENTATION TEST AS A 

DIAGNOSTIC AID" 

By Joseph E Hirsh, M D , F A C P , Bh mingham, Alabama 

In 1918, Fahraeus ^ called attention to the fact that there was an increase 
in the sedimentation rate of red blood cells in the citrated blood of pregnant 
women This was immediately hailed as a new test for pregnancy How- 
ever, it was soon discarded, as it was found to be unreliable, until after the 
third month of pregnancy 

Fahraeus was not the first to make this interesting observation Galen, 
as early as the year 200, pointed out that if blood were allowed to stand in 
a tube, a white line would form at the top of the blood While he did not 
recognize this white line as coagulated plasma, he did regard it as patho- 
logical, and referred to the phenomenon as the “ Crusta Phlogistica ” In 
1791, John Hunter noted that the erythroc 3 rtes of the blood settled more 
rapidly in inflammatory conditions than they did m normal blood Further 
observations were made by Nasse in 1836, Davy in 1839, Muller in 1844, 
and Biernacki m 1894 * 

The test was then forgotten until the work of Fahraeus In 1920, Lin- 
zenmeier ® called attention to its usefulness in the diagnosis of pyosalpinx 
Friedlander m 1924, Polak in 1926, and Baer and Reis, in the same year, 
called further attention to its use m gynecology and obstetrics, while Wehr- 
bem, in 1928, stressed its importance in urology 


Technic 


Unfortunately, there are three different methods of performing this test, 
and each in turn has diffeient modifications, made by various investigators 
The first method is that of Fahraeus and Westergren The underlying 
principle in this consists of measuring the distance through which the red 
blood cells fall in one hour, and the results are recorded in millimeters 
The second is the Linzenmeier ® method, in which a record is made of the 
time 111 minutes necessary for cells to settle a given distance of 18 milli- 
meters 111 a column of blood 50 millimeters high The third is the graphic 
method of Cutler,* in which the use of a graph is especially valuable, as it 
shows any sudden change in velocity 

Greisheimer ® and his associates have pointed out that the average sedi- 
mentation rate in one hour for “ normal ” subjects appears to be reasonably 
concordant for the three methods, despite the wide difference in the width 

of the tubes, the length of the fluid column, and the anti-coaeulant concen- 
tration 


Wintrobe and Landsberg ® have emphasized the necessity of a standard 
test and pointed out many possible sources of error in performing the test 
* Received for publication Februar> 6, 1936 
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The most important aie the following The effect of the anti-coagulant, the 
influence of the boie and length of the tube, the influence of the inclination 
of the tube, the effect of the room temperature, the changes in the suspen- 
sion stability of blood, as influenced by dela}^ in carrying out the test 

In our work, the Schillei modification of the Fahraeus-Westergren 
method was used It has sevei al advantages, the most impoi tant being that 
the technic is simple, the time required foi obseivation is only one hour, 
the recording of only one reading is necessaiy, and the blood is obtained 
from the finger and not the vein 

A capillary tube 138 millimeters long and 1 millimeter m calibre is used 
There are two marks on the tube, the first being 13 millimeters, and the sec- 
ond 63 millimeters from the tip Aftei preparing the patient’s finger in the 
usual manner, and making a quick puncture, a 5 per cent solution of sodium 
citrate is drawn up to the first mark, and the patient’s blood is immediately 
drawn to the second mark, great care being exercised to prevent the forma- 
tion of air bubbles The tube, which contains 0 4c c of citrate and 1 6 
c c of blood, IS gently tilted 20 times to allow the solutions to mix The 
tip of the tube is then plugged with a tiny piece of soap and carefully placed 
vertically in an especially constructed rack, which has clamps to hold the tube 
very firmly After exactly one hour, the amount of clear fluid at the top 
of the tube is read and recorded in millimeters The normal rate for males 
is 2 to 8 millimeters, the average being 4 millimeters, while the normal for 
females is 3 to 10 millimeters, with an average rate of 6 millimeters The 
normal rates for infants, children and senile individuals, is slightly greatei, 
while the same is true of menstruating women 

T HEORY 

Various factors influence the speed with which erythrocytes settle but, 
as yet, the exact mechanism of the sedimentation test is not known Nu- 
merous explanations have been advanced Fahraeus ^ believes that in- 
creased sedimentation is produced by an alteration m the electrical charge of 
the blood corpuscles, causing a loss of their repelling force, and thereby 
bringing about their agglutination and more rapid sedimentation Reyner 
holds that a difference in surface tension of blood plasma is responsible for 
the phenomenon Hunt ® states that whate^ er is responsible for the in- 
ci eased sedimentation is contained in the blood plasma, and that it is most 
likely an increase m the fibrinogen According to Snappier,® the two chief 
factois influencing the rate of the fall are the concentration of fibrinogen and 
serum globulin, with h}dration or degree of anemia acting as subsidiary 
factors Hoa erson and Petersen regard the variations m the individual 
rates as dependent largely on emironmental and meteorologic conditions 
According to Gram,“ the sedimentation rate depends on (a) the cell volume 
percentage, (b) the fibrin percentage in the plasma, and (c) the temperature 
On the other hand, Bortree states that the relative speed of sedimentation 
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of erythrocytes is dependent upon the colloidal chemistry of the blood and 
chiefly upon the fibrinogen-glohuhn ratio Koelsche” thinks the late of 
sedimentation is directly pioportional to the content of fibrin m the plasma 
He points out that the blood of an anemic patient has a rapid sedimentation 
rate, notwithstanding its normal content of fibrin An increase in viscosity 
of the blood inhibits sedimentation Rubin and Smith “ conclude that, in 
general, the lower the hemoglobin content of the blood, the more frequently 
IS increased sedimentation obtained They believe that the volume of red 
blood cells exerts an important influence on the sedimentation rate, under all 
conditions, and that possibly physiologic changes m sedimentation are also 
influenced, to a great extent, by the erythrocyte factor Thus, the lower 
cell volume percentage found in women would explain the greater sedimen- 
tation reactions that they give in comparison to men Among the various 
explanations of the varying rate of sedimentation of erythrocytes, Banyai 
and Anderson feel that the most plausible are (a) an inciease m the 
fibrinogen content of the blood plasma and (b) changes in the numbei and 
size of the erythrocytes Toxin production involves a breaking down of 
tissue proteins, and subsequently'-, the products of disintegrated tissue pro- 
teins will stimulate fibrinogen formation As Cutler points out, there is 
constantly a process of tissue destruction, accompanied by a similar amount 
of tissue repair Should the amount of tissue destruction pass beyond the 
normal, then the stability of the blood is seriously disturbed and the red 
blood cells settle out quickly from the plasma, the rapidity of the settling of 
the red blood cells being in direct proportion to the severity of the disease 

We believe the sedimentation rate depends on the presence of a foreign 
protein in the circulation In pregnancy, this is the protein of fetal catab- 
olism, in infection, it is the protein of bacteria, and in malignancy or coro- 
nary occlusion, it is the protein of necrotic tissue 

Uses 

As stated abo\e, this test was first deiised as a test for pregnancy 
However, more recently, it has received recognition as a useful diagnostic 
adjunct in other branches of medicine WestergreiU'^ claims that it not 
only has diagnostic ^alue, but also furnishes information as to piomiosis, 
as well as indications for therapy 

Cutlei presents the amazing statistics of 5,000 patients, on whom sedi- 
mentation tests were made Of this entire group, there w'ere only five 
patients on whom a normal rate was obtained, in the presence of active 
disease Yates and Daiidow^® made 6,000 determinations on 1,700 pa- 
tients and found the accuracy of the sedimentation test to be 91 4 per cent 

ooo w'e performed 488 sedimentation tests on 395 patients 

Of 283 determinations that should have given normal sedimentation rates, 
only 11 had rates that were over the normal limit Of the remaining 205 
determinations which were expected to be abnormally high, there was not 
one single case that gave a rate of less than 15 millimeters 
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Gallagher presented figures on 685 normal school boys and concluded 
that the test produced most valuable results In his group there were many 
patients with mumps and the " common cold ” These gave normal rates, 
showing how little the sedimentation rate is affected by minor infections, of 
short duration 

The sedimentation test has been used very extensively m the field of 
gynecology Grodinsky " called attention to an increased rate m pyelitis, 
pyelonephritis, pyonephrosis and perinephric abscess He found that 
ureteral colic, and other urological conditions, without associated infection, 
gave a normal rate, and emphasized the importance of this m the differential 
diagnosis of pain in the lower right quadrant He further noted that acute 
appendicitis without rupture had a relatively low rate, while subacute and 
chronic appendicitis gave even a lower figure Polak and Tollefson cite 
1,660 readings on 650 gjmecological patients They concluded that rapid 
sedimentation indicated infection, when the readings m pregnancy and the 
puerperium had been excluded In the presence of a high rate, these au- 
thors never operate on a patient, unless there be inflammatory process too 
active to permit conservative procedure Furthermore, the test is used as 
an indicator by these investigators, as to the proper time to discharge the 
patient from the hospital The individual is not released, until the rate 
returns to normal, excluding, of course, all other sources of infection 
Polak and Tollefson use as their dictum, “ The sedimentation test never lies ” 
Ward-" used the test m 1,140 cases and reached the same conclusion 
Friedlander,^^ after testing 1,500 patients, felt that the test was extiemely 
valuable in determining the “ safe period ” for operation Schattenberg 
after 1,100 tests, Rubm,^° Nicholson,"® and Stimson are all in accord in 
this respect 

Smith, Harper and Watson m their report of 19 cases of acute sal- 
pingitis and 38 cases of acute appendicitis, came to the conclusion that the 
sedimentation test is of some value as a differential point between these two 
conditions Nicholson "“ was of the same opinion 

Mathieu, Trotman and Haskins"® performed 2,100 tests on 1,145 pa- 
tients Of these, 220 tests were on healthy women They found that in 
abortions without infection, the sedimentation rate returned to normal, 15 
days after curettage They furthei noted that in eight cases of ruptured 
ectopic pregnancy, the sedimentation rate was increased, but in no case was 
it as high as in acute or subacute salpingitis The difference, however, was 
not sufficient to regaid this as a differential test between the two conditions 
They found normal rates in 40 cases of trichomonas vaginalis vaginitis, 13 
cases of Frohhch’s syndrome, and 80 cases of cystocele, rectocele^ retrover- 
sion and prolapse of the uterus, but the rate was definitely elevated in 23 
(.ases of infection of Skene’s oi Bartholin’s glands 

Lesser and Goldberger reported 2,000 cases of all conditions with 
o,000 readings They felt that it was e^en possible to differentiate acute 
appendicitis from acute rheumatic fever with abdominal symptoms, by 
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means of this test The lattei had a very high, while the former had an 
absolutely normal reading They included 75 cases of acute appendicitis 
made up of catarrhal, gangrenous and suppurative, and observed that uni- 
formly the sedimentation rate was normal, regardless of the pathologic 
lesion noted On the other hand, all other types of acute surgical conditions 
m the abdomen, including ruptured appendix, gave an elevated reading 

Rubin concluded that in surgery, the sedimentation rate is a more 
reliable indication of the condition of the patient than the temperature chart 
Nystrom and Geisheimer,^^ in reporting 57 gynecological cases, and Smith, 
Harper and Watson feel that the sedimentation test gives more valuable 
information than the temperature chart or the u lute blood count 

On the other hand, Simmich,®- after an observation of 150 gynecological 
patients, of whom 132 had laparotomies, stated that the sedimentation rate 
was not a reliable guide in the determination of the safe operative time, and 
Williams concluded after his study that the temperature curve and the 
study of the leukocytes remain as more stable indices for diagnosis and prog- 
nosis Peterman and Seeger,^^ m reporting 150 cases in children, were of 
the same opinion 

From our studies, we are inclined to disagree with the views of this 
latter group We observed 73 cases, which were normal in every respect 
and which had a normal sedimentation time but in whom the white blood 
count was over 10,000 in each case Of these 73 cases, 19 had white counts 
of over 13,000 and m seven of these, the white blood count was over 16,000 
In 70 of these cases, the differential count was normal One of these 
cases was especially interesting The patient, a man of 42 years of age, 
had evidence of myocardial damage He continued to have fever and 
leukocytosis for several months, during which time the sedimentation rate 
remained absolutely normal Very careful investigation revealed no evi- 
dence of infection, and after a time the fever and leukoc\tosis disappeared 
(Table 1 ) 

Table I 

The laboratory records of a patient showing fever and leukocytosis together with 

a normal sedimentation rate 


Date Hb 


R B C Sed Rate W B C 


Diff 


Temp 


3/11/35 

90 

4,560,000 

3/20/35 

88 

4,620,000 

4/8/35 

88 

4,640,000 

4/24/35 

90 

4,720,000 

5/5/35 

87 

4,670,000 

5/20/35 

89 

4,700,000 

6/5/35 

86 

4,680,000 

6/24/35 

88 

4,800,000 

7/1 /3S 

89 

4,840,000 

8/13/35 

90 

4,750,000 

9/3/35 

87 

4,680,000 

9/13/35 

89 

4,320,000 


12,300 

Normal 

99 4 

11,900 

Normal 

99 1 

10,150 

Normal 

99 0 

12,900 

Normal 

99 2 

17,400 

Normal 

98 4 

16,200 

Normal 

99 0 

11,950 

Normal 

99 1 

10,250 

Normal 

99 1 

11,200 

Normal 

99 2 

8,600 

Normal 

99 0 

13,700 

Normal 

98 4 

17,200 

Normal 

99 0 


hlahgiiaiit growths, if extensive, usuall) gne a high sedimentation rate. 
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while a slow gi owing benign tumor without neciosis gues a noimal latc 
Howevei, aftei inadiation of any tumoi, the late of sedimentation inci eases, 
probably due to decomposition of the tumoi, with a lesultant inci eased 
amount of foreign piotein in the blood According to Schillei,®'' if a 
malignant growth be removed operatively, the sedimentation i ate should re- 
turn to normal within six weeks, if complete removal was obtained If the 
1 ate returns to normal, and remains normal at least six months, one may give 
a guardedly favorable prognosis If the rate becomes abnormal within this 
time, it IS suggestne of local lecuiience of the giowth oi metastasis In 
one of our cases, the patient, a woman of 62, had what appealed to be a 
typical fibroid, about the size of a giape fiuit The hemoglobin was 85 pei 
cent, r b c 4,730,000, w b c 6,750, and the diffeiential count was normal 
The sedimentation late, however, instead of being the normal as m a simple 
fibioid, was 32 The uterus when removed appealed grossly to be a fibroid, 
but on closer microscopical examination, malignant degeneration was found 
to have occurred at the cential pait of the tumoi Two months after the 
operation, the sedimentation late was 8 There weie seven other cases of 
malignancy in our group, with 19 determinations, all of which weie ovei 28 
milhmeteis Foui of these were caicinoma of the stomach, and in each 
the hemoglobin w^as over 65 pei cent It is intei esting to note that, on the 
other hand, theie were 11 cases of definite duodenal ulceis with a total of 28 
determinations, and in not one did the leadings go ovei 6 millimeters Four 
of the cases had hemoglobin low'ei than 65 pei cent 

One of the greatest uses for this test is in detei mining the degree of cer- 
tain infections If the infection be in the active state, the rate will be high, 
wdnle if the infection be in the anested state or state of repair, the rate will 
be low^ It has been especially useful m infectious arthritis and tubeiculosis 
Oppel, Meyers and Keefer studied 107 patients with various forms of 
arthritis and 103 wuth a miscellany of diseases, as a control group They 
found a great variation in the sedimentation rate in different types of 
aithritis, the most rapid late being in acute rheumatic fevei, rheumatoid and 
gonorrheal aithiitis In our series, there w^ere 23 readings made on nine 
patients with acute arthiitis In each the rate was elevated, langing fiom 
26 millimeters to 48 milhmeteis An inteiestmg obseivation is the uni- 
formity of this test o\er a long period of time, as compaied with the marked 
^al lability of the white blood count (Table 2 ) 


Table II 


A case of acute arthritis illustrating the relative constanc} of the sedimentation rate 


Date Hb 


10/15/34 

85 

11 15/34 

80 

12/14/34 

80 

1/15/35 

82 

2/23/35 

82 

3/23/35 

86 

4/18/35 

80 


R B C Sed W B C Polvs 


4,340,000 

38 

4,130,000 

33 

4,000,000 

32 

4,730,000 

36 

4,600,000 

34 

4,920,000 

36 

4,250,000 

35 


10,600 

74% 

13,350 

76% 

12,300 

73% 

10,000 

74% 

12,400 

71% 

7,600 

73% 

10,850 

70% 
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Furthermore, as the patient impioves, there is a tendency for the 
mentation rate to deciease (Table 3 ) 
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TABLt III 

Case illustrating parallelism of clinical improvement and decrease of sedimentation rate 


Date 

Hb 

R B C 

Sed 

W B C 

Differential 

General Condition 

7/24/35 

91 

4,480,000 

39 

9,700 

Normal 

Bed-ridden Painful 

swollen feet 

9/ 8/35 

90 

4,670,000 

24 

7,200 

Normal 

! 

Bed-ridden Feet not so 
red 

Ambulatory Feet not 







so red or painful 

9/25/35 

90 

4,600,000 

8 

9,950 

Normal 

Feet much better 

10/10/35 

92 

4,650,000 

5 

10,100 

Normal 

Condition greatly im- 
proved 


This IS not only true m arthritis, but also m other infections Table 4 
represents the findings m a patient of 14, with acute endocarditis, who 
showed simultaneous improvement in his clinical condition and m the sedi- 
mentation rate 

Tabu. IV 

Case of rheumatic carditis sho\\ mg clinical Inlpro^ cment and decreasing sedimentation rate 


Date 

Hb 

R B C 

Sed 

V' B C 

Differential 

General Condition 

8/13/35 

83 

4,430,000 

36 

7,300 

Normal 

Bed-ridden, dyspnea. 

9/ 3/35 

85 

4,460,000 

25 

. 6,000 

Normal 

Bed-ridden Slower 

pulse 

Bed Less dyspnea 

9/16/35 

82 

4,310,000 

14 

11,650 

Normal 

10/ 1/35 

83 

4,300,000 

7 

6,850 

Normal 

Sitting up No fever or 

10/15/35 

86 

4,510,000 

5 

10,300 

Normal 

pain 

Ambulatory, much im- 
proved 


In tuberculosis infections the sedimentation rate is high m the presence 
of actnity and noimal in the arrested stage The value of this test in tu- 
bciculosis has been widel} recognized, especially in the European clinics 
In certain Austrian tubeiculosis sanatoria, a sedimentation test is made 
loutinely three times a week on each patient The usefulness of the test 
in this field is emphasized by Grafe'*' who reported 500 cases, Rubm,“® 
Van Antwerp,"® Cutlei and Cohen,’" Banyai and Anderson,^® Ringer and 
others Cutler and Cohen believe it to be 94 per cent accurate in tubercu- 
losis They point out that a highei reading is obtained if the patient is un- 
duly excited Bany^ai and Anderson, in 2,000 cases, found a normal sedi- 
inentation time in 128 cases with signs of activity, an error of 7 35 per cent 
I hey feel that the test s greatest \alue is in its use as an objecti\e measure 
of the couise of the disease It sei\es as a sensitne indicator of complica- 
tions or the de^elopment of new foci, and as a criterion of results obtained 
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by a regimen or a specific treatment New foci m lung tissue are sometimes 
not suspected, and complications like intestinal or renal tuberculosis are 
often not detected until an increase m the sedimentation rate has led to a 
careful search It offers an approximate gauge of the extent of improve- 
ment when physical or roentgen examination may be of little value Ringer 
pointed out that a rise in the rate in a tubeiculous patient may precede 
hemoptysis His two years experience with the test has convinced him that 
the test IS one of leal \alue It lemforces physical, ladiological and symp- 
tomatic evidence, and frequently piesages oncoming trouble He empha- 
sized the fact that no tuberculous patient should be discharged until the 
sedimentation rate is normal In our small series, we had six arrested 
cases of tuberculosis, none of which had a sedimentation time of over 7 
millimeters, and one active case with a rate of 39 

In addition to these, there aie other uses for this test as mentioned by 
Sivmsky,^" Tuhpan and Director Recently attention has been drawn to its 
usefulness m cases of coronary occlusion In this condition the rate be- 
comes elevated a few hours after the onset of the attack The increase is 
probably due to the absorption of neciotic tissue from the produced myo- 
cardial infarct After reaching its peak, the rate gradually diminishes 
The duration of this period of elevated rate may serve as a guide in determin- 
ing how long the patient should be kept at rest It may therefore prove 
useful not only as a diagnostic measure, but also as a measure of the healing 
of the infarct (Table 5 ) 


Table V 

The sedimentation rate following coronary thrombosis 


Patient 

Sed Rate 
prior 

to Attack 

1st Wk 
of 

Attack 

3rd Wk 
ofj 

Attack 

4th Wk 
of 

Attack 

5th Wk 
of 

Attack 

6th Wk 
of 

Attack 

12 Wks 
after 
Attack 

E W E 

6 

46 

35 

25 

10 

7 

5 

C W G 

7 

45 

42 

20 

7 

5 

4 

T H 

— 

40 

32 

24 

16 

8 

— 

H L M 

4 

58 

44 

30 


7 

6 

C S 

— 

45 

36 

21 

15 

8 

— 

A G 


48 

— 



— 

— 

— 


Summary and Conclusions 

1 The sedimentation test is a lelatively simple laboratory procedure 
which IS now soundly established as a valuable addition to our diagnostic 
armamentarium 

2 The sedimentation test is not a specific diagnostic test for any one 
condition, but the presence or absence of an increased sedimentation rate 
may have great value in differential diagnosis 

3 The comparison of lepeated sedimentation tests is particularly use- 
ful in estimating the progress of disease The test is now widely employed 
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in tins manner in gynecological diseases, in tuberculosis, in rheumatic in- 
fections, in malignant growths and recently m coronary occlusion 

4 The results obtained in 488 sedimentation tests on 395 patients were 
found confirmatory of the reliability of the test Charts furnishing ex- 
amples of the utility of the test are included The results obtained with the 
test m SIX cases of coronary' occlusion are tabulated 
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CLINICAL EXPERIENCES WITH REDUCED DOSES 
OF THEVETIN ORALLY ADMINISTERED 

By Einar R Daniels, M D , and William S Middleton, M D , 
F A C P , Madison, Wisconsin 


Clinical studies of the action of thevetin - have amply confirmed the 
phaimacologic lesults of Chen and Chen®’^ and established its leliable 
digitahs-hke effect in man The pulse is slowed, evidences of decompensa- 
tion are alleviated, diuresis ensues and chai acteristic electrocardiographic 
changes occur when thevetin is given either by the oral or the parenteral 
route Its untoward by-effects also parallel those of digitalis with a singular 
deviation in the gastrointestinal action Here intestinal effects (cramps and 
diarrhea) in the mam replace the common gastiic upsets (anorexia nausea 
and vomiting) incident to digitalis intoxication 

The galenical preparations of the defatted be-still nuts, which are the 
source of the glucoside, thevetin, gare practical!} constant evidences of 
gastrointestinal irritation ^ Indeed, this action was so serious as to pre- 
clude their further clinical trial On the other hand the glucoside, thevetin, 
parenterally or orally administered, proved a distinct improvement orer the 
galenical products m this respect^’" Even with thevetin, however, 16 
of 40 patients with cardiac decompensation showed some gastrointestinal 
effects ■ Of this group 11 patients after a period of lest were able to resume 
the use of the drug without a recurrence of abdominal symptoms The 
failure of concurrently administered belladonna to control the cramps and 
diarrhea caused by thevetin argues against Chopra and Mukerjee’s sugges- 
tion that these phenomena are due to peripheral Vagal action ® Further- 
more, atropinized intestinal strips from the rabbit show vigorous contraction 
upon the application of thevetin ■ 


A re-survey of the situation * evolved certain illuminating circumstances 
Ihe minimal emetic dose of thevetin is equivalent to 35 per cent of the cat 
unit as compared with 50 per cent for ouabain Intestinal strips of rabbits 
aie stimulated by minimal concentrations of thevetin and ouabain m the 
latio of 3 1/3 1 as compared with the ratio of cat unit \alues of 7 1 In 
othei words one may expect gastiic and intestinal effects much more 
piomptly in i elation to the cat unit with thevetin than with ouabain 
Clearl} , too, the intestinal action of thevetin may be expected to precede its 
effect on gastric function 


On the other hand a maximal biadycardia is induced with 30 per cent of 
the cat unit of the\ etin as compared u ith 58 per cent for ouabain Accord- 
ingly it seemed reasonable to anticipate an optimal clinical ad\antage uith 
one half the cat unit dosage of thevetin as compared with ouabain Since 


*Recei\cd for publication Juh 21, 1936 
roni the Department of Medicine, Uni\ crsitj of isconsm 
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SymboUo Value oC Thevetm Therapy 
Circulatory advantage marked -+• 

Circulatory advantage less marked and accompamed by minor gastrointestinal effects, ± 
Pronounced gastrointestinal effects and less marked circulatory response, =F 
Predominant gastrointestinal effects and minor circulatory response — 
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the earlier results indicated the appearance of a digitahs-hke action from 
thevetm before theoretical tolerance on the body weight basis, such a read- 
justment of dosage seemed justified At the same time the suggested 
reduced doses of 1 cat unit, three times a day, with a maintenance dose of 
1/3 cat unit, three times a day, (as a maximum), olfered the further prospect 
of an evaluation of the posssible effect of such a i eduction of dosage upon 
the incidence of untoward gastrointestinal symptoms 

A group of 25 patients with cardiac decompensation was subjected to 
this revised program of i educed thevetm dosage In table 1 are listed their 
several diagnoses and the pertinent clinical data, particularly relating to 
therapy, and the results therefrom 

Turning to the results of treatment, under “ Symbolic Value of Thevetm 
Therapy,” there will be found a lough assessment of therapeutic response 


Table II 

Initial Effect of Thevetm 



Clinical Observations 

Total 

Cases 

Case Numbers 

p 

1 o 

Subjective, only 

n 


^ S ^ 
B O 5 

Objective, only 


3, 4, 14 

B* H g 

Both, combined 

19 

2, 5, 6, 7, 8, 9, 10, 12, 13, 15, 16, 17, 18, 
19, 21, 22, 23, 24, 25 

« O 

wp 

o y 

Gastric symptoms, only (anorexia, 
nausea, vomiting) 

0 


Intestinal symptoms, only 
(cramps, diarrhea) 

i 1 

i 

11 

<< 

Both gastric and intestinal symp- 
toms 

2 

! 

1 

1, 20 


Obviously 18 patients responded favorably to the alcohol solution of thevetm 
given by mouth and m one further patient (case 14) there was a good result 
with but slight diarrhea In two patients (cases 4 and 6) the circulatory 
advantage did not compensate for the adverse gastrointestinal symptoms 
Finally m three patients (cases 1, 11 and 20) the severity of the gastro- 
intestinal disturbance seriously outweighed the action upon the circulation 
While case 16 escaped gastrointestinal disturbances, there was no main- 
tained circulatory advantage 

To throw further light on the problem of the balance between thera- 
peutic advantages and the toxic drawbacks m the use of thevetm it was 
thought important to analyze the clinical data in this group of patients from 
the standpoint of the initial effect of the drug This analysis is presented 
m table 2 At a glance it vmII be seen that m only three patients (cases 1, 
11 and 20) did the toxic manifestations anticipate the therapeutic action of 
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the drug Interesting though this circumstance may be, it loses some of its 
significance when the necessity for a protracted action in this group of 
patients is called to mind Hence a summaiy of the ultimate effects of 
thevetm therapy is shown in table 3 

It will be seen from this table that 19 of the 25 patients experienced a 
desired circulatory response fiom the oral use of reduced doses of thevetm 
and that two patients (cases 4 and 6) were assessed as doubtfully improved 
In the lemaining foui (cases 1, 11, 16 and 20) no appreciable advantage 
from the use of the drug was observed These results are comparable with 
those obtained when the routine of the Eggleston toleiance dosage was con- 
formed to m the use of thevetm = More interesting is the analysis of the 
adverse reactions under the reduced scale of dosage Here it appears that 
18 of the 25 patients were free from untoward symptoms and seven experi- 


Table III 

Summary of Ultimate Effects of Thevetm from Table 1 



Clinical Observations 

Total 

1 

Case Numbers 

1 S5 

< O 

^ H 

Improvement 

19 

1 

2, 3, 5, 7, 8, 9, 10, 12, 13, 14, 15, 17. 18, 
19, 21, 22, 23, 24, 25 

3 Ci S 

y o a 

Doubtful improvement 

2 I 

4, 6 

^ CJ 

No response 

4 

1, 11, 16, 20 

W 

O 

1 Symptoms absent or negligible ■ 

18 ' 

2, 3, 5, 7, 9, 10, 12, 13, 15, 16, 17, 18, 19, 
21, 22, 23, 24, 25 

> 

C/3 

Gastric symptoms, only (anorexia, 
nausea, vomiting) 

0 


Q ' 

Intestinal symptoms, only 
(cramps, diarrhea) 

3 

8, 11, 14 

O 

H 

Both gastric and intestinal symp- 
toms 

4 

! 

1, 4, 6, 20 


diced either intestinal distress or intestinal and gastric disturbances In 
two patients (cases 8 and 20) diarrhea was controlled upon lowering the 
dosage of the\etm In a third (case 14) the circulatory advantage was 
mamtained, but the glucoside was eventually discontinued upon the occur- 
rence of a slight diarrhea (without lecourse to the simple expedient of 
lessening the dose) Obviously then m onty four instances (cases 1, 4, 6 
and 11) maj thevetm be charged with adveise gastrointestinal effects of 
suci degree as to preclude its continued use and m each instance it will be 
o sei \ od that cramps accompanied the diarrhea It has been our experience 
uiti larger, as well as with reduced doses of thevetm that a mild diarrhea 
constitutes no sound objection to the continuance of the drug Indeed, 
t leic niav be some advantage through the reduced phvsical effort of defeca- 
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tion Moderate to severe diarrhea and cramps, howevei, constitute as 
serious handicaps as do nausea and vomiting 

When compared with the adverse results of thevetin therapy under an 
Eggleston regimen of dosage by body weight,^ there is a distinct advantage 
m favor of the reduced doses Twenty-four of the earlier group of 40 
patients (60 pei cent) were free from symptoms as compared with 18 of 25 
patients (72 per cent), m the piesent gioup Obviously the reverse of the 
picture IS tiue, namely a highei incidence of gastiomtestmal symptoms on 
the larger doses of thevetin than with schedule of reduced doses (40 per cent 
against 28 per cent) Apparently theie is an individual idiosynciasy to 
thevetin particularly in the occasion of intestinal cramps and this circum- 
stance determined a small group m this series of patients, as well as the 
earlier groups, to whom thevetin was denied for this reason alone 

The therapeutic-toxic ratio of digitahs-hke drugs is so important that a 
search of the literature was made for studies of this type upon digitalis itself 
Generalities were found to prevail, but Bastedo ® lepoited a 35 pei cent in- 
cidence of toxic symptoms among 90 patients receiving digitalis m Bellevue 
Hospital Whereupon Shanahan ‘ undertook an analysis of the matter 
from the materials m the records of the Wisconsin Geneial Hospital A 
careful selection of materials was made to exclude those with prior digitalis 
therapy, inadequate control observations or other confusing factors 
Among a group of 65 patients with cardiac decompensation thus culled from 
a large series, he found that 37 per cent showed some evidence of digitalis 
intoxication at one time or other Furthermore 28 per cent of these 65 
patients developed symptoms of the toxic action of digitalis before any cir- 
culatory advantage was attained Finally 22 per cent of the group showed 
such serious reactions to digitalis as to preclude its continuance 

These figures are not quoted in extenuation of the untowaid lesults 
from thevetin theiapy Appaiently a reduction of the dosage of this gluco- 
side by mouth commensurate with its superioi vagal effect has induced a 
lessening of the gastrointestinal action Neveilheless ciamps and diaiihea 
do occur 111 an appieciable peicentage of cases even undei reduced doses In 
some of these, the adverse effects do not outweigh the ciiculatory advantage 
incident to the use of thevetin In others, the toxic symptoms preclude 
further use of the drug On the other hand in cardiac cases that do not 
tolerate digitalis well thevetin may offer the boon of a further reliable 
cardiac glucoside Moreover as has been reported earlier ^ thevetin pos- 
sesses distinct advantages as a drug for emergency use by intravenous 
injection 
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THE DIAGNOSIS AND TREATMENT OF HYPER- 

INSULINISM ■ 

By Seale PIarris, M D , F A C P , Biiminghani, Alabama 

The recently recognized disease entity, hypennsulmism, is being diag- 
nosed with increasing frequency Cases have been repoited in practical!} 
every country in the world in which medical journals are published It is 
interesting to observe the influence of American medical literature on clinical 
practices in foreign countries, and it is pleasing to note that, in nearly all 
the articles on hypennsulmism and spontaneous hypoglycemia m foreign 
journals, the authors have been generous in then leferences to contributions 
on the subject by American physicians 

Among the many foreign clinicians who have reported cases of hyperin- 
suhnism, or spontaneous hypoglycemia, or have published articles on the 
subject, may be mentioned Cammidge (1924 and 1930), Cameron (1930), 
Wauchope (1933), Cairns and Tanner (1933), of England, Moore, 
O’Farrell and Malle\ (1931), of Ireland, Sippe and Bostock (1933), of 
Australia, Posel (1933), of South Africa, Gougerot and Peyre (1925), 
Sendrail and Planques ( 1927), Laroche, Lelourdy and Bussiere (1928) and 
Sigwald (1932), of France, Krause (1930), Roth (1930), Wilder, Josef 
(1930) and Rosenberg (1932), of Germany, Bakser (1933), of Poland, 
Federoff (1931), of Russia, Stenstiom (1926), Sjogren and Tillgren 
(1927), Hagedorn (1932), Ehrstiom (1932), of Scandinavia, Massa 
(1929), Reale (1929), Lami (1930), Cimmino (1931), and Tarsitano 
(1931), of Italy, Zubirian (1929), of Mexico, and Valenzuela (1931), of 
Chile 

Hypeunsiihmsm Consciousness “Hypennsulmism takes another syn- 
drome from the waste basket of neuroses ’’ is the s}llogistic statement of 
Evans and McDonough, of LaCrosse, Wisconsin, who found and relieved 
SIX cases m six months’ private practice after they became “ hypennsulmism 
conscious ” 

Powell, a general practitionei of West Monroe, Louisiana, found 25 
cases of hypennsulmism m two years aftei he recognized his first case He 
concludes “ Ample case reports are now m the literature to show that hyper- 
insuhnism causes symptoms varying from drowsiness to narcolepsy, from 
vertigo to epilepsy, and from mental deficiency to mental degeneracy Un- 
fortunately all the cases are not m the literature — they are to be found m 
every doctor’s clientele and, sad to relate, are most probably untreated 

Wilder, Allen, and Robertson, m 1927 made autopsy studies of an in- 
operable case of h}permsulinism due to an islet cell carcinoma, and proved 
the pathological basis foi the condition Since then Wilder, Allen, Judd, 

* Read before the Nineteenth Annual Clinical Session of the American College of 
Phjsicians, Philadelphia, Pennsj h ania. May 3, 1935 
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Rowntiee, Rynearson and their associates have leported a number of cases, 
most of which have been operated upon Wilder called attention to the 
cironcous diagnoses as applied to hypennsuhnism, including “nerves, 
nem asthenia and hysteiia ” He adds “ Hypoinsuhmsm and h}peiinsuhn- 
ism are in fact clinical antitheses the lattei is of as seiious significance as 
the forniei, and the piactitionei of today must be as familiar with one as 
with the other ” 

Marsh, of Madison, Wisconsin, ivho lepoited eight cases of mild hyper- 
insuhnism in 1931, regards the condition as of frequent occurrence Ted- 
strom, of Santa Ana, California, reported four cases and analyzed the 
literature on 64 othei cases in 1933 In 1935 he states that he has had 
about 100 cases of hypoglycemia, most of which aie due to hypennsuhnism 

It IS not an accident that Carr, Parker, Larrimore, Giaham, Womack, 
Marriott and their associates m Barnes Hospital (Washington University) 
m St Louis, since 1930 have diagnosed and have removed five islet ade- 
nomas, and have pei formed three lesections of the pancreas for hyper- 
insulmism, thus relieving patients of otherwise hopeless conditions One 
of the most dramatic cases m smgical literature is E^arts Graham’s first sub- 
total pancreatectomy m a 15 months old baby, nhose condition was hopeless 
because of mental deterioration and convulsions due to hypennsuhnism 
The child has had no convulsions since the operation and his mentality, as 
studied by scientific tests, has improved 40 to 50 per cent Graham and 
Womack are impressed with the neuro-psychiatnc manifestations of hyper- 
insulmism After discussing various symptoms they conclude “It is im- 
portant to emphasize that m many cases the neurological and psychiatric 
aspects of the condition are so prominent that many of the patients with 
chronic hypoglycemia have been referred primarily to neurologists and 
psychiatrists for treatment ” 

About one year ago Whipple m the Presbyterian Hospital, New York, 
removed an islet cell adenoma from a patient who had recurimg attacks of 
unconsciousness, and other nervous and psychic phenomena, associated with 
h} poglycemia, with dramatic relief of symptoms When the staff of the 
Neurological Institute of the Presbyterian Hospital became “ hypermsuhn- 
ism conscious ” they found five similar cases upon which Whipple operated 
uith clinical cures Thus six persons, who were doomed to institutional 
lives as psychotics, or to die in hypoglycemic coma, were restored to health 
by the cooperation of the neuro-psychiatnc and surgical staffs of one hos- 
pital No doubt there are as many cases of hypennsuhnism passing, un- 
tecogmzed and unrelieved, through the wards of CAeiy other large hospital in 
the country as were diagnosed and cured at the New York Presbyterian Hos- 
pital during the last 12 months 

Winans in Dallas, Texas, and Wateis m Atlanta, Geoigia, have reported 
a number of mild cases of hypennsuhnism which they relieved by dietary 
management Winans m a recent paper on insomnia called attention to 
^3 poglycemia as one of the causes of sleeplessness 



516 


SEALE HARRIS 


In Toronto, Howland, Campbell, Maltby, and Robinson m 1929 made 
the fiist preoperative diagnosis of an islet tumor, the removal of which cuied 
the patient of convulsions due to “ dysmsuhnism ” Rabinowitch, in Mon- 
treal has reported five cases of hypennsuhnism Goldzieher of New York 
recently reported 200 cases of spontaneous hypoglycemia Many other 
cases have been reported by American clinicians, and many moie have been 
recognized and treated by physicians who have become “hypennsuhnism 
conscious ” but have not reported their cases 

Cammidge, of London, stimulated by his recognition of two cases of 
“ chronic hypoglycemia ” m 1924 — an observation that no doubt was in- 
dependent of the work done by others — found 198 additional cases before 
1930, an average of 33 cases a year The fact that Cammidge has reported 
more cases of spontaneous hypoglycemia than all the other clinicians in the 
British Empire means simply that he learned to recognize the symptoms due 
to hypoglycemia and clinched his diagnoses by finding low blood sugars 
However, a number of cases have been reported by other British clinicians 
Sippe and Bostock in Brisbane, Australia have repoited 30 cases of chronic 
hypoglycemia They regard the condition as being almost, if not quite, 
as frequent as the opposite condition, diabetes melhtus (hypoinsulmism) 
They observed hypoglycemia in 0 47 per cent of then patients, while dia- 
betes was diagnosed m 0 5 1 per cent 

Recently Sippe reported five cases of hypoglycemia associated with 
angina pectoiis Cardiographic studies and blood sugar determinations 
showed correlation of the cardiac symptoms to hypoglycemia The cardiac 
attacks were prevented, or relieved, by a diet that maintained, or raised, 
blood sugar levels above the point at which the cardiac manifestations of 
hypoglycemia appeared 

Personal Cases From Alarch 1923 to May 1935 I have made the 
clinical diagnosis of hypennsuhnism in 1 19 cases, an average of 9 9 cases 
a year In a number of these cases the diagnosis of hypennsuhnism was 
made by other physicians before they referred them to us for treatment In 
none of these cases could we find evidence of any li\er disoider that 
could cause hypoglycemia, though m several cases there were manifestations 
of dyspituitansm, in the stage of hypofunction, hypothyroidism and hypo- 
adrenahsm which seemed to have been the primary cause of the lelative, or 
actual, hypennsuhnism responsible for the hypoglycemic symptoms 

Without question many hypoglycemic patients pass, untreated and un- 
rehe\ed, through the hands of capable clinicians, because they have not be- 
come “ hypennsuhnism conscious ” The opinions of a number of physi- 
cians, who have had experience in dealing with hypennsuhnism, have been 
cited to prove that the condition, or disease entity, must be reckoned with 
by the medical profession It therefore seems timely to discuss the diag- 
nosis and treatment of hypennsuhnism 

Ananine'ii'i EMdence favoring the diagnosis of hypennsuhnism may 
sometimes be elicited in patients who complain of “ spells ” of various kinds. 
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by inquiring as to whether the attacks occur during the night, before break- 
fast, or several hours after meals If such is the case and if the patient’s 
symptoms are relieved by taking a soft drink, fruit, or milk, or other food 
between meals, and if the patient feels distinctly more comfortable after 
meals, one would suspect hyperinsuhnism My early cases were of that 
type Sometimes, however, the hypoglycemic attacks seem to occur at 
meals, at the sight of food, or immediately after leaving the table before 
there is time for digestion and assimilation of carbohydrates and when the 
blood sugar is still low 

Hyperinsuhnism has been called the “ hunger disease,” because excessive 
appetite and the desiie for food between meals are present in most cases 
Sometimes, however, the patient with hyperinsuhnism becomes nauseated 
when the attacks of weakness, nervousness and even unconsciousness occur 
The patient may also complain of abdominal discomfort, relieved by taking 
food, his symptoms thus resembling those of gastric or duodenal ulcer 
Several such cases in which operation for peptic ulcer had been considered 
have come under my observation 

Hunger and relief of symptoms by eating are not sufficient evidence to 
warrant a diagnosis of hyperinsuhnism I have seen two cases of pro- 
nounced bulimia, one in a hysterical woman and another m a mild psychotic, 
who obtained temporary relief from eating, but whose glucose tolerance 
blood sugar curves were normal 

A history of over-indulgence in sweets of all kinds is frequent in patients 
with hyperinsuhnism Not infrequently the victim of this condition has 
learned that he can relieve his symptoms by eating sweets and he devours 
candy and various ” nick nacks,” between meals to keep off attacks After 
a time sweets give relief for only a few minutes Often such patients will 
voluntarily mention that they “ crave sweets ” Occasionally hypermsuhn- 
ism patients will go on “ sugar sprees ” when they will eat inordinately of 
cakes, candy, pies, ice cream and other cane sugar products for a few days 
Usually their symptoms are aggravated by such over indulgences 

Ovei indulgence m Szveets and tn Caffeine Bcveiages My first case of 
hyperinsuhnism observed 12 }ears ago gave a history of overindulgence in 
caffeine beverages Since then the history of taking coca-cola, or coffee, 
between meals for the relief of the attacks of hypoglycemia, or to prevent 
them, has occurred too frequently not to have a relationship of cause and 
effect, at least the symptoms are exaggerated by the frequent use of soft 
drinks between meals The caffeine soft drinks relieve the symptoms tem- 
porarily, first, by supplying a soluble carbohydrate that is rapidly absorbed 
and metabolized, and second, as Womack suggested, probably by the 
stimulation of the adrenals by caffeine, thus raising the blood sugar level 
above the point at which the hypoglycemic symptoms occur 

A good therapeutic test for hyperinsuhnism is to give the patient a glass 
of coca-cola, or a cup of coffee ithout cream, during an attack, or before 

le suspected attack If it relieves the sjmptoms temporarily or preients 
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the attacks, hypennsuhnism may be suspected Ceitamly there is not a 
better oi quickei acting remedy for an attack, oi foi symptoms of hypo- 
glycemia, than a glass of coca-cola oi other caffeine-containing soft drink, 
or a cup of coffee, with sugai but without cieam The regular excessive 
use of the caffeine beveiages, however, seems to exaggerate the hypogly- 
cemia in patients with hypennsuhnism 

GasU omteshnal Manifestations The gastrointestinal manifestations of 
hypennsuhnism are frequent and varied A considerable proportion of the 
patients who have hypoglycemic symptoms associate their discomfort with 
food Often they feel that certain ai tides of food they had eaten previous 
to attacks were responsible foi their S 3 miptoms Many such patients com- 
plain of hunger, but sometimes they suffer from sitophobia because of the 
fear that eating will make them worse 

Many patients who have come to our clinic complaining of “ nervous in- 
digestion,” or with a previous diagnosis of “iriitable colon,” have been 
found to have hypoglycemia that synchronized with their symptoms, and 
have been relieved by a diet planned to keep blood sugar levels within normal 
limits Other patients, with actual duodenal ulcers, have had associated 
nervous symptoms which were pi oved to be due to hypoglycemia It, there- 
fore, should be lemembered that hypennsuhnism may coexist with actual 
lesions of the stomach and other abdominal ^ iscera 

Cammidge m reporting 200 cases of “ chronic hypoglycemia ” said 
“ Comparatively few cases of hypoglycemia are free from gastrointestinal 
disorders ” Sippe and Bostock mentioned gastrointestinal symptoms in 18 
of 25 reported cases of “chionic hypoglycemia,” most of them mild cases 
that were promptly leheved by dieting Many other clinicians have reported 
cases of hypennsuhnism, or chronic hypoglycemia, in which gastrointestinal 
symptoms were pi esent 

Dextrose tolerance tests, earned out foi six full hours, in patients with 
complaints referable to the gastrointestinal tract, associated with nervous- 
ness and weakness, may reveal hypoglycemia as the cause of the symptoms 

Abdominal Pam Evarts Graham observed abdominal pain in his first 
case of islet cell adenoma of the pancreas The patient had had his appen- 
dix lemoved without relief from the abdominal pain Abdominal pain, 
however, is by no means a constant symptom in the seveie cases of hyper- 
insuhnisni with, or without, adenomas of the pancreas Womack writes 
“ In two of eight cases, five adenomas of the pancreas and three resections 
successfully operated upon m Barnes Hospital, pain in the abdomen was 
outstanding A cholecystectomy Avas done m one elsewhere and an ap- 
pendectomy in the other wnth no relief This cramp-like pain disappeared 
with the relief of the hypogljcemia ” Undoubtedly many unnecessary and 
unsuccessful abdominal operations have been performed upon hyperin- 
sulinism patients 

The location of the pain is important In the cases of hypennsuhnism 
that I have seen, in wdnch abdominal pain w^as a symptom, the pain was in 
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the mid-portion and upper left quadrant of the abdomen In most of them 
theie was tendeiness on deep pressure m the same locaht3q le, over the 
pancreas Periodicity of the pain, usually more pronounced when the 
stomach was empty, was present in a numbei of cases Partial resections 
of the pancreas relieved the pain in three of my cases 

Attacks of Convulsions and Unconsciousness The most important 
manifestations of the severe t3'pes of h3'perinsuhnism are attacks of un- 
consciousness and convulsions Most of the patients with hypennsuhnism 
who have been operated upon have had varying periods of unconsciousness, 
with and without con^ulslons, and many of them have been diagnosed as 
epilepsy, until blood sugar studies proved the presence of a sufficient degree 
of hypoglycemia to account for the convulsions and unconsciousness 

Convulsions do not occur in all severe cases of h3'perinsuhnism fre- 
quently attacks of unconsciousness resembling diabetic coma occur Several 
cases of death m hypoglycemic coma without convulsions have been reported 
and the diagnosis was proved b3’’ finding at autopsy tumors of the islands 
of Langerhans 

The unconsciousness following Itypogtycemic convulsions lasts from a 
few minutes to several hours Tn one case of repeated convulsive attacks, 
in which the patient was in what was called “ hypoglycemic status epilepti- 
cus ” a clinical cure resulted from the removal of a carcinoma of the is- 
lands of Langerhans (Bast, Schmidt and Sevringhaus) Often patients 
with hypennsuhnism awaken voraciously hungry after convulsions , but not 
always, because nausea and vomiting sometimes follow h3'pogl3'cemic 
attacks 

Hysterical and Psychotic hlanifestatwns Man3' patients who have 
been regarded as hysterical, or pS3 chasthenic, have been proved to suffer 
from hypennsuhnism, and have been clinically cured by regulation of the 
diet 

Actual psychotic symptoms may occur in the severe cases of hyperin- 
sulinism The woman, reported by Finne3'^ and Finney, had “ craz3' 
spells ” w^hen she would do queer things She was found to have a blood 
sugar of 0 030 per cent Graham and Womack reported cases m which 
patients with hypennsuhnism had actual psychoses which subsided after 
removal of islet cell adenomas of the pancreas Many other clinicians have 
observed ps3'chotic patients who had hypennsuhnism 

Powell suggests that the protean nervous manifestations m hyperin- 
sulinism are due to a deficiency of glucose m the blood supply of the brain 
He cites a recent editorial in the Journal of the Ameiican Medical Associa- 
tion to the effect “ that the brain lives exclusively on a sugar diet and that 
t le quantit3' thereof may readily be determined by various blood sugar and 
glucose tolerance tests” Zeigler says that spontaneous 113 pogtycemia wull 
cause insomnia and maniacal delirium 
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Diagnosis 

A positive diagnosis of hyperinsulinism either of the mild or severe 
type cannot be made without fasting blood sugar studies and glucose toler- 
ance tests proving the presence of hypoglycemia in a patient with symptoms 
of hyperinsulinism 

Routine fasting blood sugars on my patients for the last 12 years 
have shown hypoglycemia in many whose history did not suggest hyperin- 
suhnism, but who, on more careful questioning, gave definite hypoglycemic 
symptoms In my first case of epilepsy associated with hyperinsulinism 
the diagnosis was not suspected until his fasting blood sugar, taken as rou- 
tine, was found to be 0 060 per cent Attention having been called to the 
low fasting blood sugar in this case, further questioning brought out a his- 
tory of hypoglycemic symptoms, and then a glucose tolerance test showed 
a low flat hyperinsulinism curve 

Repeated Blood Sugar Studies One fasting blood sugar or one glucose 
tolerance test is not always sufficient to warrant a positive diagnosis of hy- 
permsuhnism since theie seem to be periods when the hyperinsulinism pa- 
tient will have normal blood sugar readings, even though at other times he 
has shown marked hypoglycemia Cushing observed in hyperpituitarism 
that there are undulations, or waves of accelerated hypophyseal secretion, 
and It IS quite evident that m hyperinsulinism there are quite marked varia- 
tions in islet cell seci etion 

The factor of mental and physical fatigue affects blood sugar levels 
In making glucose tolerance tests, ambulatory patients should not be per- 
mitted to he down, but should, if possible, take about the same amount of 
exercise that they ordinarily take when the attacks have occurred I have 
observed repeatedly in patients taking the glucose tolerance test that when 
the blood sugar levels became low, they had hypoglycemic symptoms which 
subsided when they lay down After resting for a few minutes without 
taking food, the blood sugar readings were higher 

The occurrence of the symptoms complained of, at the stage of the test 
when the blood sugar becomes low, as frequently occurs, is presumptive 
evidence of hyperinsulinism So likewise is the finding of a low blood sugai 
m blood drawn during a spontaneous attack It, therefore, is advisable to 
get repeated blood sugar tests an hour befoie the noon and evening meals 
and after the patient has had several hours’ work at his usual vocation at 
about the time symptoms usually occur In studying patients with a his- 
tory of epileptic or epileptiform attacks, blood sugar tests should be made 
at about the time of expected attacks, but it should be remembered that 
after generalized convulsions usually the blood sugar readings will be higher 
than before the paroxysm 

Gammon and Tennery suggested that in examining the patient suspected 
of having hyperinsulinism sufficient insulin be given to produce hypogly- 
cemic reactions which in many cases will reproduce the patient’s symptoms 
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Since in many cases the same result may be accompanied by reproducing 
the symptoms in the hypoglycemic phase of glucose tolerance tests, the use 
of insulin as a diagnostic measure seems rarely indicated 

The Si% How Glucose Tolaance Test The glucose tolerance test 
should be earned out for six full hours in making the diagnosis of hyper- 
insuhnism I have observed a number of patients whose blood sugar read- 
ings were normal for four hours after the ingestion of the dextrose, but 
fell rapidly and to very low levels m the fifth and sixth hours Recently 
a patient who had marked symptoms of hyperinsuhnism and had shown a 
hypermsulinism curve was given a glucose tolerance test m another hospital 
The test was carried out for only four hours, the last reading having been 
0 070 per cent , on this evidence the case was not diagnosed as hypermsulm- 
ism Four hours is long enough to carry out a glucose tolerance test for 
diabetes, but six or eight hours may be necessary m studying the case 
for suspected hyperinsuhnism If glucose tolerance tests were earned out 
for six hours, they might show, as they did in a few of my cases, a diabetic 
curve for three or four hours and hypoglycemic readings for the fifth and 
sixth hours 

Patients object to and sometimes refuse venupunctures for blood speci- 
mens every hour for six hours, and laboratory technicians sometimes get 


tired of running blood sugars , but unless the test is carried out that long, 
some cases of hyperinsuhnism will not be diagnosed as such Sometimes 
it is difficult to get into the veins in making glucose tolerance tests, and then 
it is best to get the fasting blood sugars and the blood sugar five and six 
hours after the ingestion of the dextrose 

Therapeutic Test If for any reason the patient cannot or will not have 
blood sugar studies made and if hyperinsuhnism is suspected, a few days 
of rest on a relatively low carbohydrate diet consisting largely of the 5 and 
10 per cent vegetables and fruits, Avith orange or tomato juice on arising 
and on retiring and every one or two hours between meals and when awake 
at night, may relieve the symptoms If the patient is underweight, two to 
four ounces of cream may be given every three hours when aivake The 


cane sugar products and other soluble carbohydrates including soft drinks 
and candy between meals should be given only to relieve the attacks On 
such a diet with sufficient rest, the patient Avith all but the most severe 
lij pennsulimsm will be impro\ed or completely relie\ed of his symptoms 
If he is not relieved either his symptoms are not due to hyperinsuhnism or 
blood sugar studies may show hypoglycemia of sufficient degree to demand 
exploration of the pancreas for an adenoma 

The Diagnosis of Hypoglycemic Coma It should be a routine m ei’^ery 
case of unexplained unconsciousness to make a blood sugar determination 
at the earliest moment possible Hypoglycemic coma is one of the frequent 
causes of unconsciousness, particularly when preceded by convulsions 
auchope recommends the use of adrenalin hypodermatically, and dextrose 
intrai enoush in the cases m ivliich there is the question of diabetic or hypo- 
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glycemic coma If the unconsciousness is due to hypoglycemia the adren- 
alin and the dextrose intravenously will bring the patient out of the coma 
in a few minutes, whereas if the patient continues unconscious a delay of 
15 minutes while waiting for a blood sugar report will not affect the ketosis 
Avhich usually can be relieved by the use of insulin 

Differeniial Diagnosis 

Every possible cause of hypoglycemia besides pancreatic disease should 
be considered, including studies of all the other organs of internal secre- 
tions, so as to exclude them as factors if possible, before making a diagnosis 
of uncomplicated hyperinsuhmsm 

Since hypermsuhnism has been manifested by symptoms which have 
suggested hysteria, psycho-neurasthenia, neuro-circulatory asthenia, psy- 
choses, brain tumors, epilepsy, narcolepsy, status epilepticus, epileptiform 
convulsions, appendicitis, gall-bladder infection, duodenal ulcer and many 
other diseases it is apparent that m the study of all patients presenting such 
symptoms blood sugar tests should always be included On the other 
hand the finding of hypoglycemia does not always prove that it is the 
cause of the symptoms We have had two cases of brain tumor in which 
hypoglycemic symptoms were pronounced 

Hyperinsuhmsm is invanfibly associated with hypoglycemia It should 
be remembered, however, that m patients who have hypoglycemic symp- 
toms, fasting blood sugars are not always low Therefore, repeated and 
varied blood sugar studies should be made before hypoglycemia is excluded 
m suspected cases of hyperinsuhmsm It should be remembered also that 
the patient with hypermsuhnism may have other diseases that may, or may 
not, affect the hypoglycemic symptoms Thus, two cases of hypermsuhnism 
m syphilitic patients have been observed m which anti-syphihtic treatment 
did not affect the blood sugar levels or the symptoms of hypoglycemia 

Hypoglycemia fiom Extra-Pano eatic Disoidets Cases of marked de- 
grees of hypoglycemia due to organic diseases or functional disturbances of 
other organs besides the pancreas have been reported as having been due 
to {a) a deficient glycogenesis in the liver from poisons such as arsphena- 
mine or other arsemcals, phenylhydrazine, phosphorus or other hepatotox- 
ms (Cross and Blackford), and from massive tumor of the liver (Nadler 
and Wolfer) , (6) inadequate mobilization of glycogen due to cleficient 
secretion of the suprarenals (Anderson) , (c) pituitary dysfunction (Josef 
Wilder) , (d) thyroid dysfunction (Tedstrom) The case of Weil, m 
which the Inqioglycemic convulsions occurred only during menstruation sug- 
gests that ovarian disfunction may be a factor m some cases 

It IS of particular importance to exclude hypopituitarism, hypothyroid- 
ism, and h} poadrenalmism which may be the primary cause of the hypo- 
ghcemia that is responsible for the symptoms of hypennsulinism The 
secretions of the hypophysis, thyroid and adrenals are antagonistic to, and 
therefore may control, the secretion of msuhn. 
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Treatment 

The problem of dieting m hypei instilmism is much the same as in dia- 
betes melhtus (hypomsuhnism) m that each patient has to be dieted to suit 
his particular needs It is necessary to arrange a diet that will nourish the 
patient properly, providing sufficient amounts of carbohydrates, proteins 
and fats, with due consideration to its vitamin content As far as the 
quantity is concerned, it should have a lower carbohydrate content than in 
diabetes, with sufficient calories to maintain normal body weight and physi- 
cal vigor The protein content should depend on the age and weight of the 
individual, we give from 60 to 75 gm to an adult weighing 70 kilograms 
Theoretically, a high carbohydrate diet would seem to be indicated m 
hyperinsulmism, but John pointed out that carbohydrates stimulate the se- 
cretion of insulin and that when rapidly soluble carbohydrates such as sugars 
are given, they cause excessive msulogenesis, which continues after the 
carbohydrates are metabolized, with resulting hypoglycemia John ob- 
served, in giving dextrose tolerance tests, that while the blood sugar level 
was high for the first one or two hours, it was followed by a rapid fall to a 
level much lower than the fasting blood sugar I made the same observa- 
tion independently after giving a dextrose tolerance test to my second pa- 
tient with hyperinsulmism m 1923 

Weil’s experience with his patient with dysinsuhnism, who had recurring 
attacks of convulsions and unconsciousness, proves the fallacy of a diet high 
in soluble carbohydrates in msulogenic hypoglycemia He found that a few 
hours after a high carbohydrate meal, the blood sugar reached a much lower 
level than the patient’s fasting blood sugar He was able to control the 
attacks of convulsions by placing the patient on a low carbohydrate, high fat 
diet with frequent feedings 

Shepherdson states that the blood sugar level will rise on a low carbo- 
hydrate, high fat diet He quotes Weeks, Renner, Allan and Wishart as 
having observed in a study of epileptic patients on high fat diets that in every 
case they developed a hyperglycemia It is possible that ingested fats may 
have a direct effect m inhibiting the secretion of insulin and that, in the cases 
of epilepsy associated with hypoglycemia in which the ketogemc diet has 
proved beneficial, perhaps in some cases the good effects have been due to a 
rise in the blood sugar level, rathei than to the sedative action of the ketone 
bodies in the blood Certainly in my hands a moderately low carbohydrate, 
high fat, moderate protein diet has given the best results in treating chronic 
hyperinsulmism 

Lozv Cmbohydi ate, High Fat Diets Earl)’- m my experience in dealing 
^\ith hypermsuhnism I began using a low carbohydrate diet, consisting 
argely of 3, 5 and 10 per cent vegetables and fruits, combined with a high 
proportion of fats, i\ith frequent feedings I reasoned that the carbo- 
lydrates in the form of vegetables and fruits, which must be digested before 
cing absorbed and metabolized would be released as dextrose m small 
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quantities at a time, and therefore, would not stimulate the secretion of 
insulin as much as meals made up largely of foods of high carbohydrate con- 
tent, particulaily those containing cane sugar products Fats, particularly 
Cl earn, were given with meals and between meals, with the idea that they 
are emptied slowly from the stomach Therefore, the metabolism of the 
carbohydrates mixed with fats would be slow compared to the rapid empty- 
ing of the stomach and the acceleiated metabolism aftei the ingestion of car- 
bohydi ate meals without fats 

Waters, basing himself upon the experimental studies of Sweeney, which 
showed higher blood sugar levels after high fat diets, and lower levels after 
high carbohydrate diets, and also upon his own experience m relieving cases 
of spontaneous hypoglycemia by a high fat, moderately low carbohydrate 
diet, concluded “ A diet reducing the carbohydrate intake and increasing the 
volume of fats seems to dimmish an excessive insulin production and to raise 
the blood sugar level ” 

Dieting the Hypennsnlm Individual The diet m each case of hyper- 
msulmism should be calculated to meet the patient’s nutritional needs The 
adult patient with hypermsuhnism, of average height and weight, should 
have about 2,250 calories, deiived from 90 to 150 gm of carbohydrates, 
from 60 to 75 gm of proteins and the remainder from fats, largely cream 
and butter The food intake is best divided into fiom five to seven feedings 
a day 

A numbei of my patients with hypeiinsulmism have been overweight, 
and other clinicians have observed a number of obese patients with hyper- 
msulmism In such cases the fats should be reduced, and a low caloric diet 
with food every two hours is indicated In such cases I prescribe a diet of 
about 120 gm of carbohydrates, 60 gm of fat and 60 gm of protein (1,260 
calories) divided into six or eight feedings a day On such a diet the 
patient’s activities should be restricted and the amount of carbohydrates 
should be increased to 150 to 200 gm , or even more if the patient is losing 
weight, or if he becomes weak 

In the underweight, asthenic patient with hypermsuhnism, a diet of 90 
to 150 gm of carbohydrate, from 200 to 300 gm of fat, and from 60 to 75 
gm of protein, divided into five or six feedings a day, will keep the blood 
sugai at a sufficiently high level to prevent hypoglycemic symptoms, and will 
build up the patient’s general health and state of nutrition 

Careful blood sugar studies should be made on each patient for a few 
days after being placed on a diet for hypermsuhnism, during which time 
his food should be weighed and measured if possible It is just as neces- 
sary to teach the patient with hypennsulmism food values and to calculate 
and arrange the menus suited to his particular case, as it is to teach “ dia- 
betic arithmetic ” to patients with hypomsulinism (diabetes mellitus) The 
intelligent patient with severe hypermsuhnism usually becomes very much 
interested m “ playing the game of dieting ” because he has a holy dread of 
the attacks of unconsciousness, with or without convulsions 



THE DIAGNOSIS AND TREATMENT OE HYPERINSULINISM 


525 


It IS essential to impress the patient with hypennsuhnism with the neces- 
sity of moderation m all things, particularly physical exercise Studies on 
marathon runners by Levine and his associates showed that physical ex- 
haustion produces physiologic hypoglycemia A number of my patients 
have observed that their attacks of hunger, weakness and the like, and even 
petit mal and grand mal seizures, have occurred most frequently after 
physical exertion The patient with hypennsuhnism should be taught all 
the rules of personal hygiene adapted to his particular needs, just as the 
diabetic patient is taught how to live and enjoy health even though he has 
the handicap of a crippled pancieas 

The Use of Bi omxdes and Ba)biiii)atc\ in Hypennsuhnism The dietary 
management of hypennsuhnism, without medicines, usually is sufficient to 
contiol the disease and prevent hypoglycemic symptoms m the mild types 
and m many of the severe cases, yet diugs may be required at times m the 
more serious cases, particularly m those associated with epileptiform con- 
vulsions 

The rationale of the use of the bromides and barbiturates m epilepsy is 
considered to be their effect as motor depressants, thus preventing the con- 
vulsions We are studying, as clinical material becomes available, the ques- 
tion as to whether these drugs may have some effect m raising the blood 
sugar m severe hypennsuhnism The bromides are not advised m the treat- 
ment of hypennsuhnism, even when it is associated with epilepsy, except 
as a temporary measure The bromism that follows the use of the bromides 
when used over a long period of time may be more harmful to the epileptic 
patient with hypennsuhnism than the convulsions Phenobarbital m iVii 
giain (0 1 gm ) doses night and morning and in the most severe cases after 
the noon meal is the least harmful drug now known that will control the 
epileptic convulsions, and it is helpful m cases of se\ere hypennsuhnism in 
patients who cannot, or will not, follow a prescribed diet Phenobarbital 
may be used in conjunction with dietary management in cases that are dif- 
ficult to control 

Belladonna Having in view the possibility that belladonna might in- 
hibit the secretory activity of the islet cells, I have used it in my mild cases 
of h>perinsulinism for several years, at times with seemingly good results 

Evans and his associates report the discovery of a diabetogenic hormone 
from the anterior pituitary, which will raise blood sugar As yet this 
hormone has not been separated from the growth, and perhaps other, hor- 
mones, but there seems reason to hope that a purified product of the dia- 
betogenic hormone will be available for use in hj’pennsulinism in the near 
future 

•^npiaienal Pioducts Adrenalin (1 cc of 1-1000 solution) given 
U podermaticallj’ will raise blood sugar, and in hypoglycemic coma may 
restore consciousness in a few minutes, but its effects are temporary and 
it is not of value in h} permsuluusm except m the attacks Adrenalin has 
no effect when guen orally, and it is questionable if an} of the preparations 
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of suprarenal medullary substance aie of value if gnen by mouth Nielsen 
and Eggleston, however, credited a whole gland product of the suprarenals 
with a part of their successful treatment of three cases of epileptiform con- 
vulsions due to “ dysmsuhmsm ” 

Ephediinc Ephedrme has been used successfully m the treatment of 
narcolepsy Ephedrme mobilizes glycogen and, combined with diet and 
rest, may maintain the blood sugar level at a point high enough to prevent 
hypoglycemic symptoms Ephedrme was used with doubtful results in two 
of our cases of epilepsy with hyperinsuhmsm 

Thy) Old Extract Since hypothyioidism is sometimes associated with 
hyperinsuhmsm, thyroid extracts would seem to be indicated m the cases 
in which the basal metabolic late is low Tedstrom, and Evans and Mc- 
Donough used thyroid extracts with benefit m the treatment of some of 
their cases of hyperinsuhmsm with low basal metabolic rate 

Insulin John reports having used insulin with excellent results in the 
treatment of hyperinsuhmsm He is of the opinion that if exogenous in- 
sulin IS given hypodermatically after meals befoie the postprandial blood 
sugar rise stimulates the secietion of insulin, the amount of endogenous 
insulin will be sufficiently i educed so that the hyperinsuhmsm patient will 
not become hypoglycemic several hours aftei meals John gives from 10 to 
20 units of insulin after meals and presents blood sugar records before and 
after the insulin was used, which seem to justify his conclusions I have 
used insulin in two cases of hypennsulmism with apparently good clinical 
results, though blood sugar studies were not made to prove that the blood 
sugar levels were higher after the use of insulin 

Deep Roentgen-Ray Theiapy Barrow has used deep roentgen-ray 
therapy in the treatment of hypermsuhmsm with reported good results He 
believes that the irradiation over the pancreas may reduce the secretion of 
insulin just as it sometimes ameliorates the symptoms in hyperpituitarism 
with or without adenomas, presumably by decreasing hypophyseal secretion 
In view of possible dangerous secondary irradiation of the liver, stomach, 
duodenum and other neighboring oigans, this theiapeutic method should be 
used with great caution in attempting to decrease insulin secretion Sippe 
and Bostock quote Terbruggen and Heinlem as having “ produced a lethal 
hypoglycemia m rabbits by irradiation of the pancreas ” The external 
secretory portion of the organ, involved in pioducing trypsin, amylopsm 
and steapsm showed degenerative changes, whereas the islands of Langer- 
hans were well preserved or even hypertrophic Mosenthal also mentions 
irradiation of the pancreas as having caused hypogtycemia 

Surgery in Hyperinsulinism 

While the mild and moderately severe, and many of the very severe cases 
of hypennsulmism can be relieved by dietary management, as certainly as 
diabetes melhtus can be controlled by diet and the use of insulin, m an oc- 
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casional case surgery offeis the only hope of lehef The question then 
arises When is suigeiy indicated in hyperinsuhnism^ 

It should be stated emphatically that in no case of hypennsuhnism should 
surgery be resorted to until the patient has given a full trial to properly 
directed dietary management Haphazard dieting in hypennsuhnism gives 
as unsatisfactory results as unscientific methods m the management of 
diabetes melhtus , so that the patient with hypei msuhnism has not had the 
best chance to control his disease unless he has been kept, for a few weeks 
at least, on a weighed and measured diet calculated and prescribed to suit 
his individual needs If the hypennsuhnism patient cannot control his 
symptoms by properly directed dieting then surgery should be considered 
It IS an interesting fact that of the 40, or more, operations on the pan- 
creas for hypennsuhnism all but two have been performed by surgeons m the 
United States and Canada There has not been a death reported from 
pancreatic operations performed in the United States, though I have heard 
of two deaths which resulted from operation that have not been reported 
The only two operations on the pancreas for the relief of hypennsuhnism 
that have been reported, besides the American cases, were performed in 
Russia, both died from the operations In one of these, a large adenoma of 
the pancreas, the growth had reached the stage where it was inoperable 

Criteria f 01 Exploratory Operations An exploratory operation for the 
relief of hypennsuhnism should be considered 

1 In the acute fulminating cases which develop rapidly and in which 
hypoglycemic attacks with convulsions and unconsciousness cannot be con- 
trolled by intravenous dextrose therapy, and in wdiich death seems imminent 

2 In the severe chronic cases that cannot be controlled by properly 
dll ected dietary management in a few"^ weeks 

3 In cases wuth severe neuro-psychiatnc symptoms of long standing in 
which on account of economic or social or psychic handicaps the diet cannot 
be carried out properly, or long enough to permanently benefit the patient 

Surgeiy of the pancreas is contraindicated in primary disease, or hypo- 
function, of the anterior pituitary, the thyroid, or the adrenals, resulting in 
relative, or actual, hypennsuhnism, for the obvious reason that such opera- 
tions could not remove the cause of the hypoglycemic symptoms Likewise 
no benefit could be expected from surgery in hypoglycemia resulting from 
acute yellow’^ atrophy of the livei, massne carcinoma of the liver, or the 
hepatic lesions that follow^ acute poisoning from hepatotoxins such as ars- 
phenamine, phenylhydrazme and the toxic varieties of mushrooms 

The Diagnosis and Treatment of Insulornas If it were possible to 
diagnose an islet cell adenoma or carcinoma before operation there would be 
no need for trying the patient on a diet, because in such cases surgery wnll 
gue almost certain relief unless delayed until the neoplasm has advanced 
to the stage W'hen metastases make the case an inoperable one One of the 
most brilliant chapters in American surger} wall be wTitten when the results 
o operations on the pancreas for islet cell tumors hav e been recorded 
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Unfortunately no one as yet has established the criteria necessary for 
diagnosing msulomas Gammon and Tennery summarize what is known 
regarding the differentiation between hyperinsulimsm resulting from the 
neoplasms of the islands of Langerhans and the manifestations from func- 
tional msulogenic hypoglycemia, as follows “ All that can be said is that 
there is perhaps a tendency for the disease (hyperinsulimsm) to be more 
rapid m its development, more severe m its manifestations, more erratic in 
behavior and more likely to cause death when tumoi is present than in func- 
tional hypertrophy of the islands ” 

If an exploiatory opeiation on a patient suffering fiom hyperinsulinism 
leveals an adenoma, oi carcinoma, of the body or tail of the pancreas it 
should be removed, if possible In one of Evaits Graham’s series an islet 
adenoma the size of a baseball was removed fiom a psychotic patient with a 
clinical cure for two years, without any piesent indication of recurrence 
If there are metastases in the liver and extensive involvement of the sur- 
rounding structures the case is inoperable 

In making an exploration for an adenoma of the pancreas it should be 
remembered that some of those found have been quite small, yet their re- 
moval completely cured the patients of hypoglycemic symptoms Smith and 
Seibel found at autopsy an adenoma m the head of the pancreas less than 
1 cm in diametei , yet the patient died in hypoglycemic coma It therefore 
should be remembered that even an exploratory operation may not reveal the 
adenoma that is causing severe hypoglycemic symptoms 

It should not be forgotten that though adenomas of the islands of Lan- 
gerhans are usually single, two or more may be found m the same patient, 
and the removal of one may not lelieve the patient of his symptoms Evarts 
Graham in one case operated on a patient who had severe hypoglycemic 
symptoms and he removed an adenoma from the anterior surface of the 
body of the pancreas The symptoms continued unabated Later the sec- 
ond operation by Graham revealed another adenoma on the posterior surface 
of the body of the pancreas The removal of the second tumor relieved 
the symptoms 

Resecfwn<; of the Panoeas xn Hypennsulimsm If an exploratory lapa- 
rotomy on a patient suffering fiom hyperinsulimsm does not leveal an ade- 
noma or other operative lesions, but a normal appealing pancreas, should 
a resection be performed ^ As yet there are no criteria for performing re- 
sections of the pancreas in hyperinsulimsm Each case will have to be 
considered from its various aspects before deciding to resect a major part 
of the pancreas, or to close up the abdomen and give the patient another 
chance at dieting 

A brief review of some of the reported cases may provide data that 
should be helpful to the surgeon m making his decision m such a case 

The first resection of the pancreas for hyperinsulimsm was performed in 
1928 by Finney and Finney, who removed about three-fourths of the pan- 
creas from a psychotic patient referred to them by Barker and Sprunt 
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There was definite improvement, but not complete relief, though the blood 
sugar levels were highei following the operation Six years later this 
patient committed suicide 

The next resection of the pancreas for hyperinsulimsm was performed 
by Holman, with temporary lelief of sjmptoms This case was subse- 
quently explored by Judd, who resected another portion of the pancreas with 
some relief, but the symptoms recurred 

Expoience ivith Eight Ca^a of Surgical Hypcnnsuhnum I have ad- 
vised surgical intervention m seven cases of hyperinsulimsm In three cases 
resections of from one-half to five-sixths of islet bearing tissue of the pan- 
creas resulted m clinical cures In two cases of epilepsy associated with 
hypoglycemia resection was followed by slight improvement, and m one 
case m which there was a history of probable dyspituitarism resection of 
five-sixths of the pancreas failed to control the epileptic attacks or the hypo- 
glycemia In the seventh case the abdomen was closed without resection of 
the pancreas after an exploratory laparotomy which revealed a normal ap- 
pearing pancreas This patient since the operation has adhered more 
rigidly to his diet and has shown a lessened frequency of his attacks of 
convulsions The eighth case m which I advised operation was a patient 
of Dr J E Beck and Dr G O Segrist of Mobile They had made a 
diagnosis of hyperinsulimsm from very low blood sugar readings m a man 
who had been incapacitated for work for a year or more because of recurring 
periods of unconsciousness The patient was violently psychotic at times 
On account of the seventy of the symptoms a tumor was suspected and I 
advised that the patient be sent to Dr Evarts Graham of St Louis, who 
operated, removing a large islet tumor The patient made a complete re- 
covery He has had no symptoms in two years and is working regularly 

Conclusions 

1 Hyperinsulimsm, or spontaneous hypoglycemia, is a frequent and 
widespread disease, numerous cases having been repoited by discriminating 
clinicians in many countries 

2 The manifestations of hyperinsulimsm are protean, and identical with 
the symptoms that have been reported from overdoses of insulin m the treat- 
ment of diabetes melhtus 

3 The anamnesis is important in making the diagnosis of hyperinsulin- 
ism m the mild cases Usually, there is a history of attacks of weakness, 
nervousness, trembling and sweating before breakfast, one or two hours be- 
^re noon and evening meals, before retiring and often during the night 

le attacks are relieved by taking food In the more severe cases in addi- 
tion to the mild symptoms, there is a history of recurring attacks of uncon- 
sciousness and convulsions, or hysteria Neuropsychiatric, gastrointestinal 
and cardiac symptoms may be pronounced 
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4 Low blood sugar readings, before breakfast, one or two hours before 
meals and m attacks, and the occurrence of a hypoglycemic phase m dextrose 
tolei ance tests, are necessary for proof that the symptoms ai e due to spon- 
taneous hypoglycemia Dextrose tolerance tests should be carried out foi 
SIX full hours before excluding the diagnosis of hypeiinsulmism The 
symptoms may, or may not be, reproduced in the hypoglycemic phase of dex- 
trose tolerance tests 

5 The secretory interrelations of the pituitary, thjroid and adrenal 
glands with the insular apparatus of the pancreas should be considered care- 
fully before making a diagnosis of uncomplicated hypermsuhmsm Like- 
wise, hypoglycemia from deficient glycogenesis should be excluded before 
making a diagnosis of hyperinsuhnism 

6 The great majority of cases may be rehe\ed by a moderately low car- 
bohydrate, high fat diet with frequent feedings between meals, and at night 
if there are nocturnal symptoms The diet should be prescribed to meet the 
individual needs of the patient under treatment 

7 Surgery offers relief m cases that cannot be relieved by properly di- 
rected and carefully carried out dieting over a period of a few weeks or 
months The removal of msulomas, either adenomas or carcinomas, of the 
islands of Langerhans has resulted m clinical cures Resection of the pan- 
creas relieved the symptoms in about 50 per cent of reported cases 

8 Two fatal cases of islet cell carcinomas have been reported which 
were inoperable because of the size of the tumors and the presence of liver 
metastases It, therefore, is important to make the diagnosis of hyperin- 
suhnism early before the neoplasm of the islands of Langerhans has pro- 
gressed to the inoperable stage 
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MASSIVE DOSES OF VITAMIN D IN THE TREATMENT 
OF PROLIFERATIVE ARTHRITIS 

By Bernard L Wyatt, M D , F A C P , Robert Alan Hicks, M D , 
and H E Tiioimpson, MD , Tucson, Ansona 

Recent inteiest in the treatment of aithntis, by massive doses of vitamin 
D,^ has been sufficiently great to wan ant a clinical tiial of this mode of 
therapy in a group of patients with the chronic prohfeiative (infectious) 
type Past experience of disappointing results when such recommended 
therapeutic agents as gold and sulphui were used ovei an adequately long 
period undei controlled clinical conditions had lendeied us somewhat 
skeptical but it appeared worthwhile, howevei, to deteimine if vitamin D 
might constitute a valuable adjunct to a composite piogiam of tieatment in 
this group of diseases 

Thirty-eight patients having chronic infectious oi piohfeiativc aithntis 
and two patients in the same group, but with histones of eailiei rheumatic 
fever, were selected These patients had been under observation foi at least 
six months and six complete clinical and laboratory checlc-ups had been made 
It was possible theieby to contrast their progiess before and after the ad- 
ministration of large doses of vitamin D In evaluating any therapeutic 
agent in the treatment of arthiitis, such a control is more valuable than is a 
study of parallel groups (one with and one without the test treatment) 
Comparison before and after institution of the use of a given therapeutic 
agent m well-studied patients is of greater value in our experience than the 
analysis of data from treated and non-treated groups 

The indications for the use of massive doses of vitamin D aie considered 
to be the presence of prohferatn'-e arthritis and, inasmuch as the work was 
experimental, no special selection was employed among members of this 
group, other than that any patient was eliminated whose geneial condition 
was such that a severe reaction might be disastrous 

Later, it became evident that the presence of a very sensitive colon contia- 
indicated the use of the vitamin in large quantities In geneial it was found 
that the type of arthritic patient for Avhom vaccine is indicated, that is, a 
patient m whom desensitization seems to be the main problem, was decidedly 
not the type in which to use massue doses of vitamin D When a high 
sedimentation and low agglutination titers were taken to indicate the de- 
sii ability of the emplo} ment of sti eptococcus vaccine, then the use of massive 
doses of vitamin D seemed inadvisable 

The method employed in this woik had as its first step the evaluation of 
clinical progress and laboratory changes in each patient up to the time of 
administration of vitamin D After this base line in degree of progress foi 
*Recei\ecl for publication June 22, 1936 
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SIX months was established massive doses of vitamin D with supplementary 
medication (vitamin B and calcium) were instituted and similar studies of 
the patient continued to see if more definite progress toward recovery 
would result 

The dose employed was never increased over 300,000 units of vitamin D 
daily and the ordinary dose most often used was 200,000 units daily 
Under no circumstances did we see leason to increase the dose to the enor- 
mously high levels that have been reported by some workers 

The sources of vitamin D were as follows irradiated eigosterol in 
sesame oil supplied for expei iniental pui poses by the National Institute of 
Nutrition, Los Angeles , viosterol and vitamin D in propylene glycol 

The supplemental}' medication employed consisted of a good source of 
vitamin B, such as wheat germ or brewer’s yeast and calcium supplied in the 
form of dicalcium phosphate and milk 

The additional treatment of these patients consisted of a definite regi- 
men used in this Clinic This treatment may be biiefly summarized Ade- 
quate rest, physiotherapy, heliotherapy, dietotherapy, treatment or early re- 
moval of foci, blood transfusions, oithopedic measures and intravenous bac- 
terial antigen Obviously, under such a progiam, there were individual 
variations However, these were minimized as much as possible 

The results of treatment in 40 patients were evaluated in two ways 
First, clinical improvement, such as diminution in joint pain, swelling and 
stiffness, increase m general strength, appetite and weight, was noted, 
second, laboratory changes were studied once a month and included the 
determination of the sedimentation rate, agglutination reactions for strep- 
tococci, morphological blood picture and the level of calcium and phosphorus 
content of the serum 

The percentage of clinical improvement noted was considered definite 
and clear-cut in 20 per cent , i e , in eight patients m this series we could 
detect a definite progressive increase m appetite, weight, general feeling of 
strength and a decrease m joint swelling, pain and stiffness Similarly, in 
eight patients, or 20 per cent of the total series, it was necessary to abandon 
the treatment entirely on account of unfavorable reactions 

One patient complained of violent peisistent nausea for four days, in- 
tense headache and profuse sweating In another patient, severe diarrhea 
was the only evidence of a reaction, but necessitated the withdrawal of the 
tiierapeutic agent Reactions in the remaining six were vague conditions 
eveloping m the first week of treatment characterized by beginning loss of 
appetite, drowsiness, slight headache often present on awaking m the nioni- 
“ig but worse with the advance of day However, the symptoms in the 
atto disappeared in about 48 hours following the stopping of vitamin D 
The remaining 60 per cent, or 24 patients out of the 40 treated, during 
period of oui observation, showed no definite benefits that could be 
attributed to ^ itamin D therapy 
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In more than half of the patients, therefore, vitamin D concentrates did 
not seem to hasten recovery It should be borne in mind in this connection, 
however, that treatment problems in chronic proliferative arthritis are so 
complicated and so manifold m their aspects that we are hesitant to say at 
the present time that some of these 24 patients, during the next few months, 
may not show some improvement due m part to their vitamin D therapy 
Fiom a study of over 500 cases the base line for the laboiatory changes 
in patients undei tieatment m this Clinic is well established and m this 
senes studied with the use of vitamin D no significant departure was ob- 
served For example, the moi phological blood picture did not alter m these 
patients more rapidly or more distinctly in general than it does in other 
patients being treated without vitamin D Calcium and phosphorus deter- 
minations exhibited only minimal changes, the average increase in calcium 
content of the serum being 0 75 to 0 95 mg All determinations were within 
noimal limits There Avas no significant change in the calcium phosphorus 
ratio noted 

These lesults may be biiefly sumniaiized as follows On a composite 
program of therapy 40 patients with chionic proliferative arthritis received 
massive doses of vitamin D Out of this group eight were definitely im- 
proved clinically, eight exhibited more or less severe reactions, the remainder 
exhibited no improvement attributable to the medication The laboratory 
tests employed to follow the progress of these cases did not show any 
significant changes 
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ARTHRITIS PSORIATICA, REPORT OF A CASE* 

By Herman Shlionsky, M D , and Francis G Br are, M D , F A C P , 

Nciv Haven, Connecticut 

This case of psoriasis and destuictive bone and joint changes is reported 
because the pathological piocess of the bones and joints is of an unusual 
character 

Case Report 

M G, housewife, 57, native born, of Irish extraction, w'as admitted to the Psy- 
chiatric Clinic of the Institute of Human Relations, December 26, 1934, with a history 
of psoriasis and of multiple joint involvement leading to mutilating deformities of 
the hands and feet — ^the skin and joint conditions haring both begun about 20 years 
ago The reason for admission to the Psychiatric Clinic w’as that the patient had a 
psjchosis of three months’ duration characterized by depression, agitation, suicidal 
tendencies, somatic and self-accusatory delusions, and auditory and visual hallucina- 
tions , this mental condition was diagnosed by the staff as one of agitated depression 
(involutional melancholia) After about thiee months she w'as tiansferred to the 
Norwich State Hospital, the mental condition unchanged Prior to the onset of the 
psychosis the patient had been considered a normal individual and liad made a satis- 
factory adjustment to the enviionment in the face of a chronic and serious phjsical 
handicap 

Family Histoiy The paternal grandmother died at the age of 92, of “arthritis ” 
Beyond the fact that she had been unable to walk for 10 years prior to her death, no 
details were obtained concerning the nature of the supposed arthritis The familj' 
history shows no other instances of rheumatic disease and is non-contnbutory in 
other respects 

Past History The birth and early development are considered to have been 
normal The patient was married at the age of 26 (1903) and wndowed 12 years 
later There were three pregnancies (1904, 1908, and 1911), all going to term 
The menopause occurred about 1924 and w^as associated wuth the appearance of black 
spots before the eyes Her general health up to the age of 37 (when the present 
illness began) was good, but there w'as some tendency to obesity The past infectious 
illnesses include grippe (two attacks), and possiblv measles and chicken pox Al- 
though the patient is said to have suffered from ‘Galvular disease ” of the heart since 
about the time of onset of the present (phvsical) illness, there have been no definite 
symptoms of heart failure A review' of the organ systems discloses the following 
c ironic constipation , some tendency to gaseous eructations and “ sour mouth ’’ , oc- 
casional mild swelling of the feet (probably postural or due to local lesions rather 
lan cardiac) , occasional frontal headaches , vague history of precordial pain about 
iree years ago There is no history of tuberculosis, syphilis, or gonorrhea 

Present Illness About 1913 (age approximately 37) the patient developed a 
psoriatic rash and at about the same time some form of multiple joint involvement 

* Received for publication June 6, 1936 
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that suggested at the time a questionable diagnosis of rheumatic fever She remained 
m bed for about a year, during which time all her teeth gradually dropped out The 
rash was early generalized, remained permanent and was refractive to treatment, 
however, it usually receded during the summer months of July and August The 
joint involvement likewise persisted permanently, and it included the elbows, knees, 
and the articulations of the hands and feet Deformities of the hands and feet ap- 
peared early m the course of the disease and progressed steadily, reaching m 1929 
practically the extreme stage noted at the time of admission Apart from the first 
jear of illness, the patient was up and about, and active in caring for a large house- 
hold until incapacitated by the psychosis 

General Physical Examination The patient was short, of pyknic habitus and 
despite the history of loss of weight, appeared well developed and nourished Facial 
hirsuties and a tendency to prognathism were apparent, otherwise there were no 
signs related to possible endocrine stigmatization A slight degree of exophthalmos 
(constitutional) was noted The irides were discolored (old iritis) , both eyes showed 
posterior synechiae, and the left eye was highly myopic with a posterior crescent 
All the teeth were missing and the alveolar processes absorbed The breasts were 
atrophic The heart did not appear enlarged on percussion, the sounds were regular 
and of good quality, with accentuation of the second aortic sound and with a systolic 
murmur at the apical region The radial artery was compressed with difficulty, and 
the blood pressure was 174 systolic and 100 diastolic A second degree rectocele and 
external hemorrhoids were present There was no evidence of trophic disturbances 
of the skin in the extremities and the dorsalis pedis was easily palpated in each foot 
The neurological examination was negative there was no motor weakness except 
that due to the bone and joint involvement, the deep reflexes were active and equal, 
and sensory changes in the extremities were not elicited 

Evamtnahon of the Skin There was a generalized psoriatic eruption with free 
coalescence of lesions and the production of many gyrate and polycyclic forms The 
nails of the hands and feet were thickened, crusted and lined with prominent trans- 
verse grooves The palms of the hands alone were spared in the generalized involve- 
ment 

Oithopedic Evammation There was evidence of multiple joint involvement with 
the most striking changes in the distal portions of the extremities The spine showed 
a moderate degree of kyphosis in the dorsal region and its motility was generally 
reduced 

Both shoulder joints appeared to be of normal size and permitted free movement 
except that on the right the patient could not raise the arm above the horizontal level 
and had to flex the elbow to reach overhead The right elbow joint (figure 1) was 
enlarged and permitted extension only to about 120 degrees, the size of the left 
elbow' joint and its movements were not remarkable Pronation-supination of the 
forearm w'as considerably limited on the right but quite free on the left There w'as 
complete ankylosis of the right w nst and partial of the left 

Both hands (figure 1) were deformed and shrunken to at least half their normal 
size, giving one the first impression of a congenital anomaly The skin over the 
dorsum of the hand, particularly over the fingers, was loose, with the formation of 
trans^erse grooves most marked at the metacarpal-phalangeal joints The inter- 
phalangeal joints showed complete ankjlosis while the metacarpal-phalangeal articula- 
tions were transformed into ball and socket joints There was practically no power 
in tlie fingers, the patient holding objects by pressure at the palms 

Motion was free and power good at the hip joints, wdiich presented no super- 
ficial signs of abnormalitj The right knee w'as slightly increased in size but per- 
mitted free motion, the left knee gave no positive findings Movements of flexion- 
extension at both ankle joints w'ere limited to w’lthin a range of about 10 degrees 
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At both sub-astragaloid joints the movements of mversion-eversion were practically 
nil The feet (figure 2) showed changes corresponding to those m the hands con- 
siderable shortening at the metatarsal regions, marked shrinkage and deformity of 
the toes, complete ankylosis of the interphalangeal joints, transformation of the 
metatarsal-phalangeal joints into ball and socket articulations, and practically coni- 
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plete loss of powei in movements of the toes As a icsult of the deformities m the 
feet, the patient walked on the outside of the left foot and mostly on the heel of the 
right with a shuffling gait 



Fig 2 

Labotaloiy Data Blood examination shoved 3,700,000 led blood cells pei cubic 
milhmetei with 70 per cent hemoglobin (Salih) , and 7,500 wdnte blood cells w'lth a 
noimal differential count 

Routine mine e\ iimn ition was negitne except foi tbe picsence of 2 to 4 finch 
gianiilai casts pei low jiuwci lield 

The blood Kahn test was negatue Exaniin ition of the spinal fluid gace nor- 
m d lesults with regard to Indiodxnamics, clieimsti\, cell count, tnd the Wasserinmii 
and colloidal gold tests 
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Blood chemistry (Jaiiuaiy 14, 1934) sho\\e(l the following 

Serum total proteins 7 61 per cent 
“ albumin 411 per cent 

“ globulin 3 SO per cent 

“ calcium 8 74 per cent 
“ phosphorus 4 01 per cent 

A hemolytic streptococcus agglutination test (November 24, 1935 ’*') in which the 
patient’s serum in dilutions ranging from 1 10 to 1 1280 was tested ^\ith a strain of 
hemolytic streptococci known to be agglutinated by arthritic serum in high dilution, 
was entirel}" negatne 





Fig 3 


Radiogi aphic Repot t (Dr H kl Wilson Yale University School of Medicine) 
ilms of both hands (figures 3 and 4) and the left foot (figures 5 and 6) made in this 
and of the shoulders, knees and elbow's made in another laboratorj 
(Norwich State Hospital 4) reieal the most striking changes in the extreme distal 
ends of the extremities wutli similar but milder changes in the more proximal portions 
0 t le extremities There is some osteoporosis of all the bones, characterized by con- 
centric atrophy with evidence of thinning of the cortical compact bone and associated 
"It I some coarsening of the trabeculations, which readies an extreme degree in tlie 


•T) This test was earned out m the bacteriological laboratory of the Hospital for Joint 
diseases New York City, through the courtesy of Dr H L Jaffe 

Conn *'^j''°°Pcratioii of Dr C Waterman, Superintendent of the Norwich State Hospital, 
’ *"^06 possible the follow-up study of the patient and access to these films 
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phalanges of the left hand The tendency to osteoporosis becomes accentuated about 
the joints, especially in the distal ends of the extremities, where massive absorption 
of bony substance occurs 

There are osteochondntic changes m the shoulder joints most marked in the 
left shoulder about the humeral head characterized by irregular and alternating areas 


Fig 4 



of rarefaction and condensation The right shoulder girdle shows a tapered nar- 
rowing of the outer end of the clarncle with loss of substance from its distal ex- 
tremitj The acromioclavicular joint space is widened There is condensation and 
irregulantj of the acromion process 

Moderate proliferative changes are noted in both knee joints, particularly about 
the superior aspects of the patellae This change appears to be associated with 
localized decalcification along the superior border at the attachment of the quadriceps 
tendon 

The elbow joints show narrow'ed joint spaces wnth an irregular osteoporosis of 
the olecranon process giving it a spongy appearance There appears to be flattening 
and possiblj telescoping of the radial head on the right 

At the left hand tire distal 2% centimeters of the left ulna are tapered to a point, 
w'lth sclerosis and obliteration of tlie medullary cavity, the low^er 3 centimeters of 
the left radius likewise show sclerosis and obliteration of the medullary cavity but 
w ithout the tapered narrow ing, and the articular surface is deformed The proximal 
carpal bones wnth the exception of the pisiform are missing while the distal carpal 
bones are fused into a contracted and flattened mass The carpo-metacarpal joint 
spaces are obliterated and the metacarpals show the same tapered narrowing w'lth 
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loss of the heads which characterized the change in the left ulna Ihe proximal 
portions of the proximal phalanges show essentiallj the same changes as do the 
metacarpals The distal portions of the pioximal phalanges and the remaining 
phalanges show extreme osteoporosis with cortical outlines a fraction of a millimeter 
m width As a result of the loss of bony substance of the lower ends of the radius 




Fig S 

and ulna, and of the carpals, metacarpals and phalanges, there is extreme shortening 
of the hand with the soft tissues creased and redundant An essentially similar 
process involves the right hand although the changes are somewhat more pronounced 
left ^ ^^^od and less marked m the carpus and radio-carpal joint than noted on the 

"^^0 tarsals, metatarsals and phalanges of the left foot show a process similar 
0 that involving the corresponding bones of the hand 
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Comment 

The clinical association of psoriasis and joint involvement, first compre- 
hensively studied by Bourdillon (1888),^ has been frequently described in the 
recent literature Although practically every type of chronic joint disease has 


-I 

* 







Fig 6 


been reported as occui ring with psoriasis, one variety has received special empha- 
sis with regard to its relationship to the skin condition This form of arthritic 
disease is characterized bj' chronic usually multiple joint involvement often lead- 
ing to early defoimity and to gradual destruction of the joints Some authors 
(Adrian,- Nobl and RemenovskjA Zellner ■*), on the basis of certain clinical and 
roentgenological criteria, consider this type of arthritic disease peculiar to psori- 
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asis and would lestnct the term “arthritis psoriatica ’ (" psonasis arthro- 
pathica ”) to cases of psoriasis with this form of joint involvement Others 
(Bauer and Vogl°), on the other hand, although admitting the existence of a 
probable etiological relationship between psoriasis and joint disease, deny the 
specificity of the articular changes of arthritis psoriatica and place them m the 
category of ordinary primarj'^ chioiiic (infectious) polyarthritis 

Whatever its nosological status, the group of cases included under the head- 
ing of arthiitis psoiiatica aie charactei ized, as indicated above, by the frequent 
tendency to marked destructive changes of the joints In some cases the destruc- 
tive process also involves to a considerable dcgiee the bone in the distal end of 
the extremities, resulting m a picture that would appear to be a mild form of 
the involvement characteristic of oui case Thus cases with atrophy and de- 
struction of the phalanges of the hands and feet to the extent that several pha- 
langes have been almost entirely absorbed are not uncommon (Adrian,- Wollen- 
berg,® Baker and Burnier," Strom Schumachei and Laiiter," Nobl and Rem- 
enovsky,® Scholl,’® Rodnei ") Extension of the destructive process to the 
metacarpals and carpals has also been observed if less frequently (Falk,’- Zell- 
ner Fuithermore m one case with metacarpal involvement (Zellner ’) the 
distal ends of these bones have disappeared leaving tapering fragments of bone 
as seen in our case 


The involvement of the bone in the proximal portions of the extremities has 
not been described as frequently in arthritis psoriatica , but m a case reported by 
Lotze an area of rarefaction and condensation in the head of the humerus, and 
an area of absorption m the patella associated with proliferative changes in the 
knee joints resemble the lesions of the corresponding areas in oui case 

In reviewing the literature we were able to find the description of only one 
case of psoriasis and bone and joint involvement which we would consider com- 
parable to ours with regard to severity as well as to type of bone and j oint change 
that presented by Bauer and Vogl ^ In comparing the two cases one notes sim- 
ilar clinical courses and the same type of involvement of the hands and feet as 
characterized by the extensive loss of bony substance and the tapered narrowing 
of bony fragments Bauer and Vogl consider their case an instance of ordinal y 
primary chronic (infectious) polyarthritis, in keeping with then view inferred 
to above, that cases of arthritis psoriatica fall into that categoiy 

The bone and joint changes of our case also suggest a comparison with those 
described in a condition independent of psoriasis, namely, a raie foim of 
arthritis, “main en lorgnette,” only two cases of which have been leported in 
die literature the original by Mane and Leii,’* and the second by Weigeldt’® 
hese cases resemble ours in showing the following features chronic progressive 
multiple joint involvement with extreme changes m the distal ends of the ex- 
tremities , massive absorption of bone in the hands with tendency to tapered 
iiarrowmg of bony fragments , and formation of transverse folds m the skin of 
e fingers (due to the disproportionate shrinkage of the bones and the soft tis- 
sues) This peculiar folding of the skin of the fingeis, suggesting the appear- 
ance of an opera glass, prompted Mane and Leri to select the descriptive name 
o main en lorgnette ” The two cases designated by this name are considered 
^ respective authors as special instances of chronic infectious polyarthritis 
^ le fact that a bone and joint process similar to that in our case appears in 
eon ition not associated with psoriasis would argue against the assumption that 
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the type of bone and joint involvement chai actenstic of our case is peculiar to 
the skin condition, even if the two may be etiologically related 
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CONGENITAL DILATATION OF THE PULMONARY ARTERIES 
REVEALED BY ROENTGENKYMOGRAPHY ^ 

By Sydnev E Johnson, M D , F A C P , Louisville, Kciituck'^ 

Roentgenkymography is so new an addition to the diagnostic piocedures 
of roentgenology that few physicians m geneial piactice aie aware of its value 
and diagnostic indications The writei is of the opinion that the method has 
a wide field of usefulness and that it will come into general use in ladiological 
practice as soon as its various applications are more geneially known 

Roentgenkyiiiograph} differs fiom other roentgenographic methods in that 
its single function is to record movement (and negatively, the absence of move- 
ment in organs oi parts of the body that normally have movement) With 
this method it is possible to make a permanent graphic record ot the movement 
of anj part or oigan of the body that can be depicted in the ordinarj^ roentgeno- 
gram Often the movement curves are susceptible of quantitative and qualita- 
tive analysis of great accuracy Ventnculai, auricular, and arteiial movement 
curves are characteristic and show characteristic modifications in certain cardio- 
vascular diseases Movements of the diaphragm gastrointestinal canal, de- 
glutition, articulations, chest -wall, etc, maj' be studied in the fixed curves of 
* Recened for publication April 23, 1936 
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the kymogram, or the lecoidecl cycle of movement may be lepioduced visually 
in a special viewing machine, the k},metoscope vhich pioduces the illusion of 
continuous motion 

The mechanical details and gioundwoik of loentgenkymography have been 
covered by Stumpf,^ and Hirsch “ The next logical step is the reporting of 
specific cases in which the method has elucidated otherwise obscure points in 
the diagnostic picture To justif}^ itself, the method must give information 
that is not as leadily obtainable bj other methods A fiist case of this kind was 
reported by the author m August 1935 ^ The case reported heiewith furnishes 
another illustration of the value of roentgenkc mography m a tvpe of case that 
usually presents diagnostic difficulties, congenital heart disease 



Fig 1 
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Case Report 

The subject of this report is a white male school teacher, aged 38 years He 
has no complaint and was unaware of his abnormality until he applied for life in- 
surance m December 1934 His mother died in 1909, probably of tuberculosis 
Aside from this, the family history is negative He has been in good health prac- 



Fig 2 


tically all of his life, but sa\s that when he was a child his parents were told that 
he had an abnonnal heart He led a life of normal activitj There is no historv of 
cough or expectoration The man shows average build, development and nutrition 
Pulse rate 84, blood pressure 104 svstohc and 78 diastolic, respiratory rate 20, normal 
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temperature He served in the World War and was discharged without disability 
His tonsils were removed in 1929, and the appendix in 1930 In 1927 he had in- 
fluenza and, due to a rather prolonged com alescence, Msited a large clinic for gen- 
eral medical examination He was told tliat he had mitral stenosis and would base 
about 20 per cent disability 

In 1934 an insuiance compaiij’s medical txaminer elicited percussion findings 
w'hich led him to suspect old fibiotic tuheiculosis and the applicant was refeired to 
the Waverly Hills Tuberculosis Clinic A chest film made at the Clinic (figure 1) 
show's large, sharply defined masses projecting into both lung fields, and pronounced 
enlargement of the upper left cardiac border The lungs are singularly clear No 
evidence of tuberculosis w'as found The differential diagnosis lay betw'een Hodg- 
kin’s disease or some other t>pe of neoplasm and anomalies of the heart and great 
vessels A faint presystohe murmur W’as the onl}'- abnormal heart sound elicited 
There was no clubbing of the fingers No subjectne symptoms w'ere present 

Because of the unusual roentgenographic findings, the patient was referred to 
the w'riter for roentgenkymographic examination with the idea of determining 
w’hether the masses in the thorax were of \ascular origin or solid tumors This 
question is clearly answered by the kMiiogram t figure 2) Not onlj do the masses 
show expansile pulsation, but the cur\es are unmistakably arterial 

In the light of these findings and of the histoiv w'e believe that the evidence 
IS sufficient to justify a diagnosis of congenital dilatation of the pulmonaiv ai- 
terial trunks and probably the ductus artei losus and conus artei losus Conven- 
tional teaching w'ould lead us to anticipate more in the wa} of physical signs 
and subjective symptoms in cases of this type It seems probable that roent- 
genkymogiaphy will teach us some lutheito unknowui facts about these cases, 
especially in relation to clinical manifestations 
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RAYNAUD’S DISEASE IN MAN 

By A M Rechtman, ]M D , FACS, Philadelphia, Peiuisylvamc 

Raynaud’s disease in man is not common Only seven cases were seen at 
the Mayo Clinic ^ which fulfilled the criteria Allen and Brow’ii consider ed neces- 
sary for a diagnosis It is generally conceded that the majority of male patients 
m w'hom a diagnosis of Raynaud’s disease has been made have in reality been 
cases of thromboangiitis obliterans 

Raynaud described four features whose presence he considered necessary 
or a diagnosis of the disease bearing his name 

1 Episodes of change in color, of the vasospastic type, excited by cold or 
emotion 

Received for publication Januarj 2, 1935 
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2 Bilaterality 

3 Presence of noiinal pulsations in the palj^able aiteiies 

4 Absence of gangrene or its limitation to minimal giades of cutaneous 

gangrene 

To these Allen and Brown ^ added tivo fuithei ciiteiia 

5 The absence of any disease which might be causal, such as oiganic disease 

of the neivous system 

6 Symptoms of two years’ oi longei duiation 

The author feels that the following fuither requirements should be insisted 
upon 111 the interest of more accurate diflferential diagnosis 

7 Obliterative vasculai disease should lie excluded, not only by the absence of 

gangrene (oi its limitation to minimal cutaneous aieas), but also by the 
determination of noiinal arterial pulsations by Pachon oscillometnc read- 
ings, and by tbe demonstration of normal leflex temperature variations 
in the affected limbs with the theimocouple 

8 The characteristic changes m the capillaries of the nailfold, described by 

Blown," ® should be shown to be piesent 

Two male cases of peiipheial vasculai distuibance aie piesented which con- 
form to the above criteria for Raynaud’s disease Both weie studied on the 
author’s oithopedic seivice at the Jewish Hospital in Philadelphia 


Case Reports 


Case 1 Af K , male, aged 36 The patient’s symptoms started six (6) years 
before his first visit on January 24, 1932 When his hands were exposed to cold 
weather, the second, third, fourth and fifth fingers became numb and “ absolutely 
white” (1) The two distal phalanges of the second and third fingers, the distal 
phalanx of the fourth finger and the tip of the fifth finger of the right hand were 
involved The numbness would abate when the patient was in a warm room for 30 
minutes, or within five minutes if the hand was placed m hot water, when it then 
became red and dusky Hyperesthesia as a pm- and needle-hke sensation and a 
“scratchy, irritating, queer feeling” persisted until the normal appearance vas 
restored Placing tlie hands in cold water for five minutes caused the color changes 
He learned to protect his hands against the cold which caused the syndrome and to 
warm them to hasten recovery 

On examination, January 30, 1932, at a room temperature of 70° F the color of 
both hands (2) was red and dusky, to above the wrists The left or subjectively 
unmvohed side was more dusky The face had the same color changes, but not the 
remainder of the body Elevating the hands lessened the color, but not to the normal 
The pulsations (3) were equal on both sides and of good volume in all the vessels 
of the upper extremities The radial, and then the ulnar arteries were compressed, 
but no occlusion of the smaller ^essels was demonstrated 

Pachon oscillometnc (7) studies of the extremities showed the following read- 


mgs 

Right Arm 

4 

Left Aim 


“ Forearm 

8 

“ Forearm 


“ Foot 

2 

“ Foot 


“ Ankle 

5 

“ Ankle 


“ Calf 

10 

“ Calf 


5 

6 
1 
5 

10 


*Tlic bold face numbers coincide with those of the criteria prenouslj recorded as ncccs- 
sarj for a diagnosis of Rajnaud’s disease 
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Thermocouple (7) readings (Coller and Aladdock) were taken The patient \\as 
exposed for an hour, the room temperature was 70 degrees The average tem- 
perature on the right side was 28 degrees C and on the left side 28 5 degrees C The 
body was wrapped in a rubber sheet, surrounded hy blankets for an hour and the 
skin temperature readings weie again determined The right side averaged 32 
degrees C and the left side 32 4 degrees C 

The systolic blood pressure vas 106 There were no evidences of trophic changes 
in tlie nails (4) or of gangrene The faniilj*^ history was negative for circulator}^ 
disturbances 

Roentgen-ray examination (5) show'ed no eridence of a cervical rib or other cer- 
vical bony lesion to account for the disturbed circulatory condition Examination 
of the capillaries (8) of the nailfold * showed the findings to be similar in the fingers 
of either side (2) The capillaries in the field were shorter and fewer than usual 
The capillaries were tortuous and slightly more dilated than normal 

Discussion This case fulfilled se\en and partially the eighth criteria for a 
proved diagnosis of Raynaud’s disease The bilaterahty w’as but partially ful- 
filled The color syndrome wuth pallor was present in the right hand only 
When no attack wms present, the color of both hands was a dusky red The 
capillary nailfold study showed findings on either side, similar to those seen in 
patients with Raynaud’s disease 

Case 2 L R W, male, aged 22, was referred by Dr A E Oliensis History 
The patient first noticed the condition four years before his examination on May 5, 
1933 He said the second finger of the left hand w'as blanched (wdiite) on change of 
weather The color changes occurred in cold or w'arm w'eather on damp or mucky 
days, and they also occurred when he put his hands in cold w'ater (1) He first had 
a numb and stiff feeling, the part became wdiite and then changed to a slightly red- 
dish hue and felt w'armer than normal This continued for about 10 minutes The 
color variation occurred at times when he w'as very tired, oi if he w'ashed his hands 
briskly Tw'o years after the onset, the third and fourth fingers were similarly in- 
volved Ihe precipitating factors lemained the same At times both hands were 
affected (2) During six months pre\ious to this examination the left hand was 
only occasionally imolved and only in very cold weather The right hand was 
usually involved 

The patient said he made a bid of 420 of spades in a pinochle game and needed 
eight points to wan Tow'ard the end of the playing he noticed that the second, third 
and fifth fingers of the right hand w’ere blanched and wdnte The fifth finger wms but 
rarely invohed and had been involved only for the preceding year The fifth finger 
was involved about one time in 50 episodes of change of color as compared with the 
second and third fingers of the right hand The second finger on the left hand w'as 
involved about one time in ten 

The more frequent involvement of the right hand may have been due to its 
greater use in shaking hands (4), le by pressure, or by its use in holding objects, 
such as a glass of ice water The right hand alone was involved when the patient 
was excited, as during a card game The stimulation of exposure to cold, however, 
caused both hands to be affected 

Examination The color of the patient’s hands (1) changed from time to time 
urnig the several examinations made The finger nails w^ere all of a dusky hue 
t times the color w'as normal The color of the hands, to above the wrists, w'as 
usually duskier than normal The color appeared normal when the hands were 
warmed beneath a blanket for an hour At such times only were the hands warm 

rii u ^ express thanks to Drs Mitchell Rubin and C H Church of the staff of the 

1 aren s Hospital, Philadelphia, for their aid in the capillarj nailfold studies 
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The patient complained of a tingling sensation when the fingers were blanclied 
This continued during the period of cherry redness which followed Blanching oc- 
curred on pressure of the hands, exposure to cold, and after excitement It lasted 
for a period of from ten minutes to an hour and ^\as of longer duration on a cold 
day Blanching and stiffness first occurred in the second and third fingers and then 
in the fifth finger of the right hand The color of the fingers changed to a dusky or 
purplish blue as the blanching abated There was a sensation of numbness but no 
pain and the color gradually became a beefy red and a tingling sensation occurred 
The natural color then returned but was a deeper red than normal unless the hands 
were warm The normal color was slow in returning but it could be hastened by the 
application of heat or by massaging the fingers 

A study of the pulses (3) on palpation showed them to be equal in force and 
volume and present in all the palpable vessels of the extremities Compression of the 
radial and then the ulnai arteries in both hands showed a normal return of the blood 


flow The blood pressure was 114/80 
Pachon (7) oscillometnc readings weie 
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Thermocouple (7) readings (Coder and Maddock) before dilation, at a room 
temperature of 72° F , showed the right hand averaged 23° C , and the left hand 
23 4° C After the patient was wrapped in a rubber sheet and surrounded with 
blankets for an hour the average skin temperature of the finger tips was 31 6° C on 
the right side and 32 3° C on the left side There was no evidence of trophic, (4) 
gangrenous or ulcerative changes Roentgen-ray examination for cervical nb was 
negatne A study of the capillaries (8) in the nailfold showed fewer capillaries to 
the field The flow of blood in tlie capillary loops was slowed or stopped The capil- 
laries were nioie tortuous and had bulbous tips 

Discussion Ihis case fulfills all eight criteria herein lecorded for a diag- 
nosis of Raynaud’s disease 

Summary 

Two cases of Raynaud’s disease in male patients are repoited fulfilling the 
four criteria of Raynaud, and the two of Allen and Blown These cases also 
met the additional diagnostic requnements suggested by the author, namely, 
noimal oscillometnc readings, normal reflex temperature variations, and char- 
acteristic abnormalities of the nailfold capillaries, m the affected extiennties 
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EDITORIAL 

THE GASTRITIS PROBLEM >- 

In the past decade theie has been a marked levival of interest in gastritis 
This IS largely attributable to the following f actoi s ( 1 ) the present vogue, 
especially on the continent of Europe, of peifoiming gastric resection for 
benign gastric and duodenal ulceis, as well as for malignant lesions, thus 
permitting histopathologic study of fairly large poitions of the freshly re- 
sected gastric tissue, (2) the moie general use of the gastroscope, which has 
been greatly improved m recent yeais, (3) progiess in the i oentgenographic 
study of the mucosal relief Accessoiy to these niajoi factois are the fol- 
lowing specialized biochemical and cytologic studies of the gastric secretion 
as an aid to the diagnosis of gastiitis , researches directed to the experimental 
production of the lesion , investigations as to the role gastritis plays m the 
genesis of ulcer, carcinoma, various forms of anemia, and postoperative 
sequelae, accretions to knowledge from gastrophotogi aphic observations, 
speculations concerning the clinical significance of gastiitis when associated 
with duodenal or gastiic ulcei, and finally, the influence of an increasing 
literature on the subject in the form of articles, monographs and atlases 
The problem of most concern to physicians and surgeons, simply stated, 
IS this To what extent is gastritis or gastro-enteritis, especially in its chronic 
form, the underlying cause of those conditions diagnosed as pseudo-ulcer, 
nervous indigestion, gastrotoxic hemorrhage, duodenitis, gastrogenic diar- 
ihea, achylia gastnca, pseudocholecystitis, and of those i datively infrequent 
cases presenting antral defects, which are usually labeled scirihous car- 
cinoma or syphilis but which do not piesent evidence of either on histologic 
examination of the resected tissue^ The same pioblem applies to certain 
late postoperative sequelae What diagnostic procedure is the most reliable ^ 
Granting the presence of gastritis, to what extent is that condition respon- 
sible for the underlying complaint in a given case ^ 

With certain primal y and secondary types of gastritis — acute, subacute, 
chionic phlegmonous, specific and perianastomotic — we have long been 
familiar The acute and chionic forms of alcoholic gastiitis, atrophic 
gastritis associated with pernicious anemia, and the phlegmonous form of 
gastritis have been particularly well known The hypei trophic, subacute 
and chronic forms have been frequently found at necropsy to be associated 
with disease of the liver, heart, gall-bladder and certain metabolic and 
endocrine disorders Syphilitic gastritis in its various forms has been 
encountered repeatedly In more recent years we have become impressed 
With the frequency of occurrence of hypertrophic, erosive and ulcerative 
orms of subacute gastritis in association with obstructive lesions of the 
stomach and duodenum Baker’s recent histopathologic studies of the 

* Submitted for publication July 30, 1936 
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gastric mucous membiane of patients undei going gastiic resection for 
malignant and benign lesions, with oi without obstruction, also discloses 
the high frequency of occurrence of definite gastritis even in gastric mucous 
membrane remote from the lesion This fact does not necessarily imply 
that gastritis was a precursor of the ulcer or cancer 

Of especial interest are those instances of primary gastritis encountered 
at operation and confirmed by histologic examination of excised or resected 
gastric tissue In such cases the inflammatoiy process is sufficiently exten- 
sive to give rise to gross defects, usually antral in situation and lecogmzable 
by the ordinal y roentgenologic technic Such defects are indistinguishable 
from those produced by caicmoma m particulai, by syphilis, by chronic 
hypertrophy of the pylorus, and by gastric ulcer when associated with antral 
spasm From a S}'mptomatic standpoint the cases can roughly be divided 
into three types according as to whether they simulate (1) cases of ulcer 
or cancer with irregular symptoms, (2) cases m which the symptoms closely 
simulate those of ulcer, and (3) cases charactei ized by pain, or simulating 
cholecystic disease 

From the symptomatic standpoint, the traditional conception of gastritis, 
of the subacute and chronic variety in particular, m contrast to the con- 
temporary conception, is worthy of consideration Past teaching and ex- 
perience led to the belief that changes confined to the gastric mucosa did not 
necessarily give rise to any frank gastric phenomena, with the exception of 
occasional hemorihage and possibly of vague epigastric discomfort, although 
such indirect symptoms as anemia and intestinal disturbances, especially diar- 
rhea, frequently occurred But such authorities as Faber, Schindler, Hen- 
ning, Konjetzny, Katsch and others, on the basis of gastroscopic, surgical 
and pathologic findings maintain that a variety of symptoms common to 
gloss lesions of the stomach may be engendered by the various forms of 
gastritis While it is still true that extensive gastritis may be present with- 
out giving rise to any appreciable gastric disturbances, increasing experience 
justifies the pronouncement of the authorities just cited Certainly, primary 
subacute and chronic, erosive and ulcerative forms of gastritis, in which the 
gastric content contains fiee hydrochloric acid, do give use to symptoms 
highly suggestive of gasti oduodenal ulcei oi to massive hemorihage, and the 
chronic hypertrophic anacid vai lety may engender less active symptoms sug- 
gestive of cancer, cholecystic disease, or functional gastric disorders as well 
as of ulcer 

Of all the procedures advanced for the diagnosis of gastritis, it is gen- 
erally conceded that gastroscopy is the most reliable Careful roentgeno- 
scopic stud)'’ of the mucosal relief is helpful at times In Berg’s opinion, 
characteristic of gastritis from the roentgenologic standpoint, is the ele\a- 
tion, swelling, coarseness and stiffness of the mucosal fold, the product of 
inflammation The atrophic, erosn'e, and superficial ulcerative forms are 
usually difficult of detection An inflammator) condition following gastro- 
enterostomy may be indicated by swelling of the folds in the stomach and 
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efferent loop, and the roentgenologic diagnosis of gastrojejunitis, in experi- 
enced hands, is usually reliable Apparently the most reliable roentgeno- 
scopic evidence is that in which the inflammatory process was sufficiently 
extensive to give use to gross defects The question naturally aiises as to 
how often gastric distui bailees aie the lesiilt of patchy or diffuse inffam- 
matory states unrecognized m the absence of roeiitgenogi apliic findings and 
111 the absence of routine gastroscopic study The gastroscopic appearance 
of the stomach m various foiiiis of gastiitis is instructively portrayed m the 
monographs or atlases of Schindlei, Henning, and Moutier 

It is unfortunate that gastroscopy is such a highly technical procedure 
In unskilled hands it is also a dangerous one The circumspect physician 
cannot escape the conviction at times that some pathologists, gastroscopists 
and even roentgenologists or other protagonists of gastritis as an important 
entity, are unduly imbued with an enthusiasm comparable to that displayed 
on occasions by certain allergists and endocrinologists One also gets the 
impression that the enthusiastic gastroscopist finds some abnormality of the 
gastric mucosa, to which he attaches undue significance, m the majority of 
cases in which he makes an examination In this respect Katsch himself has 
pointed out the fallacy of a diagnosis made exclusively fiom the results of 
gastroscopic examination because, “ a clear relation between gastroscopic 
findings and the clinical picture, even excluding everv thing but the subjective 
illness, can be established only m clear-cut cases with any degree of cer- 
tainty ” 

The necessity for careful appraisal of all the facts, subjective and ob- 
jective, as in other phases of medicine, is obvuous Careful teamwork 
among clinician, laboratory worker and surgeon is often essential in order 
that diagnostic and therapeutic problems m this field may be successfully 
surmounted 
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The Noimal Diet and Hcalthf-id Living By W W Sansum, R A Hare, and 
R Bowdln 243 pages, 12X22 cm Macmillan Company, New York 1936 
Price, $2 00 

This IS a book intended for popular appeal, written by the authors to piesent 
in a permanent form, especially for their own patients, facts of general health interest 
A bird’s eve view is given of such topics as the elements of nutrition, the vitamins, 
the physiology of digestion, the “ elimination of wastes,” and many familiar medical 
disorders including indigestion, allergy, underweight and overweight and the care of 
teeth Finally, there is a brief discussion of bacteriology, especially as it relates to 
focal infection, with particular emphasis upon the work of Dr E C Rosenow The 
material which has been mentioned occupies the fiist 186 pages of the book The 
remainder is taken up with the customary appendices to be found in such treatises, 
including a few words on menu planning, followed by the usual sample menus, 
food tables, and weight tables 

G A H 

A Textbook of Obstt files foi Students and Pi aetitionei s Bj" Frederick C Irmng, 
AB, MD, FACS 558 pages, 24 X 15 5 cm Macmillan Company, New 
York 1936 Price, $6 00 

Good textbooks on obstetiics are always timely By sound conservative adMce 
they advance the efforts of the profession to reduce maternal mortality 

In elaborating the outlines used in the teaching of students in the Harvaid 
Medical School, the author has created a clear and useful textbook In keeping 
with the avowed purpose of making the book concise, the author has intentionally 
avoided the history of obstetrics, and the presentation of all sides of controversial 
subjects, and frankly states that the w'ork does not cover the entire field The con- 
tents are discussed undei the conientional headings, and the index is ample With 
the exception of the roentgenogram reproductions, which for the most part are only 
fair examples of the subjects which tliej are intended to illustrate, all of the 357 
illustrations are clear outline drawings many of w’hich have been modified from other 
w'orks to which due credit is given Attention is called to the excellent bibhographv 
to be found at the end of each chapter wdiicli should prove invaluable to students and 
practitioners using this book as a guide The pathologic descriptions are thorough 
Ihe author prefers pentobarbital and scopolamine as analgesic agents during 
labor and uses rectal ether to control excitement The toxemias of late pregnancy are 
ckassified as preeclampsia and eclampsia Gvnoplastic repairs following delivery are 
definitelv frowmed upon as is also the so-called “ prophylactic forceps ” operation 
One cannot but feel that the descriptions of operative procedures are given too much 
space, and tliat prenatal and postnatal care should be given more emphasis in an> 
w'ork intended for the student and practitioner 

The author states that the book represents the policies and practice of the Boston 
Lying-In Hospital, and from it we learn that such obstetrical complications as septic 
abortion, placenta preiia, premature separation of the normally implanted placenta, 
and eclampsia are treated consen atively in that clinic Of especial interest to the 
readers of this journal are the discussions of the medical complications of pregnancy 
These are brief but gne conciseU the author’s viewpoint as an obstetrician on such 
questions as the indications for the termination of pregnancj 
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The book is well written, and since it presents the author’s vast experience in 
obstetrics in a readable form, it should pro\e of definite Aalue to the student and 
practitioner to whom it is warmlj recommended 

J E S 


riic Bactcnology of Typhoid Saliitouclla and D\’<;cntciy InfLCtioii'; and Canui 
States By Lkon C Havins, MD, Director of Laboratories, Alabama State 
Department of Health First Edition 158 pages The Commonwealth Fund, 
41 East 57th St , New Yoik City 

This small volume sums up certain imestigatioiis and experiences of the authoi 
w'hile actively engaged in public health w ork in the field and laboratorj In thirteen 
short chapters, each with its summary and bibliography, the more important char- 
acteristics of the intestinal bacteria are discussed and selected laboratory methods 
described Clinical bacteriologists will find the book of especial interest A sense 
of undue brevity and of incompleteness in some of the chapters may be explained by 
the fact that the w'ork was posthumously published 
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hvammation of the Patient and Syinptowahc Diagnosis Johx \\'atts !Murra\ 
M D Second Edition 1219 pages C V klosb} Co , St Louis 1936 
Price, $10 00 


This w'ork is an effort to present, in minute detail the procedure for obtaining 
a clinical history and performing a physical examination Ihe book is divided into 
two sections, the first on history taking and general physical examination , the second 
on specific symptoms and physical signs of disease localized m organs or body parts 
After a long introduction, the author presents an outline of history and physical 
examination, then proceeds to an extremely minute analysis of history taking, gnen 
m catechism, or question and answ^er form The answers are frequently cast in tlie 
shape of lists of diseases wdiich may be related to certain conditions, an unfortunate 
method, since the lists are so long as to make this section almost unreadable 

Many statements are introduced as facts which do not bear up under analysis 
For example, in the section on Past History, question five — “ Has the patient ever had 
diabetes^” — is answered thus, “ Pulmonary tuberculosis is perhaps the most frequent 
complication in consequence of diabetes, the diabetic state following its de\elopment” 
Question eight “ Patient ever had chlorosis or anaemia^ ” Answer “ Chlorosis 
maj g,ve rise to gastric ulcer, exophthalmic goiter, amenorrhea ” On Page 68 
Cardiac hypertrophy, cardiac valvular disease, atheromatous degeneration of the 
arteries, and aneurysm may cause hemorrhagic iieuroretinitis ” Page 70 “ Floating 
idney may cause dilatation of the stomach ” These, and many other similar state- 
ments, are offered without explanation or qualification 

In the second section diseases of specific parts or tiacts of the body are con- 
siuered Each division is preceded by some details of history and physical examina- 
question and answer form, wnth the answ'ers suggesting the disease pos- 
S' 1 ities The reader is evidently expected to refer to the paragraphs describing 
ose diseases, although specific references are not given Many of the disease 
escriptions are very good, especially those of the respiratory^ tract On the other 
imi , several very important ones are apparently missing entirely^ The index, for 
example, does not list lobar pneumonia, typhoid fever, or pernicious anemia, al- 
are mentioned at times in the text 

sii ^ reviewmr doubts if this book could be of much help unless it were used 
wT^l^ other texts ]Many suggestions in it are ^ery" helpful, but as a 

e, It would be improved by condensation and rearrangement 


T N C 



558 


REVIEWS 


Collected WuHngs of Alfred F Hiss with biographical memoir and bibliography 
2 volumes, cloth, 1453 pages, illustrated Charles C Thomas, Baltimore 1936 
Price, $15 00 

The more important scientific contributions of Alfred Fabian Hess have been 
collected, edited and published in two w'ell bound, w'ell printed volumes Abraham 
Flexner WTOte an appreciative and interesting biographical memoir which precedes 
the wTitmgs In this sketch are traced the main events of Hess’ life and the prin- 
ciple influences which shaped it It contains as well a critical appraisal of his w^ork 
as a scientist and investigator and the place he holds in pediatrics 

The collected papers represent some of the most important investigative w'ork 
done in medicine during the first third of this century Such broad topics as tu- 
berculosis in infancy, the antiscorbutic vitamin and infantile scurvy, and the effect 
of irradiation of foodstuffs are discussed in the reports of numerous investigations 
One IS impressed at how much pioneer w’ork this man did and how many accepted and 
well trod avenues of medical thought w'ere either indicated or opened up by his re- 
searches In addition to the above mentioned investigations there are papers on 
rickets, purpura, alimentary intoxication and various other pediatric problems It 
is characteristic of these articles that they are short, w'ell written and easy to under- 
stand His complete bibliograph> is appended to the work 

In summing up Hess’ position Dr Edwards A Park writes, “ Di Hess w'as the 
foremost iinestigator among pediatricians in this country” “A great skirmisher 
on the forefront of scientific progress, with an almost uncannv eye foi the point at 
wdnch the next attack should be made, wuth a genius for predicting the course wdncli 
investigation should take, with almost infallible judgment on the basis of slight evi- 
dence and simple experiment as to wdiere the w'eak point in the armor of ignorance 
lay ” “ Hess w'as the best example of wdiat can be accomplished in science by the 

ability to think alone and unaided ” 

These volumes are a valuable addition to the library of any one interested in 
medical and pediatric progress 
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COLLEGE NEWS NOTES 

Gifts to the College Library 

Acknowledgment is made of the following gifts received recently for the Library 
of the American College of Physicians from the authors 

Dr Percy Brown (Fellow), Boston, Mass — 1 autographed book, “American 
Martyrs to Science Through the Roentgen-Rays ” , 

Dr George B Eusterman (Fellow), Rochester, Minn — 1 autographed book 
(with Dr Donald C Balfour), “The Stomach and Duodenum”, 

Dr Frederick T Lord (Fellow'), Boston, Mass — 1 autographed book, “Lobar 
Pneumonia and Serum Therapy ” , 

Dr Herman O Mosenthal (Fellow), New York, N Y — 1 autographed book, 
“The Diagnosis and Treatment of Variations in Blood Pressure and 
Nephritis ” , 

Dr William M LeFevre (Fellow), Muskegon, Mich — 2 reprints, 

Dr Lewis J Moorman (Fellow), Oklahoma City, Okla — 3 reprints. 

Dr Joseph M Perret (Fellow'), New Orleans, La — 13 reprints. 

Dr Maxim Poliak (Fellow'), Peoria, 111 — 1 reprint. 

Dr William B Raw'ls (Fellow’), New' York, N Y — 3 reprints. 

Dr Martin J Synnott (Fellow'), Deceased — 1 reprint, 

Capt Elbert DeCoursey (Associate), M C , U S A — 1 reprint, 

Dr Harold R Keeler (Associate), Philadelphia, Pa — 5 reprints. 

Dr Arthur R Masten (Associate), Wheat Ridge, Colo — 5 reprints 


Dr Edw'ard L Turner (Fellow), from 1931 to 1936 associate professor and 
professor of internal medicine, American University of Beirut, Beirut, Syria, has 
recently accepted the appointment of professor of ‘medicine and head of the division 
of medicine at Meharry Medical College, Nashville, lenn He w'lll spend his full- 
time w'lth the work of the college and hospital in connection w'lth the reorganization of 
the division of medicine 


Dr Ralph M Fellow's (Fellow), for sometime connected with the Menninger 
Clinic at Topeka, Kan, has accepted the superintendency of the Osaw atomic State 
Hospital, Osawatomie, Kan 


The Washington Society of Pathologists has elected the following officers for 
the coming year Dr Roger M Choisser (Fellow'), President, Capt Elbert De- 
Coursey (Associate) , M C , U S A , Secretary-Treasurer 


Dr klatthew Shapiro (Associate), New York City, has been appointed assistant 
professor of clinical medicine in Columbia University College of Physicians and 
Surgeons 


Dr R H Kampmeier (Fellow'), has left Louisiana State University Medical 
Center to accept an appointment at Vanderbilt Unuersity School of Medicine, Nash- 
ville, Tenn 
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Dr George A Gray (Associate), formerly of’ Abilene, Tex , has become Dnector 
of the Nolan County Health Unit, Sweetwater, Tex 


Dr John H Musser (Fellow), New Orleans, La, was the guest clinician on the 
program of the Post-Graduate Assembly of the North Carolina State Medical Society 
at Banner Elk, N C , August 20 to 21 The Post-Graduate Assembly is conducted on 
“ Internal Medicine and Therapeutics ” 

The Committee on Arrangements included Dr R H Hardin (Fellow), Banner 
Elk, N C, Chairman, Dr C L Sherrill (Fellow), Statesville, N C , and Dr James 
W Vernon (Fellow), Moiganton, N C 

Dr Wingate M Johnson (Fellow), Winston-Salem, N C, President-Elect of 
the North Carolina State Medical Society, delivered an address on “ My Experience 
with Influenza”, Dr Verne S Caviness (Fellow), Raleigh, N C, “Pneumonia”, 
Dr C H Cocke (Fellow), Asheville, N C,' Governor for North Carolina and Chair- 
man of the Board of Governors, “ Evolution of the Modern Treatment of Tubercu- 
losis”, Dr D W Holt (Fellow), Greensboro, N 'C, “Backache” Dr L B Mc- 
Brayer (Fellow), Southern Pines, N C, Secretary and Treasurer of the North 
Carolina Medical Society, and also Dr Musser presented addresses on the evening of 
the banquet 


Dr George R Minot (Fellow) and Dr C Sidney Burwell (Fellow), Dean of 
Harvard Medical School, were among those who addressed the Boylston Medical 
Society, on the occasion of its one hundred and twenty-fifth anniversary recently 
The Boylston Medical Society is probably the oldest students’ medical school organiza- 
tion in America The dinner was held at the Harvard Club Dr Burwell is Presi- 
dent-Elect of the Society 


Dr William G Hernnan (Fellow), Asbury Park, N J , has been advanced from 
1st Vice-President to President-Elect of the Medical Society of New Jersey Dr 
Francis R Haussling of Newark, who was installed as President, resigned because 
of ill health, wdiereupon Dr Spencer T Snedecor of Hackensack, Pi esident-Elect, 
was advanced to the Presidency and Dr Hernnan to the post of President-Elect 


Dr Warren Coleman (Fellow), New York Cit>, is one of the Vice-Presidents 
of the Physicians’ Home, which has been recently reorganized and wdiich now plans 
a \igorous campaign to finance a permanent home for aged and infirm physicians 


Dr Gu> C Jarratt (Associate), Vicksburg, Miss, has been reelected Secretary 
of the Mississippi State Pediatric Society 


Dr J Arthur Mvers (Fellow), Minneapolis, Minn, and Dr Samuel H Snider 
(Fellow), Kansas CiU, Mo, are Vice-Presidents of the newly formed American 
Acadeim of Tuberculosis Physicians 


Dr Andrew C Hy (Fellow), Cincago, has been elected Vice-President of the 
Chicago Society of Internal Medicine 
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Dr Mark S Knapp (Fellow), Ann Arbor, Mich , has announced his resignation 
as executive secretary and director of medical research of the Rackham Fund, Detroit, 
a position he has held since the fund was created in 1934 


Dr John D Dunham (Fellow), Columbus, Ohio, has been appointed to the city 
board of health, succeeding the late Dr Wells Teachnor, Sr 


Dr Charles E Sears (Fellow), Portland, Ore, has been made President-Elect 
of the Pacific Northwest Medical Association 


Dr Clajton E Rojce (Fellow), Jacksonville, Fla, has been elected a Vice- 
President of the Chattahoochee Valley Medical Association 


Dr Anthony Bassler (Fellow'), New York City, and Dr Martin E Rehfuss 
(Fellow'), Philadelphia, ha\e been appointed President and Vice-President, respec- 
tively, of the American delegation to the International Congress on Hepatic Insuf- 
ficiency in Vichy, France, September 16 to 18, 1937 


Dr Newton G Evans (Fellow) is President of the Los Angeles Cancer Society 


The pathology laboratory of Beth Israel Hospital has been dedicated in honor 
of Dr Isidore W Held, clinical professor of medicine at New York University Col- 
lege of Medicine, the dedication ceremonies taking place on Dr Held’s sixtieth birth- 
day Among speakers at the dedication was Dr John Wyckoff (Fellow), dean of 
New' York Umversitj College of l\ledicine 


Ihe sixty-sixth annual session of the Colorado State Medical Society was held 
at Glenwood Springs, September 9 to 12 Aside from the regular program, there was 
a presentation of the past presidents of the Society, in the order of their seniority 
Dr Hubert Work (Fellow'), Englewood, Colo, former President of the American 
Medical Association and Secretary of the Interior under President Coolidge, w'as 
presented as the senior living president of the Society The banquet w'as dedicated 
to Dr Josiah N Hall (Fellow), Denver, for several jears the Colorado Governor for 
the American College of Physicians, in recognition of his fiftieth year of attendance 
at the annual meetings of the Society Dr Hall has been a memlier of the Society 
fifty-two years He has been a president of the State Society, of the State Board of 
Health and of the State Board of Medical Examiners He has served on the Judicial 
Council of the American Medical Association and has been a member of the House of 
Delegates at various times Dr Hall has been professor of medicine at the Univer- 
sity of Colorado School of Medicine for many years 


^ Dr Guy H Turrell (Fellow), Smithtow'n Branch, N Y , is Secretary of the New' 
\ork State Sanitary' Officers’ Association, the name of which has recently been 
changed to the New York Health Officers’ Association 
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Dr Wade W Olner (Fellow), professor of bacteiiolog\, Long Island College 
of Medicine, Brooklyn, has been elected Secretary of Health Research, Inc , a non- 
profit corporation recently formed by the New York City Department of Health to 
accept and administer funds offered for financing research in the city’s laboratories 
The department plans to open a convalescent serum center 


Dr Henry M Moses (Fellow), Brooklyn, is the director of the medical service 
of the new Brooklyn Cancer Institute, opened at Kings County Hospital during Sep- 
tember, as an independent clinical unit of the division of cancer of the city department 
of hospitals Surgical and radiotherapy services under individual directors have 
also been established The three directors W'lll be responsible for clinical policy in 
general and for the treatment and care of patients individually The institute is under 
the general administrative supervision of the medical superintendent of Kings County 
Hospital There is a visiting staff of thirty-one physicians Beds are to be used as 
far as possible for cases of doubtful classification and for recognized tumor cases 
requiring short hospitalization, in order that the patients still reclaimable may find 
facilities for care 


Dr William V Wilkerson (Fellow), Highcoal, W Va , is president of the Boone 
County (W Va ) Medical Society 


Dr Daniel L Finucane (Associate), formerly of Glenn Dale, Md , has been 
appointed associate professor of clinical medicine at Georgetown University School 
of Medicine, Washington, D C 


Dr J P Bowdoin (Fellow'), Atlanta, Ga , has been elected Secretary-Treasurer 
of the Georgia State Cliild Health and Welfare Council 


Dr Leon S Lippiiicott (Fellow'), VIck^burg, Miss, has been elected Secretary- 
Ireasurer of the Mississippi State Hospital Association, Dr Lippincott is also Secre- 
tarv of the Mississippi State Charity Hospital at Vicksburg 


Dr Franklin B Bogart (Fellow), Chattanooga, Tenn , has been elected Secre- 
tarj -Treasurer of the Tennessee Radiological Society 


The 'levas State Heart Association has elected the following officers for the 
coming -sear Dr Edward H Schwab (Fellow'), Galveston, President, Dr George 
R Herrmann (Fellow), Gaheston Vice-President, Dr Robert M Barton (Fellow'), 
Dallas Secretary 


Dr John G Young (Fellow), Dallas, Te\, is Vice-President of the Texas 
Pediatric Societj for the coining jear 


Dr Walter B Martin (Fellow) and Dr Frank H Redwood (Fellow'), both of 
Norfolk, ha^e been elected President and President-Elect, respectively, of the Nor- 
folk Count} (\'a ) Medical Societ} for the coming year 
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Dr Frank C Hodges (Fellow), Huntington, W Va , has been elected a Vice- 
President of the West V irginia State Medical Association 


Under the Presidency of Dr David Riesinan (Fellow), Philadelphia, the Inter- 
state Postgraduate Medical Association of North America is holding its International 
Assembly for 1936 at St Paul, October 12 to 16 


Dr W A Dearman (Fellow), formerly of Gulfport, Miss, has been appointed 
assistant superintendent of the Mississippi State Hospital at Whitfield 


Dr W M Sheppe (Fellow), Wheeling, W Va , has been elected Secretary of 
the Ohio County (W Va ) Medical Society for the coming year 


Dr Martin E Rehfuss (Fellow), Philadelphia, clinical professor of medicine at 
Jefferson Medical College of Philadelphia since 1933, has been promoted to professor 
of clinical medicine 
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OBITUARIES 

DR JAMES MESCHTER ANDERS 

Janies Meschter Anders, M D , Ph D , LL D , Sc D , the Nestor of Phila- 
delphia’s medical profession, the first Master of the American College of 
Physicians and its President during 1922-23, died at his summer home at 
Bluehill Falls, Maine, on August 29, 1936, aged 82 

Dr Anders was born m Fairview Village, Montgomery County, Pa , 
on July 22, 1854, and received his education m the public schools of Norris- 
town, Pa , and at the theological seminary, under the auspices of the Men- 
nonite Church, at Wadsworth, Ohio In 1877, he graduated from the Uni- 
versity of Pennsylvania School of Medicine and in the same year received 
his degree of Doctor of Philosophy 

He served his internship at the Episcopal Uospital, Philadelphia, and, in 
1888, became visiting physician to the same institution One year latei Di 
Anders was appointed visiting physician to the Medico-Chirurgical Hospital 
and m the same year was made a member of the \isiting staff of the Phila- 
delphia General Hospital 

In 1889, Dr Anders became a lecturer on Materia Medica at the Medico- 
Chirurgical College, and one year later was elected Piofessor of Hygiene and 
Pediatrics In 1891, Dr Andeis liecame Professor of the Theory and 
Practice of Aledicme and Clinical Medicine in the Medico-Chirurgical Col- 
lege, a position he held with credit and honor for over twenty-five years 
Dr Anders was the author of a textbook known as the “ Principles and 
Practice of Medicine,” which passed through fourteen editions, and he was 
co-author of a “ Text Book of Medical Diagnosis ” 

Dr Anders was a frequent contributor to medical literature throughout 
his long and distinguished career, over a hundred scientific articles being 
listed from his pen He was widely and favorably known as a conserva- 
tive and helpful consultant by the medical profession, and his services were 
sought by practitioners, both at home and at distant points 

Dr Anders was greatly interested in educational and civic problems 
afield from medicine and, at the time of life when many physicians become 
both formalized and even crystalized m thought, possessed a clarity and 
breadth of vision inspiimg to all who weie fortunate enough to come into 
contaet with him 

Di Andeis was much interested in Pre\entive Medicine and ad\anced 
Its interests by practical application of sound principles as well as by well 
thought out addresses before influential professional and lay groups 

n 1923, he was made a Chevalier of the Legion of Honor of France 
an , in 1928, had the honorary degree of Sc D conferred upon him by his 
ma Mater, the University of Pennsylvania Many other well deseived 
lonors, medical, cimc and national, were bestowed upon Dr Andeis, but he 
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remained, as in the beginning, modest, unselfish, altruistic, and was possessed 
by an admirable desire to piove useful to his piofession, his patients and to 
the general public weal 

The American College of Physicians was veiy deal to the heart of Di 
Andeis and he devoted much time 'and thought to how this organization 
could best advance and uphold the inteiests of the medical profession and the 
public the piofession selves 

Dr Anders’ death has caused the College to lose a much admired and 
beloved Mastei, the medical piofession a skilled and devoted practitioner, 
and the world has lost a man of exemplar} charactei who spent his long life 
111 attempting to make the problems of otheis less difficult 

E J G Beardsley M D , F A C P , 
Goveinoi for Eastern Pennsylvania 

DR EDWARD GILMER THOMPSON 

Dr Edward Gilmer Ihompson (Fellow), Memphis Tennessee, died 
June 21, 1936, aged 52 years 

Dr Thompson was born in Louisa, Virginia, August 29, 1884, and 
in his eaily years his family moved to Marianna, Arkansas, where he resided 
until he came to practice his piofession in IMemphis in 1913 

He secured his prehmmaiy education in the public schools of Marianna 
and later attended the Branham and Hughes Pieparatory School He re- 
ceived the degree of Bacheloi of Arts at Vanderbilt University in 1907 and 
his medical education was obtained at the University of Pennsylvania from 
which he graduated with honors in 1911 He was a member of the Pin 
Delta Theta, Alpha Kappa Kappa and Alpha Omega Fiaternities 

Following his graduation in medicine he served a two yeai internship 
at the Episcopal Hospital in Philadelphia, Pennsyhania. and m 1913 began 
the practice of medicine in Memphis. Tennessee He devoted his profes- 
sional careei to internal medicine, was a Fellow of the Ameiican College of 
Physicians and Associate Piofessoi of Medicine at the University of len- 
nessee College of Medicine, held staff positions at the Methodist and John 
Gaston Memorial Hospitals and was on, the staff of the Illinois Central 
Railway S}stem 

In 1917 he was among the fiist to offci Ins senices to his country in 
the great war With the lank of Captain in the Medical Corps he was a 
member of Hospital Unit P and for fointeen months was attached to Base 
Hospital 15 at Chaumont, France Though quiet and unobtrusive Dr 
Thompson took an active inteiest in oigamzed medicine, being a member of 
the Memphis and Shelby County Medical Societies, 1 ennessee State Medi- 
cal Association, The American Medical Association and the Southern Medi- 
cal Association 

Edward Thompson eeas not onl} much belo\ed by a large clientele but 
he was a doctor s doctor, being the personal ph}sician probabl} of more of 
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the Memphis medical profession than any other member of it His strong 
sense of fidelity to his patients doubtless shortened his life His personal 
traits of character were outstanding Clean in word and thought and deed, 
faithful, conscientious and loyal to his high conception of his duty, no one 
ever heard a harsh or unkind word spoken of him He was loved and de- 
servedly trusted implicitly by everyone who knew him Competent, de- 
pendable, wholly trustworthy, the profession in Tennessee can ill afford to 
lose him 

J Owsley Manier, M D , FACT, 

Governor for Tennessee 

DR JAMES FRANKLIN ACKERMAN 

Dr James Fiaiiklin Ackeiman (Fellow), Asbuty Park, N J , one of 
SIX sons of Joseph and Susan Ackerman, was boin in Nashua, N H , De- 
cember 29, 1864 He received his pieliminary education at Francestown 
Academy in New Hampshne and in the 2mbhc schools of Shelburn Falls, 
Mass He received a portion of his college training at Amherst College, 
followed by his medical training at the New York Homeopathic College, 
New York City, graduating m 1890 Thereafter he immediately went to 
Asbury Park, where he resided until his death on August 5, 1936 He was 
associated with his late brother. Dr Joseph Ackerman, who died about a 
year ago 

Dr Ackerman was highly regarded as a citizen in Asbury Park and was 
affectionately referred to as 'the “ father ” of two different hospitals, and at 
the time of his death Avas chief of staff of the Ann May Hospital, Spring 
Lake, and of the Fitkm Memorial Hospital, Neptune, which succeeded it 
He was ex-president of the Asbury Park Medical Society, the Monmouth 
County Medical Society and the New Jersey State Homeopathic Society 
He was an active member of the New Jersey State Medical Society, the New 
York Academy of Medicine and the American Medical Association He 
had been a Fellow of the American College of Physicians since 1931 

Dr Ackerman is survned by his second wife, Mrs Anna Rouse Acker- 
man, a brother, George, of Nashua, N H , and three daughters, Mrs 
James A Fisher, Mrs Frank W Cole and Mis O K Parry, all of Asbury 
Park 

Both the College and the medical profession haAe suffered a great loss 
in the death of this valuable member 

Clarence L Andrews, M D , F A C P , 

Governor for New Jersey 

DR SIDNEY KOHN SIMON 

RQQ born. New Orleans La , January 25 1878 , A B , 

lb99, Tulane Unnersitj College of Arts and Sciences, M D , 1903, Tulane 
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University of Louisiana Medical Department, visiting physician, 1905-12, 
Charity Hospital, New Orleans, visiting physician, 1905 to date, and chief 
of Gastro-Intestinal Department, 1920 to date, Touro Infirmary, professor 
of gastro-enterology, Tulane University of Louisiana School of Medicine, 
member and ex-member of council, American Gastro-Enterological Asso- 
ciation, member and ex-pi esident, Southern Gastro-Enteiological Associa- 
tion, ex-secretar> and ex-membei of council, American Society of Tropical 
Medicine, ex-secietaiy and ex-chairman of the Section on Gastio-Entei- 
ology, and Fellow, Ameiican Medical Association, member. Southern Medi- 
cal Association and Southern Gasti o-Enterological Club, Fellow of the 
American College of Physicians since 1928 ” 

Dr Simon has for years been regarded as an outstanding leader in his 
chosen specialty, gastro-enterology 

His contributions to the hteratuie of this field of medicine haAe been 
too numerous to mention at this time Suffice it to say that the influence 
of his writing and clinical teaching constitutes a living and lasting monument 
to his memory m the minds and heaits of the medical piofession 

J E Knighton, M D , F A C P , 

Goveinoi foi Louisiana 
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THE POSTURAL SYNDROME RELATED TO OBESITY 
LEADING TO POSTURAL EMPHYSEMA AND 
CARDIORESPIRATORY FAILURE " 


By Wm J Kerr, M D , F A C P , and John B Lagen, M D , 
San Fiaiicisco, Cahfoima 


It is our purpose to discuss one of the most important syndromes seen 
in the practice of adult medicine, and to suggest measures for symptomatic 
relief based upon knowledge of bodily mechanics and function We refer 
especially to a type of obesity which appears to be exogenous in origin, aris- 
ing in persons whose dietary habits lead to a caloric intake beyond their daily 
requirements It is not easy to determine whether individuals with the re- 
laxed habitus are predisposed to the tram of events which follows, but it is 
apparent that when medical attention is sought these patients present the 
posture of relaxation The gradual accumulation of adipose tissue in the 
normal depots for fat gives the appearance of rotundity, and the state is 
usually designated as corpulency The accumulation of fat in the third 
decade is relatively symptomless Friends will comment on the gam in 
weight, and subjects will note the expanding girth with the attendant strain 
on buttons and realize that they must discard belts for suspenders At this 
stage some dyspnea will be noted on exertion, and a few suffer from symp- 
toms referable to strain of the spinal column 

In the fourth decade the appearance of the individual is one of increas- 
ing corpulency, with a tendency toward a florid complexion The normal 
curves of the spine are accentuated The added weight of fat of the ab- 
dominal wall and viscera moves the line of gravity forward, and to compen- 
sate for this the major portion of the thorax is moved backward, accentuat- 
ing the lumbar curve The upper part of the thorax and shoulder-girdle 
move forward, increasing the normal thoracic curve , and the head and neck 
are thrust forward as is required for adjustment at a new line of gravity 
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The resulting strain on the spinal column and its mechanical devices for 
maintaining the ei ect posture is great At this stage symptoms ai ise which 
bring the patient to the internist, the orthopedist, the neurologist, the g}aie- 
cologist, and specialists m almost every branch of medicine If treatment is 
directed to symptomatic relief alone, the results aie rarely satisfactory and 
lecurrences are frequent The use of mechanical appliances and postural 
training does not remove the real cause of trouble which arises through the 
accumulation of fat with its added weight forwaid of the normal line of 
gravity Under such circumstances, postural training can minimize the 
strain in some measure, but only by increasing effort as the protuberant ab- 
domen gams 111 the race with the indnudual’s ability to compensate 

The fifth decade marks the period of transition from the state of pltys- 
ical well-being and activity of youth to one of gradual lessening of activity 
of middle and old age There frequent!)' occurs at this time a change in the 
habits of living, distinguished chiefly by diminution of active exercise or 
even normal activity, and by increase in the consumption of food Finally. 
It IS at this time of life that changes occur m the body which herald the onset 
of presenile degenerations These are the depositions of fat, increased flab- 
biness of muscles, atheromatous changes m the blood \essels and those 
gradual changes m skin, connective and glandular tissue which are difficult 
to define These latter may be described as loss of elasticity and repair- 
ability with consequent lessened tone and poor response to injury such as 
strain in muscles and ligaments or pressure on bone and caitilage 

The foregoing is the fate of most individuals who live to a sufficient 
age, though the time of onset, the rapidity of progression and the degree of 
bodily change varj greatly These normal changes are prodromal to the 
onset of the postural syndrome, in fact may be considered to pave the way 
tor its development The syndrome itself is certainly modified or delayed in 
susceptible individuals by proper exercise and diet Heredity may be a fac- 
tor m Its development, as shown by the familial occurrence of arteriosclero- 
sis, arthritis, premature gray hair and particularly corpulency Environ- 
ment IS directly related The condition singles out those individuals of 
sedentar) occupation who have little facility oi desire for exercise It is 
also prone to attack those whose station in life is such that ease is second 
natuie, over-indulgence in rich food is possible, and for whom press of busi- 
ness may limit exercise The most obvious result is the gradual develop- 
ment of a hea^y, pendulous abdomen, the paunch oi “watermelon belly” 
Avhich was at one time almost pathognomonic of the individual having 
reached a certain age or position m life 

Mechanics or Posture 

The upright position of the human species is phylogenetically one that 
has been developed from the original four-footed position The chief, if 
not sole, support m this new position is the spine Its mam function is that 
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Tig 1 Lateral \iew of spine (after Piersol Human Anatomy 

of The Macmillan Co ) 


Reproduced by permission 
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of a sustaining rod which maintains the upright position of the body and 
carries its weight From the first cerAucal down to the last lumbar, the 
vertebral bodies constantly increase in mass corresponding to the mcreahc 
of the weight-bearing stress from above downward, as it is finally trans- 
mitted to the sacrum which latter’s five segments rapidly decrease in mass 
from above downward (figure 1) The spine is also a balancing rod which 
IS wedged into the pelvic ring and serves as a post of anchorage for the 
muscles of the back, themselves partly concerned in maintaining balance 
Equilibrium maintained by the body m an upright or standing position is 
active and not passive, and muscular forces must constantly be engaged m 
opposing and neutralizing gravitational forces Phylogenetically, attain- 
ment of the upright position by man required special development of the 
extensor muscles of trunk, hips, knees and ankles 

Steindler asserts, “ A law of statics states that any force, if applied to a 
body, can be resolved into a translatory force and a so-called couple of rotat- 
ing forces, the latter being so arranged that a line connecting their points of 
application goes through the so-called center of gravity This center of 
gravity represents the one mass-point of the body which is so situated that 
the gravital force for all other mass-points of the body can be imagined to 
go through It ” In man, it is located at about the level of the second sacral 
segment of the spine midway between the spine and a vertical prolongation 
of the hip-joints, in the midhne To quote again, “ As long as all the partial 
forces of gravity apply in the center of gravity and as long as this center of 
gravity falls directly over the supporting surface, then the body is balanced 
and the resistant counterforces apply forces co-linear and in opposite direc- 
tion to the gravitational force ” This may be graphically represented by 
the line of gravity Viewed from a frontal plane, this line of gravity bi- 
sects the body into two symmetrical halves Viewed laterally, the line of 
gravity arises from the supporting surface of the feet between ball and heel, 
passes through the ankle- and knee-joints, runs between the hip-joint and 
sacrum and through the upper ventral portion of the sacro-iliac junction, 
then runs upward behind the bodies of the lumbar spine, intersects the spine 
at the lumbothoracic junction, runs slightly m front of the thoracic spine, 
intersects the spine again at the cervicothoracic junction, runs slightly behind 
the cervical vertebrae, and touches the head behind the ear at the mastoid 
process (figures 2 and 3) 

There is an inherent tendency m the individual to maintain the center oi 
line of gravity at a constant relation to the points of support of the body 
Usuall} the line of gravity falls about four centimeters in front of the cen- 
ter of the ankle-joint If morphological changes occur in the body which 
attempt to move the center of gravity forward, for instance in pregnancy or 
m obesit) , v e see that this tendency is usually counteracted by an increased 
plantar flexion of the foot in the ankle-joint Naturally this applies only 
to a certain degree, and excess weight will finally carry the center of gravity 
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forward, thus forcing the knees into flexion in order to bring the line of 
gravity forward also 


Mechanics or Respiration 

The thorax is a seini-ngid cavity entirely shut oft fiom the outside b} 
the structures of the neck above, by the ribs and spine on the sides, and b} 
the diaphragm from the abdominal cavity below The thorax contains the 



2 ^Vertebral column showing curves as seen actually and in silhouette (From 
Steindler’s “Mechanics o£ Normal and Pathological Locomotion m Man”, Courtesy of 
Charles C Thomas, Publisher ) 

A Normal upright posture showing line of gravity and center of gravity 
B Intersections of the line of gravity 
C Dorsoposterior curves 


heart, great vessels, esophagus, trachea and lungs, which latter alone inter- 
est us The lungs may be considered as two large membranous sacs whose 
interior surface is multiplied greatly by subdivision into alveoli, all of which 
communicate freely, by gradually enlarging tubes (the bronchioles and 
bronchi), with the outside air The atmospheric pressure on the alveoli 
expands the lungs until they fill the entire thoracic cavity not occupied by 
other organs, so that however the size of the thoracic cavity varies, the vol- 
ume of the lungs must change accordingly Normal respiratory movements 
consist of an active inspiration followed by a passive expiration, the former 
requiring muscular activity, the latter usually not, except during forced 
respirations The amount of air that flows in and out with each normal 
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respiration is known as the tidal air, and averages about 500 c c for an adult 
male The complemental air is the amount of air that can be breathed in 
over and above the tidal air by the deepest possible inspiration, it is about 
1600 c c Conversely, the supplemental air is the amount that can be 
breathed out, after a quiet expiration, by the most forcible expiration, it is 
also about 1600 c c The vital capacity equals the tidal plus the supple- 
mental plus the complemental air 



Fig 3 Tjpes of posture (From Stemdler’s “Mechanics of Normal and Pathological 
Locomotion m Man”, Courtesy of Charles C Thomas, Publisher) 

A Normal posture 
B Relaxed posture 
C Military posture 


Each rib is attached to the spinal column at two points the head to the 
bod\ of the \ertebra and the tubercle to the transverse process, so that up 
and dovn motements of the ribs result m a rotation around an axis joining 
these tvo points Since the ribs slant downward to their attachment to the 
sternum, this with the rotation causes an enlargement in the dorsoventral 
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and lateral dianieteis of the chest every time the ribs mo\e up, which is the 
act of inspiration Therefore any muscle attached to the thorax whose con- 
traction causes an elevation of the ribs must he considered an inspiratory 
muscle, and conveisely, anything which elevates the ribs results m an in- 
spiratory state of the thorax 

To the SIX lower ribs and to the xiphoid process are attached the costal 
and sternal portions of the diaphragm respectively, the lumbar portion at- 
taches to the first, second, third and fourth lumbar vertebrae, and the 
thoracic portion to the thoracic vertebrae From these attachments the 
muscular sheet extends ventrally along the walls of the thorax and then 
bends over to form an arch, with all the fibers inserting in the central tendon 
This latter is not entirely free since the pericardium is attached to it, and 
may be considered as a tendinous attachment connected with the cervical 
fascia A contraction of the diaphragmatic muscle draws the central tendon 
downward toward the abdominal cavity and therefore increases the size of 
the chest in the vertical diameter, while an increase m the thoracic cavit) 
around the periphery of the diaphragm is caused also by the flattening of 
the muscular arch Two results follow this movement the lungs are ex- 
panded exactly in proportion as the cavity enlarges, which constitutes an 
inspiration, secondly, the descent of the diaphragm raises the pressure in 
the abdominal cavity, causing the abdominal wall to protrude Expiration, 
as far as the diaphragm is concerned, is entirely passive, resulting from re- 
laxation of the contraction, though aided by the abdominal pressure pro- 
duced by mspiration , and still further, on forced respiration, by’’ contraction 
of the abdominal musculature Conversely again, anything which causes 
the diaphragm to descend results in an inspiratory stage of the thorax 

The Postural Syndrome 

Desa iption The postural syndrome has as its basis obesity, which re- 
sults in the development of a heavy dependent abdomen It is this lattei 
which is the obvious cause of the tram of synuptoms and signs that ensues 
Their production depends upon two factors, unrelated except for cause, but 
synergic in effect The first of these is the diaggmg effect exerted by the 
increased abdominal weight This makes itself felt chiefly in the lumbai 
spine to which the weight is transmitted through muscle, fascia and skin 
Here the result is at first an exaggeration of the normal lumbar curve, later 
an increasing lordosis with the vertebrae parting ventrally like the leaves m 
a book The spine being intimately associated throughout its length, must 
compensate for this, which it does by causing a thoracic kyphosis and a 
cervical lordosis The sacrum, normally’ at an angle of 45 to 60 degrees 
with the lumbar spine, is elevated to an angle of 90 degrees or more 

The second factor is concerned with the shift m the center of gravity 
produced by the excess weight which, as it were, has been attached to the 
front of the body As mentioned previously’, this is at first compensated for 
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by increased plantar flexion When this is no longer effective, the individual 
IS forced to compensate further, which he does by bending his knees and 
voluntarily increasing the lumbar lordosis through muscular action, the latter 
resulting also in the effect on the rest of the spine A patient seen m lateral 
aspect reminds one of an individual who is attempting to “ get m under ” a 
heavy weight m order to support it more comfortably This is somewhat 







■ 


Fig 4 External resistance weight lifting (From Steindler’s “ Mechanics of Normal and 
Pathological Locomotion in Man ” , Courtesy of Charles C Thomas, Publisher ) 

A From the floor 
B To shoulder height 
C Upward lift 

(Note the weight following closely in the line of gravity ) 

Similar to that which is seen in the mid-stage of lifting an external weight, 
as shown in figure 4 Here of course some of the weight is supported by 
the muscles of the arm and shoulder, and exerts a drag on the upper part of 
the frame also Note the bending of the knees and the increase m normal 
spinal curv'ature 

The governing principle is that the weight to be lifted never becomes too 
far deflected from the line of gravity, otherwise a rotation movement will 
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develop which is too great to be overcome by the working muscles With 
the weight in the line of gravity, tlie individual has only the translatory 
weight-stresses to overcome, and he will avail himself of the skeletal re- 
sistances for this — that is, the resistance of the rigid bones — to the best pos- 
sible advantage An analogous situation is seen in patients with abdominal 
obesity Here the center of gravity has been shifted forward from the line 
of gravity In order to maintain this weight with the least muscular exer- 
tion and therefore the greatest comfort, the line of gravity (which is the 
optimum line of weight-bearing) must be carried forward This is done, 
as already stated, by bending the knees and increasing the lumbar lordosis 
(figure 5) 



, illustrating good and bad bodily mechanics, based on an examination 

of 700 Harvard freshmen (after Lee and Brown in “The Journal of Bone and Joint 
Surgery”, reproduced by permission) 


Group A 75 % 
Good mechanical use 
of the human body 

1 Head straight 

above chest, 
hips and feet 

2 Chest up and for- 

ward 

3 Abdomen in or 

flat 

4 Back, usual curves 

not exaggerated 


Group B 12 5 % 

Fairly good mechani- 
cal use of the hu- 
man body Note 
changes from 
Group A 

1 Head too far for- 

ward 

2 Chest not so well 

up or forward 

3 Abdomen, very 

little change 

4 Back, very little 

change 


Group C 55% 
Bad mechanical use 
of the body Note 
changes from 
Group A 

1 Head forward of 

chest 

2 Chest flat 

3 Abdomen relaxed 

and forward 

4 Back curves are 

exaggerated 


Group D 25% 
Very bad mechanical 
use of the body 
Note changes from 
Group A 

1 Head still farther 

forward 

2 Chest still flatter 

and farther back 

3 Abdomen com- 

pletely relaxed, 
“ slouchy ” 

4 Back, all curves 

exaggerated to 
the extreme 
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Whichever the mode of production, the effect of the increase in lumbar 
lordosis IS the same, resulting as it must m the compensatory increase m the 
other normal spinal curves This accentuation of the curves, coupled with 
the bending of the knees, causes a reduction of stature The increase in 
cervical lordosis forces the individual to carry his head bent forward, the 
degree depending upon the lordosis To maintain the head m the normal 
position puts extia work on the extensor muscles of the back of the neck, so 
a position of comfort unconsciously results m the bowing of the head 
This, however, necessitates a strain on the extra-ocular muscles (recti- 
superior) , it being easier to lift the eyes than to lift the head Hypertrophic 
arthritis of the spine may be initiated, or exacerbated if already present 
In particular, the radicular syndrome due to arthritis is usually made worse, 
or may make its first appearance when the increasing spinal curvature m the 
presence of the arthritis results m irritation of nerves 

The inci eased thoracic kyphosis is perhaps the most important effect of 
all 111 \iew of the result it has on respiration This is of far-reaching im- 
poitance and not limited alone to inspiration and expiration Any increase 
in the normal curves of the thoracic spine, as shown by Kountz and Alex- 
ander, results 111 elevation of the ribs, producing thereby the barrel-chest 
seen t} pically m obstructive emphysema, but m this instance without marked 
enipli} sematous changes in the lungs This flaring of the rib-cage also di- 
rects the lowei ribs downward, which with the widening, flattens the dia- 
phragms Part of the mechanism that lowers the diaphragms and prevents 
their excursion is due to the visceroptosis 

Another significant fact is that these individuals are able to breathe with 
a great deal more facility when lying flat, since the relief from abdominal 
weight m the prone position must release the diaphragms They suffer, 
not from orthopnea, but from oi tJwsfattc dyspnea 

There is therefore a double mechanism at work to keep the chest more or 
less fixed in the inspiratory phase Consequently the tidal air is less than 
normal, while the complemental air is greatly reduced Expiration may be 
e\en more affected than inspiration There is little tendency for the chest 
to collapse or the diaphragm to raise at the end of inspiration, passive ex- 
piration IS reduced Expiration must now become somewhat of an active 
muscular exertion, and mainly thoracic since the marked visceroptosis pre- 
^ents muscular exertion on the part of the abdomen to force up the dia- 
phragm There is not, howeA er, the added impediment of bronchiolar nar- 
row mg as IS seen m obstructive emphysema 

The reduction m pulmonary^ ventilation, leading to ox> gen-debt on exer- 
tion particular!} , results in d} spnea This, as stated before, is orthostatic, 
occurring only m the upright position, but is not present on sitting or m the 
prone position There is a compensation taking place, however, Avhich is 
the occurrence of pohc}themia m the advanced stages of the syndrome, 
brought on b\ the reduced oxygenation of the blood This often produces 
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some cyanosis, or accentuates that already present The late effects are on 
diminution of cardiac reserve from overstrain, constituting, in its effects on 
tissue-oxygenation, somewhat of a vicious cycle Coincident arteriosclero- 
sis complicates the clinical picture Figuie 6 shows m tabular form the 
mter-relationship of the syndrome 


OBESITY 


piABETES 

jHERNIAE 

POSTURAL 

SYNDROME 


HEAVY 

DEPENDENT 

ABDOMEN 


ACCENTUATION 
'OF SPINAL CURVES 


I’ARTERIOSCLEROSIS 


CARDIAC FAILURE 



iPOSTURAL EMPHYSEMA 
' fCrrSPNOEA^ CYANOSIS , COUGH) 

SHALLOW RESPIRATION ana ORTHO- 
STATIC DYSPNOEA 
REDUCED VITAL CAPACITY and 
TIDAL AIR 

INCOMPLeTE PULMONARY VENTILATION 
I REDUCED OXYGENATION OF BLOOD 

— >-POLYCYTHEMIA 
DYSPNOEA, PARTICULARLY ON 
' EXERCISE, CYANOSIS 

CARDIAC FAILURE 


TPERTROPHIC ARTHRITIS, 
RADICULITIS 


'strain on EXTRAOCULAR 
MUSCLES 

^reduction of 
stature 


DEPRESSED 
DIAPHRAGMS 
HAVING POOR 
EXCURSION 

''low physical reserve 

Fig 6 Schematic representation of the postural sjmclrome resulting from obesiU 


Symptomatology It is during the fifth and sixth decades that patients in 
this group are obliged to seek medical advice from the internist The clini- 
cal syndrome is, as a rule, remarkably complete The presenting symptoms 
are usually increasing orthostatic dyspnea, cough, cyanosis and edema, ref- 
erable to the respiratory and circulatory systems Along with these, or as 
chief symptoms, are radiculitis associated with “ irritation ” of nerve-roots , 
a group of less well-defined symptoms originating in the vertebral bodies, 
intervertebral discs and ligaments , symptoms resulting from muscular strain 
and weakness, including pains in the orbits associated with strain on the 
extra-ocular muscles and such obvious defects as ventral and inguinal 
hermae, symptoms of strain on the lumbosacral and iliosacral articulations, 

and symptoms of strain on the hip- and knee-joints and the arches of the 
feet 

The physical examination may be made for the first time with the patient 
in bed suffering from respiratory and circulatory’^ symptoms In such 
emergencies, the full clinical picture may not be readity appreciated The 
extremely florid complexion, with cyanosis, cough and edema, direct one’s 
attention to the cardiorespiratory apparatus The emphx sematous chest 
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interferes with proper examination of the heart The blood pressure is nor- 
mal or slightly elevated The abdomen is full, and a large accumulation of 
fat locally is often mistaken for ascites The great protuberance of the 
abdomen can be appreciated only when the patient is able to stand The 
kyphos m the upper thoracic spine may be so marked that such patients 
while lying almost horizontal m bed, will hold the neck and head in a verti- 
cal position The examination of the blood shows usually a hemoglobin 
content above 100 per cent (Sahh), and the red blood cells above 5,000,000 
per c c Percentages of hemoglobin of 1 10 per cent, and red cells above 
6,000,000 are not uncommon The vital capacity at this, the late stage, is 
usually reduced With proper treatment for congestive cardiac failure, the 
balance is soon reestablished m most cases It is surprising to observe the 
promptness with which patients are able to rest in the recumbent position, m 
contrast to patients with congestive cardiac failure from other causes 
When these patients become ambulatory, they exhibit extreme examples of 
the postural defects which will now be described 

The appearance of the patient when fully undressed, and when viewed 
at a distance from the side is one of extreme relaxation The most striking 
feature is the rounded protuberant abdomen , but upon further inspection it 
IS apparent that the entire outline of the silhouette is altered The curves of 
the spine are all accentuated, there is a moderate or marked lordosis of the 
lumbar spine, the sacrum is more horizontal than normal, and the thoracic 
spinal curve is increased with the shoulders forward and the arms suspended 
in front of their normal position, the upper ventral thoracic region is de- 
pressed , the head and neck are well forward with the chin out, accentuating 
the increasing kyphos m the upper thoracic spine , the eyes are elevated to re- 
tain vision in a horizontal direction, the pelvis is rotated backward, and the 
legs are flexed at the knees The stature is shortened more or less, and 
sometimes patients state that they have lost two or more inches in height 
from their measurements earlier m life They have the appearance of 
stooping to avoid an overhead obstruction Several have remarked that 
their friends ask why they always stand as if they were entering a low tunnel 
(figure 7) They have the appearance in outline of women in the later 
months of pregnancy, which may be duplicated in the normal individual by 
holding in the hands or by suspending in front of the abdomen a heavj' 
weight (figure 8) If such faults in the distribution of weight were not 
corrected by re-alignment through the shifting of other masses of the body, 
the indnidual vould be unable to maintain the erect posture (figure 9) 

A more detailed study of the skeletal alterations in this syndrome is of 
interest The lateral roentgenograms, when taken in the position naturally 
assumed b} the patient, show well the accentuation of the spinal curves and 
some of the alterations of individual vertebrae and intervertebral discs In 
the two regions where lordosis is produced — namely, the lumbar and cervical 
segments — the a ertebral bodies tend to separate at their ventral margins with 
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their articulating surfaces in line with radii converging at a point nearer to 
the spine than is normal This is particularl)- striking in the lumbar ^ erte- 
brae, which seem to spiing apart ventrally like short leaves of a book The 
intervertebral discs are wedge-shaped in appearance, filling the spaces The 


A 

B 

C 



Fig 7 Tjpes of posture showing effects on spine 
Posture, spinal curves and inter\ ertebral discs normal 

Stuhr diangeVto^ "^'"“'1 --esulting from a peiWulous abdomen 

e.ru;ifro"aTecftL”m^^^^^^^^^^ ne^er persist long 


^cntrall) than normal, and 
maro-in'’of surface seems to be limited to a narrow zone at the dorsal 

and die untlr horizontal than is normal, 

accomDanl!n<T ”1^ the peKis is tilted backward and downward ^\ith the 
from the \prt ° acetabulum The femur is inclined forward 

thoracir en *1”^ shghtl> In the 

inir arthritiTnr^ ^ com exit} is increased unless an associated ankylos- 
p e\ ents this compensating mo\ ement At some sector of the 
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thoracic spine the Afertebral bodies tend to be coinpiessed Aentially, and 
wedge-shaped, and the intervertebral discs share likewise in a similar de- 
formity The kyphos of the upper thoracic spine is sometimes very marked, 
with an appearance of the ^ertebral bodies resembling a crushing “ jack- 



Fir 8 Lateral Aiews of ^^omen in the late weeks of pregnanc>, showing accentuated spinal 

curves 


knife fracture ’ 1 he ma,rgins of the vertebrae and their articulations with 

the ribs frequenth shou lipping and spurs designated as hypertrophic ar- 
thritis In the degenerative changes accompanying old age, tlie mechanical 
factors in fault} posture probably determine the location of these changes 
and niai be more important m their causation than is generally understood 
Examination of the thorax shows some of the obvious effects of the 
fault} posture In the usual posture on relaxation, the ribs stand m a more 
horizontal position than normal and incapable of normal elevation and ex- 
pansion of the lungs With rtspiratorr effort, such as is made w'hcn per- 
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forming the test for a ital capacity, the full expansion can be attained in the 
uncomplicated case The diaphragius mo\e the normal distance, or nearly 
so, on effort , but m ordinary breathing in the upright position it is obvious 
on auscultation that the expiratory phase is prolonged The upper and 


Tig 9 Silhouettes of a woman late in pregiianc\ and a man ith a pendulous abdomen 

^entral portions of the lungs are hyperresonant, as veil as the bases behind 
1 lie ^ eins in the neck and of the shoulder-girdle may be distended Fluoro- 
- pic examination of the chest usually shows little or no cardiac enlarge- 
T*, ^ carh stages, and in manj cases the heart appears small The 

piysematous areas sliov increased illumination The diaphragms mo\e 
arc rea i ^ on forced inspiration and it is of some interest to note 
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that toward the end of inspiration there appears to be a sudden acceleration 
of the mo\ement, to be followed by a long and slow ascent of the diaphragm 
before the next inspiration (figure 10) The interference with the dia- 



Orxhodiagrau of Maximum Diaphragmatic Excursion in a Patient with 

Postural Emphysema 



Orthodxagram of Maximum Diaphragmatic Excursion in a Patient with 
Asthma and Obstructive Emphysema 

Fig 10 Orthodngrams of diaphragmatic excursion (after Kount/ and Alexander in 
"Medicine”, reproduced bj permission) 


phragmatic mo^ements bj the detects in posture, and the added weight of 
the Msceral fat, combine to prevent normal aeration of the lungs Hanssoii 
discusses the mechanical importance of good posture as follows “ The dia- 
phragm arises from the costal cartilages, xiphoid process, transverse process 
of the twehe ‘dorsal’ tertebrae, and from ligaments ot the psoas muscle 
The diaphragm can onlj be anchored ngidh if the back is held in extension, 
and thus poor posture diminishes the diaphragmatic excursion The 
stomach is attached to the diaphragm at the cardiac end, and the pyloric end 
IS fixed to the body wall The liver is parti) suspended from the diaphragm, 
and the trans^crse colon indirect!), b) means of the mesocolon A great 
load IS, therefore, carried by the center of the diaphragm nliicli, at least 
partialK is held through the right pericardium In the continuation of the 
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cervical fascia This fascia is attached to the cervical spine and mastoid 
process It can be understood, therefore, how flexion of the head and neck 
relaxes the cervical fascia, causing a ptosis of the viscera m the lower ab- 
domen and pelvis Thus, it is of importance to carry the dim m and the 
head back ” 

The vital capacity of the lungs early in the evolution of the syndrome is 
normal, but as the thorax changes shape after many years of faulty posture 
there is gradual reduction in vital capacity This is, m part, due to the great 
mass of fat in the upper abdomen, and in part to the loss of elasticity in 
emphysematous areas of the lung At first the contrast to obstructive 
emphysema is great, but m the terminal stage of postural emphysema the 
vital capacity may be markedly reduced also Of greater importance is the 
tidal air of ordinary respiration Although we have not been able to verify 
our impression that the tidal air is greatly reduced, because of the difficulties 
m getting patients to breathe without conscious effort under experimental 
conditions, there can be little doubt of such reduction under given circum- 
stances One of the striking symptoms described by such patients is 
dyspnea in the upright position, which we have designated as orthostatic 
dyspnea Almost invariably, except in the terminal stages when secondary 
cardiorespiratory complications have arisen, such patients will be able to he 
m the prone position without respiratory embarrassment The reasons for 
this are obvious when the foregoing comments are recalled the thorax is 
extended , the diaphragmatic attachments are now m a moi e fixed position 
and the abdominal count ei weight which must be lifted at great expenditure 
of energy in the upright position now becomes a minor encumbrance during 
expiration The counterweight, through gravity, may now actually assist 
111 the ascent of the diaphragm m expiration, and the elasticity of the lungs 
becomes a more effective agency m the exchange of gases These considera- 
tions must be kept m mind m treatment, and will be reviewed later on in con- 
sideration of the management of the patient 

The respiratory and circulatory disturbances are complex and difficult to 
anal>ze The faulty exchange of gases apparently leads to a compensatoiy 
polycythemia, which in our senes is relatively constant The facies of the 
patient is one of high reddish color with \ariable cyanosis of the lips and 
cheeks depending on the stage of the complications in the thorax The 
\eins over the upper thorax and arms, and in the neck, are usually promi- 
nent, and sometimes the subclavian \eins are mechanically compressed be- 
tween the clavicles and the first rib These latter veins maj' empty well 
when the shoulders are elevated The heart may be small, normal or of 
large size, apparently depending on many factors Here we must consider 
t le degree and stage of emphysema and the immobility of the diaphragm 
interfering with the filling of the right heart, the extent of pulmonarj 
arteriosclerosis and state of the right heart, the extent of s}stemic and 
coronary arteriosclerosis with and without h} pertension , and the deformitj 
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of the thoracic spine The position and shape of the heait are influenced by 
the position and movements of the diaphragm Electi ocai diograms show 
more often a tendency to right axis deviation, but sometimes left axis devia- 
tion especially in patients with hypertension Defects in the conduction sys- 
tem and arrhythmias may be observed in older subjects Cardiorespiratory 
complications usually lead to an untimely death 

The radicular symptoms and signs are of frequent occurrence, extending 
over many years They are related to the deformities of the spine, and have 
been previously reported in a general discussion of the subject by Gunther 
and Kerr, and many others Of special interest m oui patients with the 
postural syndrome has been the history of attacks of “ lumbago,” lumbo- 
sacral and sacro-ihac strain, sciatica, abdominal and thoracic crises, and 
“ neuritis ” of the cervical and occipital nerves In some cases abdominal 
and pelvic operations are performed unnecessarily About one-third of all 
patients referred to us for supposed cardiac pain have their symptoms on the 
basis of spinal disease in the thoracic region, and are relieved by correction 
of the postural defects " Pseudo-angina ” can be interpreted only as false 
diagnosis Many patients are treated for pain of suspected cardiac origin, 
and are subjected to the anxiety which such an interpretation connotes, who 
could be restored to a comfortable and useful life Gunther and Sampson 
haA'e reported on this subject from our clinic 

Tlie accumulation of fat in the abdominal wall is gieat in such subjects 
The lack of proper exercise and function of the abdominal muscles results in 
atrophy and the weight of the mass of fat within and without the peiitoneal 
cavity causes stretching of these damaged tissues Herniae in the midline 
and at the sides of the recti abdoniinahs muscles, especially at their upper 
ends, are of common occurrence Inguinal herniae are also frequently as- 
sociated with strain on the abdominal muscles resulting from the extreme 
weight placed upon them at the nearly horizontal shelf which limits the 
protuberant abdomen just above the pubis 

The association of arteriosclerosis and diabetes with the postural syn- 
drome may be related to obesity or other causes Howe\ ei , these conditions 
frequently complicate the clinical problem and must be dealt with in treat- 
ment Pulmonary arteriosclerosis is sometimes an added burden to an al- 
1 eady overworked cardiorespiratory apparatus 

Diagnosis and Diffeiential Diagnosis The diagnosis of the postural s>n- 
drome described is usually not difficult In the relativel) symptomless 
period subjects show a tendency to increasing weight with emphasis on ex- 
panding girth The compensatory changes in the spinal curves are re- 
marked Episodes of thoracic and abdominal crises and “attacks” of 
spinal origin designated as neuritis, sciatica, “ lumbago,” lumbosacral or 
sacro-ihac strain often cause the patient to consult the orthopedist, neurolo- 
aist and <rvnecologist and less frequently the internist The “ spinal ad- 
mstoi ” sees many of these patients, also, and frequently after relief is not 
forthcoming from general practitioners and specialists 
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The respiratoiy symptoms and signs aie minimal m these earh stages 
There ma} be slight djspnea on exertion but it is usually attributed by the 
patient to his gam m u eight Orthostatic dyspnea has not become marked 
With ad\ancing ^ears the effects upon the respuatory apparatus assume 
greater prominence and the evidences of strain upon structures supporting 
the deformed body m the upright position manifest themselves The in- 
creasing distortion of the abdomen and the exaggeration of the spinal curves 
are obvious The orthostatic dyspnea becomes pronounced The patient 
shows a high color and frequently presents a slight pol}cythemia The 
vital capacity is reduced shghtlj but the tidal air is apparently greatly re- 
duced onl) 111 the upright posture The symptoms and signs of radiculitis 
are often marked The roentgenographic evidence of abnormalities in the 
spinal axis usually confirms and helps to explain the radicular manifesta- 
tions 

In differential diagnosis we must consider obstructive emphysema and 
other pulmonary diseases , cardiovasculai disease, especially generalized, and 
pulmonary arteriosclerosis nhich may be present in older subjects, and 
spinal disease leading to deformities and radicular symptoms With ad- 
vancing years it is not always easy to disentangle all the complicating fac- 
tors which give rise to confusion in diagnosis 

Treatment Prophylactic treatment would, of course, be most rational 
Unfortunately, those who have a tendency to exogenous obesity (those who 
could personally do something about it) disregard the laws of the conserva- 
tion ot energy thiough ignorance or neglect Sedentary habits and over- 
indulgence 111 food are sure guides to obesity for a great majority^ of people 
approaching middle life The automobile and other means for conserving 
energy^ are making the individual more toad-like Attention to the diet and 
exercise will benefit the great majority of those who are approaching middle 
age The cultivation of the postural reflexes wull also be helpful for those 
w'lth relaxed habitus 

It IS unfortunate that those who manifest symptoms first in relation to 
spinal strain are treated improperly from a mechanical view'point There 
may be justification for the use of casts, braces, strapping and other me- 
chanical devices to carry" the patient over the acute crisis, but, when this 
episode has subsided, other measures must be instituted to prevent then 
recurrence or the more serious results w'hich develop through the coming 
years The postural training and exercises, of which Goldthwait has been 
such an able exponent in this country", may be very helpful in overcoming 
die postural defects They may postpone or minimize future complications 
upport for the abdomen may" likewise tend to restore the normal distnbu- 
tion of Aveight and line of gravity, but these measures are only makeshifts 
or the obese patient There can be no real substitute for the removal of 
excess weight by" whatever means are possible, but chiefly through restric- 
lons m diet and inci eased exercise When all these measures are combined 
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we can oflci the best plan foi icstoiation of normal function Without re- 
duction of weight and especially of the abdominal region, we aie frustrated 
in our efforts to secure the best results 

In the treatment of our patients, mostly males in the fifth and sixth 
decades, most of whom have appeared m the later stages of the syndrome, 
we have been confronted with symptoms of marked severity HowcAei' 
those with less marked symptoms have responded well to the same measures 
The point of attack is in three directions, but with the same end m view 

1 Temporary elastic suppoit of the pendulous abdomen 

2 Reduction m weight 

3 Postural exercises 

1 Elastic Ahdowuml Support ' It occurred to one of us that if the pa- 
tient could be given an abdominal support to overcome some of the weight 
applied to the diaphragm during inspiration and to relieve the countei -weight 
during expiration, the tidal air would be greatly increased , the spinal curves 
would be straightened, and the line of gravity moved backward If a belt 
were devised which gave abdominal support and if elastic materials were 
inserted m the belt at the sides of the abdomen, the tidal air could be further 
enhanced These elastic materials would m effect serve as a method of 
giving the patient aitificial respiration by assisting in the expulsion of gases 
from the lungs The description of this belt is given, and a lew of the belt 
in position in figure 1 1 

Many belts have been devised and are used routinel} for abdominal sup- 
port Their mam puipose is to correct either obesity or ptosis of the ab- 
domen by lifting and holding m the abdominal wall They accomplish this 
by supplementing or replacing the abdominal musculature which has either 
lost Its tone or, more usually, has become flabby and no longer functions 
properly These belts are constructed m many ways, but all have similar 
materials and serve the same purpose We have a collection of inadequate 
belts donated by patients, and these show great variation in type 

The belt that we are presenting embodies several new principles As a whole it 
IS not unusual, or very difterent from the many we have seen However, it is con- 
structed with the physiological function of the abdominal w'all in mind, and is designed 
to supplement and aid the ventral muscles rather than to replace them A tightly 
wound cloth binder w'ould support the abdomen more efficiently but w'ould not permit 
mobility necessarj' for respiration 

Figure 11 C shows the belt in place on a patient Figure \l B shows some of 
the details of construction The supporter is made of coutil, pekin-stnpe cloth and 
elastic goring , it is fastened on by stake-buckles and hooks 

The front sections and the back section are of double thickness The outer layer 
IS of high quality coutil, the inner of pekin-stnpe cloth The only difference betw'een 
the tw'o IS in the softer and finer quality of the pekin-stnpe material which, being 
next to the skin, prevents chafing Both sections are tailored, or fashioned There 

* These belts have been made for us by the C H Hittenberger Co , 1103 Market St , 
San Francisco We wish to express our appreciation to this firm for helpful criticism in 
the original designing of the belt and for their courtesj and care in fitting our patients 
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are three double stays in the back section with a seam at each, \^hlch permits fashion- 
ing the supporter to fit the contours of the individual patient Ihe back section is 
SYz inches in height, and the stays are of whalebone For conditions of extreme 
lordosis, the cloth section in back may be extended up to the twelfth thoracic vertebra, 
and haA e incorporated in its firm duraluminum or steel stays The staj s should not, 
however, be bent to fit the curve of the lumbar spine but should touch the body at 
only the uppei and lower edges of the belt, allowing the middle to span or bridge the 
lordosed spine 



The left front section (figure 11 C(l)) has the hooks attached to it The right 
rout section (figure 11 F(l)) has attached to it the straps carrying the buckles 
the height of the front from top to bottom varies somewhat according to the circum- 
erence For patients 38 inches in circumference at the crest of the ilium, a height 
of 9 inches is usualh most satisfactory, if the patient is exceptional!} tall a front 
'eight of 10 inches can be used to adrantage, for patients of a circumference of 44 
inches or more, a height of 10 to 12 inches is usually required The left front section 
extends across the abdomen as a flap 6 inches long, padded between the two la^ers 
"ith strips of dais} -cloth This provides a soft base for the straps to be on The 
'‘\Klth of each half of the cloth section across the front is considerabl} less than in the 



590 


WM J KLUR AND JOHN B LAGEN 


usual suppoitei, being an average of 2yi inches wide The total width of the non- 
elastic front IS about 5 to 7 inches, but this varies with the tightness of the belt The 
f 1 out flap slips under the right side of the belt as it is tightened 

The elastic lateral sections (figuie 11 CCi)) each aie made of two pieces of firm 
elastic goring 6 inches wide and approximately 7 inches long placed one above the 
other The two pieces overlap about 2 inches in the centei, which gives greater sup- 
port to the front center The lower piece of goring on either side is set diagonally 
downward towards the front, exerting theiefore an upward lift rather than a straight 
posteiior pull 

The uplift strap (figure 11 C(4)) is a combination of elastic and non-elastic 
material Tlie front forked section consists of firm elastic webbing II/2 niches wide 
The latter extends to a buckle located toward the top of the supporter just back of the 
hips, allowing tightening or loosening of the strap as desired The uplift straps, 
being placed diagonally, exert a supporting rather than a suppressing pressure on the 
lower abdomen 

llie belt is fastened in front bj' means of six skate-buckles and hooks (figure 
11 B{2)) Ihe buckles are slipped over the hooks w'lth the straps loose, each may 
then be individually tightened to the desired degree Tlie extra length of strap is held 
up by slots at the origin, rather than allowed to dangle 

Figure W A shows the measurements required in making up a belt when the 
patient is not able to be fitted personally The measurement for the upper edge of the 
belt IS taken around the body about 1 inch abo\e the anterosuperior spine of the ilium 
The measurement for the middle of the belt should pass over the largest part of the 
abdomen The measurement fot the lower edge should follow the lowest line of the 
abdomen m front, and cross the spine in back three or four inches below the upper 
measurement 

The dimensions of a size-40 belt aie appi oxiiuately as tollows 

1 Back 16V^ inches long at the top and 18 inches at the bottom, wnth thiee 
double pieces of wdialebone 4V2 inches apart Height is inches 

2 Elastic Side-sections 6 inches long made of tw’o pieces of goring 5 inches 
wide wuth 2^2 inches’ oveilap, gmng a height of 8 inclies 

3 Uplift stiap, tlie elastic aiising at the bottom in front 5 inches long, con- 
tinued by a web-strap 6V2 inches long, passing through a tightemng-bUckle and in- 
serted into the beginning of the back-piece 2 inches below the top 

4 F) out sections 2% inches wide and 9^,4 inclies high, the tongue 6 inches long 

It should be stated that these measurements do not designate the contouring 

necessary for proper fitting to the body, nor do tliey take into account the extra 
length required for seams, etc Jliej w'ere taken from a finished product, laid flat 

Patients aie taught to apply the belt before arising in the morning, preferably 
outside the undershirt If a union-suit is cvorn, the belt can be w’oin underneath it 
ovei a thin gaiment The patient should be in the supine position when putting on 
the belt, and the belt should be tightened from below' upward This is important m 
order to moce the abdominal fat and viscera upward, rather than to compress it in 
the low'er abdomen 

The unusual feature of the belt is the width and height of the elastic side-sec- 
tions, particularly the width This is obtained by making the front narrow, per- 
mitting the elastic side-sections to extend farther forward on the abdomen where the 
elasticity is mucli more beneficial than if it weie placed tow'ard the back This in- 
creased elasticity permits expansion of the belt during inspiration This aids, rather 
than suppi esses abdominal breathing, and precents limiting respiration to the thorax, 
as is seen in obese states naturallj or where a firm, inelastic belt is applied The in- 
creased elasticity also aids in expiration, and ocercomes the prolonged expiratory 
period seen in those patients with depressed diaphi igms due to abdominal ptosis or 
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tmpliyscnia Ihe diaphragm mote readily assumes the expiratory position, and is 
ready to descend with the next inspiration There is no decrease in the supportive 
effect during the inspiratoiy expansion 

Otliei devices which provide support plus elastic pressure during expira- 
tion tvould serte the same purpose We have used belts made by inserting 
the elastic materials over the entire abdomen and back, with firmer mate- 
rials at the sides tvith almost equal success Such belts in oui opinion are 
more beneficial for relief of sjmptoms in obstructue emphysema than firm 
belts of the tvpe used for ^ isceroptosis 


i'lG 12 Postural correction by use of the belt described Figure on left shows position of 
extreme relaxation before application of belt 

It has been our experience that patients who wear the belt when up and 
about are obliged to stand more erect, they breathe more freely, and are 
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rehe^ecl of oithostatic d}spnea They may complain of some fullness aftei 
meals which can be controlled by loosening the upper straps However, the 
belt ma} indirectly limit the desire to eat to excess although this is not sug- 
gested to the patient, advisedl) Since most of the patients are males we 
have refrained from using the term “corset” to designate this belt The 




Fig 13 Upper figures without belt lower with belt Left-hand figures made on first 
visit of patient, right-hand figures taken three months later It should be emphasized that 
these are natural poses , no attempt made by the patient to exaggerate his posture 
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continued use of the belt is perhaps helpful in remo^al of fat from the ab- 
dominal wall by continuous massage during respiration Long continued 
use of the belt may weaken the abdominal muscles, but this result may be 
minimized by exercises -which amU be discussed latei (figures 12 and 13) 

We have obser\ ed that the color of patients improves promptl} upon use 
of the belt The brilliant coloi associated with the poKcytheniia diminishes, 
and cyanosis of the mucous membranes and nails is less striking We have 
not followed a large enough series of patients long enough to secure ac- 
curate controls of the degree of polycythemia after treatment 

2 Reduction in Weight The plan foi reduction in weight must be indi- 
vidualized for each patient, depending upon occupation, opportunity for 
exercise and geneial physical condition A caloric intake should be de- 
termined wdnch ma} be as low' as 800 to 1000 calories for some patients 
At first tw'O 01 three pounds per week may be lost and latei not more than 
one or tw'o pounds per w'eek until the patient approaches the ideal w'eight 
after a period of six months In some of these patients the problem of 
dietary intake is a difficult one, as all Avho ha\e treated obesit\ can testif} 
For the great inajont}, howeAer, the seAcnW of their preMOUS disabiht} , 
and the remarkable relief derived b\ use of the belt gne them confidence in 
measuies directed tow'ard the source of then trouble A silhouette of them- 
selves from the side before treatment wull often be a great stimulus for 
cooperation The lessening of the gnth due to loss of fat and improved 
posture w'lll also lend encouragement 

3 Postuial Exercises Chief among the postural exercises are those 
which educate the patient to stand properly until the postural reflexes assume 
command This requires attention tow'ard the correction of the position of 
relaxation Patients should periodically stand w'lth their backs to the w'all 
touching the w'all at as many points as possible When some of the excess 
weight has been removed, the abdominal muscles may be strengthened b} 
graduated exercises The familiar admonition to “ suck up the guts ” em- 
ployed by instructors m physical education may be \ery easy to accomplish 
by boys m their earh years, but is almost impossible for the obese 


SUAIMARY 

The postuial syndrome w'hich begins with obesity in the relaxed t-^pe ot 
individual and passes through a series of events w'lth increasing protuberance 
of the abdomen and deformity of the spine, is discussed The results of con- 
tinued strain on the spinal axis and irritation of the spinal ner\ es are mani- 
ested by diverse clinical symptoms and signs wdnch frequently bring the 
patient to specialists in many branches of medicine The later complications 
in the abdominal w'all, such as hermae, ma} be classed as “ blow'-outs ” result- 
’Og from weakness of the retaining structures The respiratory and cir- 
oulator^ manifestations are primanh due to interference w ith proper -v entila- 
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lion of the lungs based upon postural defects and the dIsad^ antages undei 
which the diaphiagm functions undei the cii cumstances The oithostatic 
dyspnea, reduced vital capacity and tidal air, polycythemia and cyanosis are 
closely 1 elated In older subjects h) pertension, s) stemic and pulmonary, and 
arteriosclerosis account for definite cardiac complications Treatment re- 
quires tempoiary support foi the pendulous abdomen and assistance m the 
evacuation of the lungs during expiration A belt which gives this support 
and aids m expiration through the elastic force of materials mseited in the 
‘•ides of the belt, is described This we have found of great benefit in the 
ear!}" months of treatment The weight should be gradual!} reduced to cor- 
lect the distortion of the spinal axis and restore the spinal curvature Pos- 
tuial training is of greater value after the adipose tissue has been reduced, 
but is of little value in the patient with a pendulous abdomen and a great 
countei weight of visceral fat i\hich interferes with the ascent of the dia- 
phragm during expiration 


Conclusions 

The postuial s}ndrome beginning with obesity leading to postural pul- 
monar} emph} sema and spinal-curve distortion is described, and measures are 
suggested for treatment which, m our hands, haA e been of value 

■W e wish to express our appreciation to Dr John B DeC M Saunders for his sug- 
ifestions and helpful criticisms 
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EMPHYSEMA REBREATHING, BASAL METABOLIC 
RATE DETERMINATIONS, VITAL CAPACITY 

By Henry M Thomas, Jr , M D , F A C P , Baltimoie, Maiyland 

The classical picture of pulmonary cmph)sema is accepted without ques- 
tion by physicians, pathologists and roentgenologists The chest is barrel- 
shaped and remains in the position of inspiration — moves as a whole — with 
diminished expansion and calls into pla)’’ the accessoiy muscles of respira- 
tion The percussion note is h) perresonant with obliteration of the com- 
pensator} spaces and the breath sounds are soft and expiration prolonged 
and sighing The descent of the bases ina} be diminished, abdominal 
breathing is inci eased, although m long, nai row-chested individuals the dia- 
phragms may descend freely The lungs at autopsy aie pale and volumi- 
nous, do not collapse on standing and microscopically piesent dilated alveoli 
and infundibular passages, the walls of which aie often ruptured, forming 
unusuall} large bullae The elastic tissue of the lungs is broken and the 
smooth muscle of the bronchioles and air passages degenerated There is 
often accompaii) ing chronic inflammatory leaction with formation of fibrous 
tissue, and some ivriters even consider pulmonar} fibrosis the foreiunner and 
constant companion of pulmonary emph}sema 

Until the etiologic factors are more cleail} determined pure pulmonar) 
emph}sema (not acute, or compensatory, or senile) will remain a theoretical 
condition and will diffei w'lth each hypothesis There is, for instance, the 
large school of thought wfliich considers changes in the chest w'all and spinal 
column responsible for the changes m the lung known as emph> sema An- 
other, perhaps larger, school looks on the changes in the chest wall as sec- 
ondary to the lung changes and caused b) the eftort, doomed to failure, to 
compensate by o\er distention for the innate inadequacy of the lung tissue 
A third school ^ attempts to differentiate between tw^o types of emphysema 
(a) that wdiich occurs from changes in the chest w'all — posfuwl emphysema, 
and {h) that w'hich occurs fiom some foim of bronchial obstiuction — 
obsti active emphysema The postuial type — actually one foim of senile 
emphysema — is associated w'lth little or no impairment of respiratory func- 
tion. since abdominal breathing manages to expand the lungs by increased 
diaphragmatic expansion and compensates for the functional clisabiht) of 
the chest W'all Obstructne emph}sema is accompanied b) d}spnea, often 
extreme, and it has recentl) been show n ' that difficulty in breathing is exag- 
gerated by imperfect use of the respiratory muscles and great improvement 
can be brought about by suitable muscle training 

We haAe remaining, then, after eliminating acute, compensatory, senile 

* Presented m part before the American Clinical and Climatological Association, Oct 
22, 1935 Recened for publication Tuh 2, 1936 

From the Medical Department of the Johns Hopkins Hospital 

596 



EMPHYSEMA 


597 


and postural emphysema, a small group of cases of true emphysema of the 
so-called obstructive type These occur frequently as a result of asthma or 
pulmonary fibrosis with oi without bionchitis and almost always after long 
continued coughing It will not profit us to discuss whether inspiratory or 
expiratory obstruction is important, or whether repeated localized infec- 
tions cause compensatory emphysema elsewhere m the lung,® which may 
become permanent, or whether hereditary tendency to degeneration of the 
pulmonary stroma is necessar} These and other points must be established 
if emphysema is to be prevented, but that time is not yet 

Now, although the clinical pictuie of emphysema, as I have said, seems 
to be clear and definite and is accepted as a matter of course, there actually 
exists much difficulty m ascertaining whether we are dealing with lungs 
which are merel} hyper-resonant and distended but functionally efficient 
(postural), or whether true functional and pathologic (obstructive) emphy- 
sema exists The fluoroscopic and roentgenographic criteria of emphysema 
fail m the same manner as do physical signs to provide reliable information, 
although the careful studies of Fray * have improved this method of exam- 
ination With McCann, he has shown that measuiements on the roentgen- 
ray film of the total area of the fully expanded chest when multiplied by the 
anteroposterior diameter of the patient’s chest pror ides a figure which cor- 
relates excellently with total capacity of the lungs m normal young adults 
By this method the expected vital capacity of an individual can be estimated 
and thus a calculated normal established 

The chemical changes which accompany emphysema are well known and 
recently have been carefully suiveyed by McCann et al ® These changes are 
thought by inference to be brought about by poor mixing of alveolar air and 
diminished and defective alveolar suiface The alveolar COo is increased 
and the arterial CO 2 content is increased, the arterial oxygen content is re- 
duced and there is an increased tolerance for high CO 2 tension in respired 
air 

The total lung r olume, as estimated by Christie’s ® oxygen dilution 
method, remains essentially unchanged, but vital capacity is reduced at the 
expense of complemental air and residual air is increased McCann ^ finds 
that when residual air is over 40 per cent of total capacity some degree of 
anoxemia exists and anoxemia increases more or less proportionally to the 
increase m the residual air It has been assumed that an increase 111 residua! 
air and decrease m \ ital capacity cause inefficient alveolar ventilation, which 
in turn leads to diminished oxygen saturation of the arterial blood Either 
of these estimations (1 e , residual air or oxygen unsaturation of arterial 
blood) is closely correlated with dyspnea and is thought to afford a fair 
index of pulmonary efficiency It seems clear, hovever, that neither one 
iixpresses an accurate measure of potential pulmonary efficiency for any 
given individual 

The elastic recoil ot the lung is lost or impaired as shovn by its failure 
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to collapse on opening the chest at autops) and by i eduction duiing life of 
the negative mtrapleuial pressure (Chiistie It has been suggested ® that 
the principal factor in the loss of powei to recoil is not damage to the elastic 
tissue of the lung but is reduction of the surface tension of the layer of 
moisture lining the overdistended alveoli Correlation of loss of elastic 
recoil of the lung with functional respiratory impairment obviously is not 
available for clinical purposes 

The symptoms produced by emphysema are usually thought of as those 
caused by deficient oxygenation of the blood during its passage through the 
lung and are mainly dyspnea and cyanosis with late cardiac manifestations 
and occasionally secondary pol 3 ’'cythemia 

In the course of subjecting a patient suspected of liaMiig angina pectoris 
to the rebi eathing test devised b)'^ Baker I was sti uck by the amount of 
dyspnea and cyanosis produced m the patient at the end of two minutes, 
whereas an average individual can continue the test for five to seven minutes 
with little or no discomfort The test consists of partially filling a Bene- 
dict-Roth metabolism appaiatus with room air, leaving the soda lime m the 
apparatus as usual, and allowing the patient to rebreathe into the closed 
system, thereby gradually remoMiig the oxygen and providing a steadih 
lessening oxygen mixture, thus producing an increasing anoxemia Pa- 
tients with angina pectoris usuall) experience cardiac pain m the course of 
four to six minutes, but rarely complain of dyspnea The patient ivas a 
man of 40 \ears whose complaint w'as substernal distress and dyspnea on 
exertion There were no signs of cardiac failure except dyspnea on exer- 
tion and he had the classical physical findings of pulmonary emphysema 
After the patient had returned to Florida it w'as borne m on me that this 
test might be used as a gauge of functional lespiratory reserve Since that 
time I ha^e tested by this method 18 other cases that piesented rarious de- 
grees of clinical emphysema, but in no other case has there been any evidence 
of increased susceptibility to reduced oxygen tension I am at a loss to 
explain its occurrence in the first individual It seems possible that the in- 
creased lesiduai air which is present in cases of emphysema contains more 
total OX) gen than exists in normal residual air and thus allow^s the rebreath- 
ing test to continue for an abnormally long time before producing noticeable 
dyspnea or cy anosis In any e\ ent rebreathing air m rvhich the percentage 
of OX) gen is constantly being reduced does not oftei a means of diagnosing 
and measuring functional impairment of the lungs in emphysema 

Obser\ ations on the basal metabolic i ate w'ere made in the usual inannei 
by filling the cylinder once wnth oxygen and once also with room air It is 
interesting to note that there was no appreciable difference in withdraival of 
oxygen from the closed s}stem whether offered in room air or m a mixture 
approximating pure oxygen (figure 1) One may surmise from this ob- 
serr ation that the usual method of determining the basal metabolic rate m 
patients with emphysema is accurate and not vitiated by the existence of 
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oxygen unsaturation of the arterial blood which is known to exist Heie 
again the large amount of residual air probably acts as a buffei to prc^ ent 
unusually lapid absorption of oxygen Actual observations on arterial 
oxygen unsaturation before and after each method aie necessary to afford 



Fig 1 Rebreathing test on a patient \vith advanced emphysema The first cur\e 
represents the amount of oxygen withdrawn from room air and the second cur\e the 
amount withdrawn from pure oxygen approximately an equal amount 

conclusue evidence on this point and these were made m only one case which 
showed the characteristic changes 

Finally the graphic method of recording vital capacity was added to 
these observations and certain variations from the normal curves were noted 
In using the Benedict- Roth apparatus 20 73 c c of gas will raise the spirom- 
eter bell 1 mm and the vital capacity may easih be determined by measuring 
on the graph in millimeters the extent of deep inspiration and forced ex- 
piration and multiplying this figure by 20 73 This method also allows vital 
capacity to be divided into reserve, tidal and complemental air Without 
exception the vital capacity of patients suffering from clinical emphysema is 
reduced 

Christie has pointed out that after deep inspiration patients with em- 
physema are unable to blow out as much reserve air as they can after a 
normal mspuation (figure 2) McCann confirmed this finding m some 
cases but not m others, and reproduced a curve from one patient in whom 
the complemental air was greatly reduced and the reserv'^e air normal oi 
increased A factor which seems to have been overlooked in this test is the 
amount of CO. wdiich is absorbed by soda lime during expiration Follow- 
ing inspiration after the dead space (150 cc to 200 cc ) has been washed 
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Ihere is no leason to believe that the lung wovild shrink fuithei fiom a 
paitially distended state than it Avould from a fully distended one Expiia- 
tion IS a passive movement dm ing quiet hi eathing and becomes actn e only 
during dyspneic hi eathing In a noimal person, with normal chest wall- 



'!■ 3 Patient with extreme emphysema Vital capacit\ is greater when test is begun i\i 
expiration Former resting point is slowly regained after forced inspiration 


lung breathing mechanism, need for greater respiratory activity is supplied 
h more rapid ventilation of a normal or temporarily slightly increased 
residual an This is done by larger inspiratoiy movement followed b) an 
associated active expiiator} movement with the result that the proportion of 
' ^ air to residual air is increased In other words the life long habit of 
response to the need for more rapid \entilation of the lungs is an increased 
”ispirator} effort ^\lth onh a secondaril} increased expirator} effort 
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When, foi whatcvci leason, lesidual air is pcinianently inci eased as it is in 
emphysema, tidal air is constantly increased to maintain the lequired lesidnal 
ail /tidal an proportion This inciease in tidal air on top, as it were, of 
an mci eased lesidiial an encioaches on complemental an and brings about 
breathing at a highei and less efficient lesting point The larger residual 




tie 4 Basal metabolic rate determinations before (above) and after (beloiN) subtotal 
thj roidectomv Respiratory rate is practically the same in the two tests whereas tidal air 
IS increased in the hjper- and decreased m the hypothyroid state 

air could be more rapidly ventilated when need be if tidal air could be in- 
creased partially at the expense of residual air but the life long unconscious 
training of forced bieathmg is m the direction of voluntaiily increasing 
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inspiration and allowing expiration automatically to keep pace In patients 
with emphysema the act of forced expiiation is unable to keep pace with 
forced inspiration as is seen in figui es 2 and 3 Rese^^ e air can be expired 
only when forced expiration staits fiom the top of tidal air, that is, 
from the end of a normal unfoiced inspiration For this reason m our 
clinic we are training emphysema patients to stait the respiratory cycle with 
forced expiration and to allow inspiration to take care of itself It is too 
early to report the lesults of this practice but temporarily improved breath- 
ing has been noted 

Studies of tracings made during basal metabolic rate deteiminations of 
patients before and after treatment for hypei th} roidism (figure 4) in in- 
dividuals possessing a normal respiratory apparatus re^eal that tidal air is 
increased in the hyper- and reduced in the hypothyroid state while the res- 
piratory rate remains the same However, it has long been known (Pea- 
body ^-) that vital capacity is i educed in hyperthyroidism and in like manner 
the residual air lecently has been reported (Robb and Weiss to be in- 
creased m hyperthyroidism and to dimmish with improvement m the con- 
dition It IS evident, then, that changes in the subdivisions of total pul- 
monary capacity may depend on functional requirements and need not 
predicate structural change Similar changes have been found in patients 
suffering from congestive heart failure and to this state in these, as well 
as m patients suffering from hyperthyroidism, the term “ functional 
emphysema” has been applied This teim has been evoked to express 
the similarity of changes occunmg in the subdivisions of total pulmonary 
capacity m cases of emphysema on the one hand and hyperthyroidism and 
congestive failure on the othei An effoit has been made to carry the 
similarity further and to describe changes in alveolar blood volume which 
would reduce the elasticity'^ of, and stiffen, the pulmonary tissue and m this 
3nd other ways reduce pulmonary efficiency in a manner similar to emphy^- 
sema In the hyperthyroid patient however, we kno\v that the lung is 
adequately supplying an increased body oxygen requirement Is it not 
reasonable to suppose that an augmented residual air ivhich is properly 
'ventilated by increased tidal air offers a simple way' of meeting an increased 
oxygen demand^ That these patients are dyspneic on exertion may be ex- 
P ained by the ele\ ated resting point wdiich in turn necessitates o\ erextension 
0 the chest early ni the process of over\ entilating, but this tendency to dy'sp- 
'ica does not indicate that the lespiratory apparatus is not functioning un- 
J'sually w'ell w'hile the patient is at rest Seen in this light the condition 
^itierto alluded to as “ functional emphysema” might now' be considered 
•rs a normal response to an increased demand for oxygen It seems fair 
o inquire wdiether cei tain changes noted m emphysema patients also may' not 

epend on functional requirements rather than changes m the lung 
parenchy ma 
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Conclusions 

1 Rebieathing an containing a giadually diminishing oxygen per- 
centage has not been shown to serve as a test foi lespiiatoiy functional 
disability in patients thought to have clinical evidence of emphysema 

2 Basal metabolic rate determinations in patients with emphysema seem 
to yield reliable i esults 

3 It IS important to realize that increase m residual air may constitute 
one factor m a method of increasing ox 3 'genation of the blood and should 
not be accepted per se as evidence of reduced pulmonary efficiency 

4 The teim “ functional emphysema ” should not be used since it 
implies knowledge of emphysema not yet aiailable and may lead to false 
hypotheses 

5 Reeducation m bieathmg offeis symptomatic impiovement to patients 
suffering from emphysema 
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CLINICAL STUDIES ON VERODIGEN, A DIGITALIS 

GLUCOSIDE ' 

By J P Bm<er, Jr , M D , and Nathan Bloom, D , Richmond, 

Viigtnia 


Verodigen, a gitalm-like fi action of digitalis, has been used for a num- 
ber of yeais in se\eral European countries, and in some instances has 
largely replaced the galenical preparations of digitalis Theie ha\e been a 
number of leports on its usefulness,' ■ ^ which give the impression that it is 
considered superior to digitalis in several M'ays From a clinical standpoint 
It IS said to be absorbed more readily and to exert its effect on the heart 
more rapidly than digitalis It is claimed, moreover, that this drug is borne 
by the gastrointestinal tract better, causing nausea and ^ omiting less often 
than digitalis 


In this countiy, Verodigen has been used hut a few jears Stroud 
et al ^ conducted both pharmacological and clinical studies, finding the quali- 
tative effects of Verodigen to be the same as those of digitalis leaf By 
biological assays they found the drug to be 130 times as potent as digitalis, 
and clinically, to be 360 times as strong — 1 e , 1 /240 gr of Verodigen M-^as 
found to be equivalent to 1 5 gi of digitalis leaf These im estigators were 
able to secure complete digitalization with from 1/10 to 1/16 gr , given over 
a period of five to six days 

In our study, we have used V erodigen on unselected cases of congestn e 
heart failuie, both those showing a normal sinus rhythm and those MUth 
auricular fibrillation The gioup of cases studied in the hospital \vere kept 
in bed at conditions as nearly uniform as possible until compensation Mas 


restored In the great majority of cases, no other drugs than occasional 
sedatives and opiates M^ere used The ambulatoiy cases M’^ere examined at 
the out-patient department about once every week None of these cases 
had received other digitalis preparations for at least a month before the 
beginning of Verodigen 

Brief histones of the cases studied in the hospital folloM”^ Table 1 gi\es 
essential features in these cases on admission to the hospital (top line) 
Md after the maximum therapeutic effects had been obtained Muth Verodigen 
ottom line) In those cases showing auricular fibrillation the apical and 
’'adial rates are separated by colons 


Abstract of Hospital Ca.ses 


B 1 , a 41 \ear old coloied male, on admission to the hospital (4/22/35) com- 
‘ ’’le of shortness of breath on exertion for two or three months and sMelhng of 


4.°*^ publication June 5, 1936 

Tlip Department of Medicine, Medical College of Virginia, Richmond 
Iiic '^'■Penses incident to the studies were defrajed bj a grant from the Rare Chemicals 


605 



606 



CLINICAL SlUDlLS OK VI RODIGEN, A DIGIIALIS GLLCOSIDE 607 


tile ankles for two months He had continued at work until thiee ^\eekb prior to 
admission, when he became too dyspneic During the past week, edema gradually 
involved the legs, thighs, scrotum and penis He had some bloody expectoration four 
days before admission 

Plnsical examination revealed marked orthopnea and engorgement of the neck 
veins The apex of the heart, in the fifth interspace, extended to the anterior axillary 
line Heart sounds were distant A bistolic murmur \\as audible at the apex 
Occasional runs of extrasystoles interrupted an otherwise normal rhythm, the rate 
being 98 Blood pressure 170 systolic and 130 diastolic The lungs shoi\ed moist 
rales o\er bodi bases with flatness to peicussion oier the right base The luer i\as 
palpable well below the costal margin, and a fluid wave could be elicited m the ab- 
domen The sacrum, genitalia and extremities showed marked pitting edema A 
seven-foot roentgenogram showed a tiansverse diameter of the heart of 21 2 cm 
and of the thorax of 34 6 cm 

Laboratory studies slight anemia, urine — albumin, tiace occasional red and 
white blood cells and hyaline and granular casts, Wassermann 4 plus 

Cardiovascular diagnosis 
A Arteriosclerosis, hypertension 
B Cardiac enlargement, myocardial fibrosis 
C Regular sinus rhythm 
D Class III 


On the evening of admission, Verodigen was started and a total ot 11/80 gt 
was gneii in the next three days During this time the pulse gradually fell to 80 
(subsequently to 70) , the vital capacity increased to 2300 c c (three days later to 
3200 c c ) , rales in chest, enlarged liver and peripheral edema cleared up entirely , and 
there was marked diuresis It is not to be thought that Verodigen was wholly 
responsible for the weight loss and diuresis, for 1 cc of Salyrgan was given on 
three successive days 

G J , a 47 year old colored male, w'as admitted to the hospital 4/13/35 with a 
history of two spells of breathlessness, 14 and 11 months previously, both of wdiich 
had been relieved by some medicine prescribed by his family physician Three w'eeks 
prior to admission, breathlessness returned, as well as several mild attacks of noc- 
turnal dyspnea Orthopnea had been present in the past few weeks No history 
of edema A past history w'as given of “bad blood” 12 )ears ago, for wdiich he 
received 20 injections in the arm 

On physical examination he appeared slightly dyspneic and orthopneic The 
neck veins w'ere not distended The apex beat of the heart was in the fifth inter- 
space at the mid-clavicular line There was a systolic murmur at the apex and a 
markedly accentuated, amphoric pulmonic second sound The rhythm was regular, 
le pulse 128, blood pressure 170 systolic and 115 diastolic The lungs showed 
numerous moist rales o\er both bases There was no enlargement of the liver or 
peripheral edema A seven-foot roentgenogram of the chest showed the transverse 
mart shadow' to be 14 6 cm , of the chest 27 9 cm 

aboratory studies urine and blood essentially negatne Wassermann negatue 
Lardio\ ascular diagnosis 

■d Arteriosclerosis, hypertension 
B Cardiac enlargement 
Regular sinus rhvthm 
B Class II b 

heiiTT administration was begun the daj of admission, a total of 6/80 gr 

ortho three days At the end of this time the pulse had dropped to 80, 

Pnea and rales had cleared up ind other changes taken place as show n m table 1 
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He was continued on a daily dose of 1/240 gi Verodigen until and after discharge 
on 4/20/35 

W G , a colored male, 36 years old, was admitted to the hospital 4/17/35, com- 
plaining that nine months previously he had begun having a feeling of fullness in 
the chest and attacks of parox 3 'snial d 3 'spnea, especially at night About the same 
time he began having a troublesome cough, nocturia and some swelling of the feet 
Six months ago he took some heart medicine prescribed by his famil 3 ’^ physician which 
did not relieve him much so he has taken none for the past three months Inquiry 
into his past history revealed the fact that he took eight injections “for his blood” 
two years ago, and that he was operated on for an ischio-rectal abscess in 1932 

On physical examination he showed slight engorgement of the neck veins His 
heart was enlaiged, the apex beat being 14 cm from the mid-sternal line in the sixth 
interspace There was a prolonged diastolic murmur heard over the aortic area and 
systolic murmur over the apex and aortic area The rhythm was suggestive of 
gallop, rate 120 Blood pressure \vas 160 systolic and 60 diastolic Moist rales 
could be heard over the bases of both lungs The liver edge was palpable and there 
was moderate pitting edema of the ankles A seven-foot roentgenogram of the chest 
showed the transverse heart shadow to measure 19 6 cm , the chest 29 2 cm 

Laboratory studies urine essentially negatne Blood showed moderate anemia 
Wassermann 4 plus 

Cardiovascular diagnosis 

A Syphilis 

B Cardiac enlargement, aortic insufticiency 
C Regular sinus rhythm 
D Class II a 

He received 5/80 gr Verodigen the dav ot admission Mith a fall in pulse rate 
to 80, and 1/80 gr the day after admission, following ^\hlch his pulse rate diopped to 
76 and remained at that level He Mas given a maintenance dose of 1/240 gi dail\ 
Within four days, all signs of congestive failure had cleared up 

H L , a 49 3 ear old colored man, was admitted to the hospital 4/23/35 M'lth a 
history of having caught cold and begun to cough three weeks previously Follow- 
ing this he developed marked breathlessness and orthopnea He had had nocturia 
three to four times since onset of present illness Nine years ago he had both legs 
amputated above the ankles on account of frost bite 

Physical examination revealed marked orthopnea and slight engorgement of the 
neck veins The heart ivas slightl 3 ' enlarged, the apex beat being just outside the 
mid-clavicular line in the fifth interspace There uas a systolic murmur at the apex 
and an accentuated P_ The rh\thm was normal, rate 100 Blood pressure was 125 
systolic and 105 diastolic in both arms The chest was emphysematous in t 3 pe, and 
theie were dullness and rales over both bases The liver edge was palpable four 
fingers beloiv the costal margin, and there Mas moderate pitting edema of the ab- 
dominal M'all and oier the sacral region Both legs had been amputated about the 
middle of the tibiae A seven-foot roentgenogram of the chest shoM'ed the transverse 
diameter of the heart to be 18 1 cm , of the chest 30 6 cm 

Laborator 3 urine and blood essentially negative Wassermann 4 plus 
Cardiovascular diagnosis 
A UnkiiOM'n 
B Cardiac enlargement 
C Regular sinus rhjThm 
D Class III 

On the daj' folloMung admission he M'as started on Veiodigen and received 8/80 
gr III the space of three dajs During this time his pulse rate dropped to 84, and 
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signs of congestive failure showed considerable clearing , ithin tw o more da> s tlie\ 
had disappeared altogether He was given a maintenance dose of 1/240 gr and 
remained comfortable 

E W , a 52 year old white woman, was admitted to the hospital 5/14/35 com- 
plaining of paroxysms of dyspnea accompanied by cough, which had begun 15 months 
previously These symptoms were much worse when lying down In the past few 
days she has noticed sw'elhng of the ankles 

Physical examination re\ealed an obese woman quite orthopneic, wuth neck veins 
markedly engorged The heart w-as enlarged beyond the mid-cla\icular line, the 
extent being impossible to judge on account of her obeslt^ The rhythm wms sug- 
gestive of a gallop type, rate 120 Blood pressure 160 systolic and 110 diastolic 
Asthmatic breathing could he heard over the upper chest, and numerous moist rales 
over the bases The liver was palpable and ascites present There was moderate 
pitting edema over the ankles A se\en-foot roentgenogram of the chest showed the 
transverse diameter of the heart to be 19 7 cm , of the chest 27 cm 
Laboratory studies unimportant 
Cardiovascular diagnosis 
A Arteriosclerosis, hypertension 
B Cardiac enlargement, mjocardial fibrosis 
C Regular sinus rhythm 
D Class III 

The administration of Verodigen w'as begun the dav of admission and a total 
of 14/80 gr given in six days Vomiting on the second day probably excluded 1/80 
or 2/80 gr During this time the heart rate slowed to 70, and practically all signs ot 
congestive failure cleared up On the sixth day extrasystoles were observed clinically 
and electrocardiographically, but there were no other signs of over-dosage The drug 
was withdrawn for four days, following which the pulse ranged from 80 to 84 She 
w'as discharged on a maintenance dosage of 1/240 gr 

J M , a 52 year old colored man, was admitted to the hospital 7/17/35 with a 
history of dyspnea on exertion for the past four weeks w'lth progressive swelling of 
the low'er extremities During this tune he suffered with orthopnea and occasional 
attacks of paroxysmal nocturnal dyspnea During the past week he has had a non- 
productive cough and dull aching pain over the heart No previous history of 
decompensation 

On physical examination he was seen to be orthopneic, witli marked engorgement 
of the neck veins The apex beat of the heart was in the sixth interspace at the 
anterior axillary line The rhythm was grossly irregular, the apical rate 126, radial 
> blood pressure 170 systolic and 86 diastolic Peripheral arteries were tortuous 
and sclerosed The lungs show'ed moist rales over both bases The liver extended 
o'\n almost to the umbilicus and there was pitting edema as high as the knees A 
se\en-foot roentgenogram of the chest showed the transverse diameter of the heart 
0 be 23 8 cm , of the chest 32 2 cm 

Laboratory urine and blood essentially negative Wassermann 4 plus 
Cardiovascular diagnosis 

A Arteriosclerosis, hypertension 
B Cardiac enlargement 
C Auricular fibrillation, established 
B Class III 

^ ^^odigen administration w as begun the day of admission, 9/80 gr being given 
in "^nd 1/240 gi daily thereafter There was a progressive improvement 

^ sjmptoms and physical signs, coincident with a slowing of the ventricular rate and 
crease m the pulse deficit Within eight davs all signs of decompensation had dis- 
pcared, and he v\ as discharged later on a dailv dose of 1/240 gr Verodigen 
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Jos M, a 43 year old colored man, was admitted to the hospital 8/11/35 com- 
plaining of dyspnea on exertion for the past two months He had to stop wmrk three 
weeks ago since wdieii his dyspnea has become progi essively w'orse A productne 
cough and nocturnal dyspnea have been troublesome features Recently his feet 
and ankles have begun to sw'ell 

Physical examination revealed moderate engorgement of the neck veins The 
apex beat was 14 5 cm from the mid-sternal line in the fifth interspace 1 he rhythm 
w^as normal, rate 114 Blood pressure 216 systolic and 156 diastolic The lungs 
show'ed moist rales over the bases and musical rales throughout The liver w'as pal- 
pated 5 to 6 cm below the costal margin There w'as pitting edema over the sacrum 
and of the extremities as high as the thighs A seven-foot roentgenogram showed the 
transverse diametei of the heart to be 17 3 cm , of the chest 29 1 cm 

Laboratory' mine show'ed a slight trace of albumin and rare hyaline casts 
Blood show'ed moderate secondary anemia Wassermann negative 
Cardiovascular diagnosis 

A Arteriosclerosis hypei tension 
B Cardiac enlargement 
C Regular sinus rhvthm 
D Class III 

Verodigen administration was begun the day following admission and a total 
of 9/80 gr given in three days follow'ing wdiich 1/240 gr was given daily During 
this time the heart rate slowed to 68 and all signs of congestive failure cleared up 
The diuresis and loss of w'eight in this case w'ere due laigely to the use of Salyrgan 
W M , a 60 year old colored man, w'as admitted to the hospital 8/9/35 For 
the past foui months he has suffered with dyspnea on exertion, w'hich has grown 
steadily worse Three w'eeks ago his feet and ankles began to swell For the past 
two weeks he has had frequent attacks of paroxysmal nocturnal dyspnea 

Physical examination revealed slight engorgement of the neck ^cms The apex 
beat W'as 16 cm fiom the mid-sternal line m the sixth interspace The rhythm was 
normal, rate 108 Blood pressure 216 systolic and 100 diastolic There was marked 
sclerosis of the peripheral arteries Musical and sibilant rales could be heard o\er 
both lungs, most marked over the bases The liver w'as not palpable, but the ex- 
tremities showed pitting edema as high as the knees A seven-foot roentgenogram 
showed the transverse diameter of the heart to be 18 cm , of the chest 27 9 cm 
Laboratory urine and blood essentiallv negative Wassermann negative 
Cardiovascular diagnosis 
A Arteriosclerosis, hypertension 
B Cardiac enlargement, myocaidial librosis 
C Regular sinus rhythm 
D Class II b 

The administration of Veiodigen was begun the day of admission and a total 
of 12/80 gr given over a period of eight days, w'lth a fall m pulse rate to 80 and a 
simultaneous clearing of the signs of decompensation In this case diuresis and 
weight loss can be attributed largely to Verodigen for no diuretics were given 

R D , a 64 year old colored female, w'as admitted to the hospital 9/8/35 She 
gave a history of dy'spnea on exertion and occasional mild attacks of paroxysmal 
dyspnea for one month prior to admission She had also had a non-productive cough, 
edema of the right ankle and nocturia She had a severe attack of paroxysmal dysp- 
nea just before admission, which caused her to seek hospitalization Past historv 
negative for cardiac symptoms and anti-syphihtic treatment 

Physical examination, after relief of the immediate attack by morphia, reiealed 
oithopnea and moderate engorgement of the neck \eins Tlie apex beat of the heait 
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was felt 111 the sixth interspace at the anteiioi axillan line A s>stohc muiinur was 
audible o\er the apex Frequent extras 3 fstoles were present Pulse 110 Blood 
pressure 220 sjstohc and 116 diastolic There w'eie numeious moist rales over the 
bases of the lungs The h\er w^as palpable 3 to 4 cm below the costal margin, and 
there was slight pitting edema of the ankles A seven-foot roentgenogram show'ed 
the transrerse diameter of the heart to measure 17 9 cm , of the thorax 24 6 cm A 
large saccular area extended from the ascending aorta, thought to be aneurj sm ( con- 
firmed later by fluoroscopy ) 

Laborator% Blood — moderate anemia, urine — essentialh negatue Blood Was- 
sermann and spinal fluid Wasseimann negatue 

Cardior ascular diagnosis 
A Unknown 

B Aneurvsm of ascending aorta, cardiac enlargement 
C Premature ventricular contractions 
D Class III 

Verodigen administration w'as begun the day after admission, a total ot 7/80 gr 
being given in twm days, at the end of wdiich time the pulse rate had fallen to 72, and 
the signs of decompensation had practically disappeared She was given a dailv main- 
tenance dose of 1/240 gr 

A P , a 56 year old white w'oman, w’as admitted to the hospital 4/11/35 Three 
weeks before just after going to bed, she had an attack of wheering and suffocation 
which forced her to stand erect for some time m order to get her breath This w’as 
accompanied by rery rapid heart action Following this attack she noticed dyspnea 
and fatigue when attempting to perform her usual duties, but continued working for 
one week During this time her feet became markedly^ swollen For the two weeks 
preceding admission she w’as unable to do anything, and had to sit propped up most 
of the time Her past history was negatue except for a “nerrous breakdown” 
three years previously 

On examination it was noted that she w'as markedly orthopneic and that her 
neck veins were moderately distended The apex beat was at the anterior axlllar^ 
line m the sixth interspace Rhythm was grossly irregular apical rate 164, radial 
142 The blood pressure 170 systolic and 104 diastolic There w'as flatness on per- 
cussion o\er the right lung base, and moist rales on both sides, also rales at left 
apex The liver was palpable 3 to 4 cm below the costal margin There w'as 
moderate edema of the lower extremities 

Laboratory Urine and blood essentially negatue Wassermann 4 plus 

Cardior ascular diagnosis 

A Arteriosclerosis, hypertension 
B Cardiac enlargement, myocardial fibrosis 
C Auricular fibrillation, established 
D Class III 

The administration of Verodigen w'as begun on the dar following admission 
an a total of 12/80 gr given in five days The patient \omited sereral times and 
Mine of this drug must have been lost Of this total 3/80 gr w'as guen by rectum 
fort n time, her apical rate w'as 104, radial 100, she w'as much more com- 

h o\ ^ ^'i^ '’howed signs of diminution in her congestive failure At this time 
Quc'*^"^f 11 ^ de\ eloped a thrombosis of the right femoral artery, which was removed 

^ operation Two days later however, she suffered a fatal hemorrhage 
trom this region 

iiiarke 1^1 ' ^ white man, was admitted to the hospital 5/29/35, having had 

trouhl ^’^4 orthopnea for the past week During this time he also had a 

c-onie cough Six months previously he had an illness with swelling of the 
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abdomen, which his family physician said yas an ‘enlaiged liver due to lieart 
disease ” 

On physical examination, oithopnea was piesent, hut the neck veins were not 
distended The apex heat was 3 cm lateral to the mid-claviculai line in the fifth 
interspace Rhythm i\as normal, rate 150 Blood pressure 180 systolic and 112 
diastolic Moist rales were heaid over both lung bases The liver edge was palpable 
4 cm below the costal margin but there was no peripheral edema A seven-foot 
roentgenogram showed the transverse diameter of the lieait to be 17 4 cm, of the 
chest 31 7 cm 

Laboratory Urine — liea\y trace of albumin occasional granular casts Blood 
morph ologv normal Wasserniann negative 

Cardiovascular diagnosis 

A Arteriosclerosis, hypertension 
B Cardiac enlargement 
C Regular sinus rhythm 
D Class II b 

The administration of Verodigen was begun the day of admission, and a total 
of 8/80 gr given in the next three da 3 S During this tune the signs of congestive 
failure cleaied rapidly and he vas continued on 1/240 gr daily 

J H , a 54 yeai old white female, was admitted to the hospital 9/28/35 Her 
present illness began about three months previously, ivith shortness of breath on 
exertion Since that time, she had had symptoms of progressive congestive failure, 
1 e , dyspnea, orthopnea, attacks of paroxysmal nocturnal dyspnea, edema of lower 
extremities and swelling of abdomen She was confined to bed for 10 days Hei 
past history reveals that she had several attacks of rheumatic fever between the ages 
of 11 and 20 yeais She had had several attacks of congestne failure, all of which 
had been controlled by digitalis 

On physical examination she showed marked orthopnea and distention of the 
neck veins The apex beat was palpable in the fifth interspace 14 cm from the mid- 
sternal line There w'as a diastolic niuimur heard best at the apex, followed by a 
snapping first sound A loud systolic murmur w'as also present The rhythm was 
grosslj irregular, the apical late being 128, the radial 104 Blood pressure 168 
systolic and 105 diastolic Moist rales were audible over both low'er lungs The 
liver was enlarged 3 to 4 cm below the costal margin and was quite tender No 
evidence of ascites w'as present There was pitting edema over the sacral region and 
the entire lower extremities 

A se\en-foot roentgenogram of the chest showed the transverse diameter of the 
heart to measure 16 cm , of the chest, 26 6 cm 

Laboratory Urine — albumin trace occasional granular casts Blood slight 
secondary anemia Wassermann negative 

Cardiovascular diagnosis 
A Rheumatic fe\ ei 

B Cardiac enlargement, mitral stenosis and insufficiency ‘ 

C Auricular fibrillation established 
D Class III 

Verodigen was begun the daj of admission, a total of 8/80 gr being gi\en in 
three days, at the end of wdiich time all signs of congestive failure had disappeared, 
and the heart late had slow'ed to 80 with no pulse deficit 

Ambulatory patients weie followed m the out-patient depaitment of 
the Medical College of V irginia None of these cases had been taking 
digitalis for at least one month prior to starting Veiodigen All of them 



CLINICAL STUDIES ON VERODIGEN, A DIGITALIS GLUCOSIDE 613 


tti tii xti* tji 01 

I CCCCCCCGCC 

I oooooooooo 

EESaaSEESE 


UUUiUUUU^^UiUi 

OOOOOOOOOO 

CMC'IC'IC^CMC^CSOICSCN 


C ^ C 3 
3 b N 

w rt 

^ ti 
a “ 

'ZQ 


uuuut->uuu.t-.u 
bA bfi bo tiO &A bA bO bA bA 

OOOOOOOOOO 

OOCOCOOOCOCOCOCOCO^ 

vOO'O'O'OiOCOiOOCO 


000 *^ 00^0000 

O 00 \*^ 000 *c\ 000 \ 00 cs 


/•*- O— <"'-» 

oooooooooo 

OfO’^ 0 \ON^CSCMO*-< 


/^-OOO OOOOO 
Ofsj.^^-iOC'^CS'-HOC^ 
CO ^ 

o'o'o O O O 0*0 o o 

t^OOOO'OOOCOt'^^OO 


4_ H — h + 4 - 

T++ ,+++++ 
T++’^+++++' 
■^++ ++ 


v-r v«» fcA 

tn (o oi S 

O O O o 
c n c c 

« 41 V -j 5 

4 J 4 -» ^ 
u w >-■ C 

<«o 


Vi Ui U Vi V) 

o o <y o o 

u. u > u u. 

o o**^ o u 

«) « OT _ cn cfl 

^ o o g o o 

G c c ^ n c 

o w 5 o o 

>v V- V- *G u 

co<-<k!<< 




O'Ot^t'^tOOsOOOOO 


s:-,UOfe^ciW[x-S 

\ 



614 


J P BAKER, JR , AND NATHAN BLOOM 


had some degree of congestive heait failure Tliiee patients had fibiillating 
auiicles, the others having regiilai sinus rhythm Verodigen was admin- 
istered orally m either 1/80 oi 1/240 gram tablets Each patient was 
examined at least once every week 

Initial response to Veiodigen was excellent, but frequently aftei the pa- 
tients began improving, their appaient well being and alleviation of symp- 
toms caused them to discontinue the routine instructions lesulting in a 
leturn of congestive failure phenomenon It may be stated unequivocally 
that after amounts of Veiodigen ranging from 8/80 to 10/80 grains, clini- 
cal improvement equalling that obtained with digitalis was noted 

Abstract or Ambui atory Cases 

W B , a white male, aged 60, entered the out-patient department on August 20, 
1935 complaining of shortness of breath and swelling of his ankles for the past three 
months Physical examination revealed a dyspneic, aged white male with engorge- 
ment of his neck veins The left border of the heart was 2 cm beyond the left 
nipple line The rhythm was totally irregular, apical rate 100 Radial rate 80 
Blood piessure 170 systolic and 80 diastolic Moist rales were present in the bases 
of both lungs The liver edge was felt 2 cm below the right costal margin There 
was moderate peripheral edema 

Verodigen was given in dosage of 1/80 giain every four houis for six doses, 
followed by 1/240 grains every night At the end of seven days, the patient showed 
remarkable clinical improvement The venous engorgement had subsided, the mois- 
ture in the lung bases was negligible, the heart late was 84, the ladial rate was 80, 
blood pressure 150 systolic and 70 diastolic, the hvei edge could just be palpated, and 
the peripheral edema had lessened Three months later, the patient appeared fully 
compensated taking a daily maintenance dose of Verodigen of 1/240 gram 

Cardiovascular diagnosis 

A Arteriosclerosis, hypei tension 
B Cardiac enlargement, myocardial fibrosis 
C Auricular fibrillation, established 
D Class II b 

J L S , a colored male, aged 56, enteied the out-patient department on September 
3, 1935 complaining of shortness of breath, swelling of his ankles, and nocturia over 
a period of several months 

Physical examination revealed a dyspneic, moderately edematous, colored male 
with generalized arteriosclerosis His neck veins were distended The heart was 
moderately enlarged, the rhythm was totally irregular, apical rate 130, radial rate 110, 
blood pressure 180 systolic and 120 diastolic There was moisture in both lung bases 
The liver edge was palpable at the level of the umbilicus There was moderate 
pitting peripheral edema 

Verodigen was given in dosage of 1/80 gram every four hours for 10 doses 
followed by 1/240 gram every night At the end of 14 days, the patient was im- 
proved The congestive failure phenomena had lessened, the apical rate was 90, 
the radial rate was 86, a few moist rales were present in the lung bases, there was 
moderate peripheral edema One month later the only sign of decompensation was 
moderate enlargement of the liver and some edema about the ankles The radial 
and apical rate remained about 90 



CLINICAL STUDIES ON VERODIGEN, A DIGITALIS GLUCOSIDE 615 


Cardio^ ascular diagnosis 
A Arteriosclerosis, hypertension 
B Cardiac enlargement 
C Auricular fibrillation, established 
D Class II 


C G , a colored male, aged 77, entered the out-patient department on April 25, 
1935 complaining of weakness, shortness of breath on exertion, swelling of his ankles, 
and frequency of urination, over a pei lod of 12 months 

Physical examination revealed a dyspneic, old colored male with marked gen- 
eralized arteriosclerosis The neck veins were distended The left border of the 
heart was in the sixth intercostal space, anterior axillary line The rhythm was 
regular The rate was 110 per minute There were no murmurs Blood pressure 
185 systolic and 110 diastolic i\Ioist rales were present in both lung bases The 
abdominal wall was edematous The liver edge was palpated at the level of the 
umbilicus There was marked peripheral pitting edema 

Verodigen was gi\en in dosage of 1/80 gram every four hours for five doses 
followed by 1/240 gram every night At the end of seven days, the patient was less 
short of breath, the apical rate was 70 and regular There was still present some 
moisture m the lung bases and peripheral edema Two months later, the patient 
appeared definitely improved except for continuance of the edema, apical rate 70 No 
arrhythmia The patient was not seen afterward but communication with his rela- 
tives revealed that he had died of some type of lung infection five months after his 
first visit 

Cardiovascular diagnosis 
A Arteriosclerosis, hypertension 
B Cardiac enlargement, myocardial fibrosis 
C Regular sinus rhythm 
D Class II b 

G J , a colored male, aged 47, entered the out-patient department on April 23, 
1935 complaining of a sudden attack of shortness of breath that started 24 hours 
before admission 

Physical examination revealed a very dyspneic colored male, with moderate dis- 
tention of his neck veins The chest was full of coarse, bubbling, moist rales The 
left border of the heart was 2 cm beyond the left nipple line m the fifth intercostal 
^ace The rhythm was regular, rate 90, blood pressure 160 systolic and 100 diastolic 
Here was no definite liver enlargement or peripheral edema 

^^rofi'gen was given in dosage of 1/80 grain every four hours for six doses 
followed by 1/240 gram every night At the end of seven days, the patient was 
cinically improved The distention of his neck veins and moisture in his chest had 
isappeared The heart rate was 84 and regular He was followed for five montlis 
^nd ^ no time had any recurrence of dyspnea 
Cardiovascular diagnosis 
A Unknown 
B Cardiac enlargement 
C Regular sinus rhythm 
D Class II b 


1935 ^ ^ male, aged 45, entered the out-patient department on April 25, 

ankle of shortness of breath and intermittent swelling of his feet and 

s gradually becoming worse in the past nine months 
tion examination revealed a dyspneic colored male with moderate disten- 

neck veins There v ere moist rales m both lung bases The left border 
e leart was in the sixth intercostal space at the anterior axillarj line A diastolic 
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murmur was heard to the left of the sternum m the third intei costal space Tlie 
rhythm was regular, rate 90 The blood pressure was 150 systolic and 40 diastolic 
There was a definite Corrigan pulse and Duroziez murmur over the femoial vessels 
The liver edge was palpable three fingers below the right costal margin There was 
moderate peripheral pitting edema 

Verodigen was given in dosage of 1/80 giain every foui hours for six doses 
followed by 1/240 grain every night After 14 days, the patient could sleep flat in 
bed, the pulse rate was 90, moisture in the lungs had lessened, the liver edge had 
receded, the edema of the lower extremities was subsiding He developed a trans- 
perineal abscess m the following month, which ruptured, and while in a weakened 
state, the patient contracted a lung infection and succumbed in June 1935 

Cardiovascular diagnosis 

A Syphilis 

B Cardiac enlargement, aoitic insufficiency 
C Regular sinus rhythm 
D Class II a 

W C , a colored male, aged 59, entered the out-patient depai tment on April 
23, 1935 complaining of shoitness of breath and swelling of his feet for the past 
three weeks 

Physical examination revealed an elderly, anemic, oithopneic colored male with 
distended neck veins and marked generalized arteriosclerosis Moist rales were found 
in both lung bases The left border of the heart was in the sixth intercostal space 
at the anterior axillary line The rhythm was regular, rate 110, blood pressure 200 
systolic and 120 diastolic There was an apical systolic murmui The liver edge 
was felt at the level of the umbilicus The lower extremities were markedly 
edematous 

Verodigen was given m dosage of 1/80 giain e\ery four hours for five doses 
followed by 1/240 gram every night After seven days, the patient was less breath- 
less, the pulse rate was 84, the blood pressure was 160 systolic and 90 diastolic, the 
liver edge was felt 2 cm below the right costal margin, the peripheral edema had 
lessened The patient continued clinically improved until May 21, 1935, when he 
began having paroxysmal attacks of nocturnal dyspnea On July 1, 1935, he de- 
veloped an attack of acute pulmonaiy edema and succumbed 

Cardiovascular diagnosis 

A Arteriosclerosis, hypertension 
B Cardiac enlargement, myocardial fibrosis 
C Regular sinus rhythm 
D Class II b 

R T , a colored female, aged 46, entered the out-patient department on August 
20, 1935 complaining of shortness of breath, paroxysms of coughing, and swelling 
of the ankles for the past foui months 

Physical examination revealed an anemic, dyspneic coloied female with dis- 
tended neck veins and moisture in the lung bases The left border of the heart was 
in the sixth intercostal space 3 cm beyond the nipple line The rhythm was regular, 
rate 120, blood pressure 180 systolic and 120 diastolic The liver edge could be felt 
3 cm below the right costal margin There was moderate peripheral edema 

Verodigen was given in dosage of 1/80 grain every four hours for eight doses 
followed by 1/240 gram every night After seven days, the patient felt better, the 
pulse rate was 98, the neck leins were not distended, the moisture m the lung bases 
had lessened, the liver edge could not be felt, blood pressure was 140 systolic and 110 
diastolic One month later, the patient continued to improve There was no evidence 
of congestive failure, blood pressure ISO systolic and 100 diastolic, rate 88 
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Cardiovasculat diagnosis 
A Arteriosclerosis, hypei tension 
B Cardiac enlargement 
C Regular sinus rhythm 
D Class II b 

E B , a white female, aged 30, entered the out-patient department on May 16, 
1935 complaining of shortness of breath associated with swelling of the ankles for the 
past two years 

Physical examination revealed a moderately dyspneic, white female There was 
no distention of the neck veins A few moist rales were heard in both lung bases 
The left border of the heart was in the fifth intercostal space just beyond the nipple 
line The rhythm was totally ii regular, apical rate 120, radial rate 100, blood pres- 
sure 170 systolic and 110 diastolic A diastolic rumble was heard over the mitral area 
ending in an accentuated first sound The pulmonic second was accentuated There 
was moderate peripheral edema 

Verodigen was given in dosage of 1/80 grain every four hours for five doses 
followed by 1/240 grain every night After three weeks, breathlessness had lessened, 
the apical rate was 104, radial rate 100, blood pressuie 160 systolic and 110 diastolic, 
the pulse was still irregular The patient left the citv after hei last visit and has not 
returned to the clinic 

Cardiovascular diagnosis 
A Rlieumatic fever 

B Cardiac enlargement, mitral stenosis 
C Auricular fibrillation 
D Class II a 

F M , a white male, aged 48, entered the out-patient department on July 26, 1935 
complaining of shortness of breath on exertion and swelling of his ankles for the past 
three weeks 

Physical examination revealed a well developed white male with no distention of 
his neck veins A few moist rales were heard in both lung bases The left border 
of the heart was in the fifth intercostal space just beyond the nipple line, rhythm 
was regular, rate 105, blood pressure 210 systolic and 100 diastolic The liver edge 
was not palpable There was moderate peripheral edema 

Verodigen was given in dosage of 1/80 grain every four hours for ten doses 
followed by 1/240 grain every night At the end of 14 days, the patient felt bettei , 
the pulse rate was 90, there was no eridence of congestive failure He has continued 
feeling w'ell and after two mouths the blood pressure w'as 190 systolic and 100 
diastolic , the pulse rate 80 

Cardior ascular diagnosis 
A Arteriosclerosis , hypertension 
B Cardiac enlargement 
C Regular sinus rhythm 
D Class II a 

^ colored male, aged 40, entered the out-patient department on July 30, 

complaining of shortness of breath, cough, and swelling of his ankles for the 
past three months 

nna ^^' 7 S'cal examination rerealed a djspneic colored male wnth distended neck veins 
rn ure in the lung bases The left border of the heart was in the fifth inter- 

tirLc, fbe nipple line Ihe rhythm was regular, rate 110, blood 

rivht 'rn 1 diastolic Ihe Iner edge was palpated 3 cm below the 

There was moderate peripheral edema The peripheral -vessels 

were markedly sclerosed 
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Verodigen was given in dosage of 1/80 grain every four liouis for eight doses 
followed by 1/240 gram every night After 14 days, the blood pressure was 170 
systolic and 100 diastolic, the pulse rate was 90, all of the congestive failure phe- 
nomena were subsiding One month later, the only evidence of cardiac failure was a 
few moist lales m the lung bases, pulse rate 90 
Caidiovascular diagnosis 
A Arteriosclerosis , hypertension 
B Cardiac enlargement 
C Regulai sinus rhythm 
D Class II b 


Discussion 


The cases in this senes weie unselecteci, except that they all showed 
organic heart disease with congestive failure, and rapid heait lates None 
had received digitalis preparations for at least one month previously Some 
of them showed auricular fibrillation, others a normal sinus rhythm The 
etiology of the heart lesions was in most cases arteiiosclerosis with hyper- 
tension, in some, syphilis and rheumatic fever, and in others, unknown 
In brief, they lepresent the routine admissions of “ congestive heart failure,” 
cases which would ordinarily be treated with digitalis 

It was obvious quite early in our study that the cat unit established 
expel imentally was not an accurate index of clinical dosage In othei 
words, the dosage determined by biological methods could not be trans- 
ferred to patients according to the Eggleston method for digitalization 
Over and over again, the maximum therapeutic effects were obtained with 
a dosage far less than that calculated on a basis of the cat unit being 1/80 
gr As nearly as we could judge from a study of our cases, these effects 
were obtained with approximately 1/3 to 1/2 the calculated dosage We 
do not have an entirely satisfactory explanation for this finding We had 
expected by analogy with digitalis, that dosages established by biological 
assay could be used as the basis for human dosage, but we could not confirm 
this with Verodigen 

It has been contended that the action of Verodigen persists somewhat 
longer than that of digitalis, an argument which would explain in part the 
paucity of the required dosage Since a number of our cases which weie 
followed for several months continued to take only 1/240 gi of the drug 
daily, showing neither toxic effects noi return of congestive failure, such a 
conclusion seems justified To be able to maintain digitalization with such 
a small dose (about 1/30 the amount required for digitalization) strongly 
suggests that the drug is eliminated less rapidly than digitalis Ceitainly 
this was true in the case of biological assays, as shown by Dr Haag ® in his 
experimental studies 

We found that the total amount of Verodigen necessarj'^ foi complete 
digitalization varied from 6/80 to 10/80 gr Those patients lequinng the 
largei doses as a general rule weighed moie and required a longer period 
of time foi digitalization These figures approximate those determined by 
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Stroud et al From such findings, i\e accepted arbitianly 1/240 gr as a 
daily maintenance dose It was impossible for ns to accurately “titrate” 
human beings, with a class of patients who could remain m the hospital but a 
limited time The problem was rendered more difhcult by ha\ing as criteria 
symptoms and signs that do not lend themselves to exact measurement 
Suffice it to say that those of the group who have been followed over a period 
of months on such a dosage, showed no evidence of toxic reactions or return 
of decompensation 

As was mentioned before, the cases in this gioup were similar to those 
111 whom we would ordinarily have used digitalis It seems justifiable to 
say, as a general statement, that the effects produced by Verodigen are quali- 
tatively similar in every respect to those obtained with digitalis When we 
analyze the various subjective and objectn'e results in these patients, the 
truth of such a statement is evident All of our cases were m congestive 
failure, the result of heart disease All showed both subjective and objec- 
tive evidence of cardiac decompensation Subjective improvement was 
shown by the disappearance of dyspnea, orthopnea and other distressing 
symptoms which ordinarily accompany congestne failure An analysis of 
the objective measurements revealed the same improiement, specifically, a 
slowing of heart rate, togethei with a deciease in pulse deficit m those pa- 
tients having auiicular fibrillation, an increase m vital lung capacity, dis- 
appearance of rales, ascites and edema , diminution in the size m the liver , 


and finally, an increased output of urine It may well be argued that some 
of these results would have been obtained simply by rest in bed It must 
be remembered, however, that the majority of these patients had been con- 
fined to bed at home without improvement, and further, that drugs of the 
digitalis group ha-ve been shown to be necessary in such cases 

When we come to compare the effects of the drug quantitatively with 
those of digitalis, there are certain apparent differences It has been stated 
by some clinicians that Verodigen produces a therapeutic digitalis action 
more rapidly than other digitalis preparations It is true that some of our 


cases showed excellent therapeutic effects as early as the second or thii d day, 
but others required a longer time for complete digitalization It does seem 
probable that Verodigen is rapidly and completely absorbed, when we con- 
sider the small dose actually required as compared with tlie dose calculated 
from biological assay 

Regarding the toxic effects of Verodigen, we have had little experience, 
01 seldom was it necessary to force the drug to such a point However, 
impression that it is very well borne by’^ the gastro- 
vheie It 1 produced no gastric sjniptoras e\en m those cases 

I cloned extr^ Roi" example, two of our cases de- 

of anS the drug, but showed no 

i?roup bec^se h!T Another patient, uho is not included in this 

. ni because his condition uas found on further study to be primarily 
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nephiitic, leceived 1/4 gr Verodigen befoie developing nausea, even though 
he did not vomit and continued to have a good appetite Aliout the time 
that nausea appealed, he developed a paitial hcait block We had given 
him this large amount of the diug because he was one of the fiist cases we 
studied, and we expected that such an amount would be necessaiy for 
digitalization Anothei patient, a woman weighing 130 lbs , whom we 
studied early m our series and who was proved latei to have malignant 
nephrosclerosis, received 1/4 gi ovei a period of 12 days, only becoming 
nauseated toward the end, but not vomiting About the time that nausea 
appealed, she developed a coupled rhythm We mention these two cases 
to support the contention that large amounts of Verodigen may be taken 
without pioducing severe gastrointestinal symptoms It will be noted from 
a study of our case recoids that two of our patients did show vomiting 
This was early in the course of administration, however, and ceased even 
though the drug was continued m the same dosages 

Practically all of these cases had seven-foot roentgenograms made of 
the chest on admission to the hospital This was lepeated in about half of 
the cases after we felt that full digitalization had been secured Invariably 
the transveise diametei of the heait showed a decrease of 1 to 4 cm in rela- 
tion to the diameter of the chest wall 

Electrocardiograms weie made on all casts on admission to the hospital, 
and several times thereaftei We were unable to demonstrate any constant 
change in the T-wave oi S-T interval following \'’erodigen, except in one 
case (mentioned above, but not reported m this series) who received 1/4 gr 
of the diug over a period of 12 days, toward the end of which time he 
showed a prolongation of the P-R interval, depression of the T-wave, and 
finally a partial block We were not surprised at the absence of electro- 
cardiographic changes, for they have been observed infrequently in our 
expel lence during the routine use of digitalis 

Conclusions 

From oui clinical studies it appeals that Veiodigen exeits the same 
qualitative therapeutic effects as digitalis, and provokes the same symptoms 
when given in overdoses 

Our observations aie in conformity with previous iepoits^’“ which 
definitely indicate that the “ biological unit ” of digitalis is not always an 
accurate criterion of clinical dosage The absoiption, potency, and rate of 
elimination aie of equal importance 

In the case of Verodigen the relation of “ therapeutic unit " to “ biologi- 
cal unit ” Mould seem to indicate a persistence of action which is necessaiy 
for a prolonged and uniform digitalis effect 

From our studies so far, we have gained the impression that it is very 
well tolerated by the gastrointestinal tract, and does not produce gastric 
disturbances even when administered m moderate o\erdosage 
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Following the oial administiation of Vcrochgen excellent thciapeutic 
effects were noted in many cases as eai ly as the second or thn d da} , although 
others requned a longer time for digitalization 
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A COMPARISON OF THE SYMPTOMS, PHYSICAL AND 
LABORATORY FINDINGS OF MYXEDEMA 
AND PERNICIOUS ANEMIA, WITH A 
REPORT OF THREE CASES ‘ 


By James A Greene, M D , Jozva City, Iowa 

The clinical manifestations of myxedema and pernicious anemia aie 
sufficiently alike to account for the fact that the foimer disease is fiequently 
mistaken for the latter The similarities and differences of the two diseases, 
however, have not been emphasized The purpose of this report is (1) to 
compare the clinical manifestations of the two diseases, (2) to present two 
cases of myxedema in which it was difficult to exclude pernicious anemia, 
and (3) to report another case of pernicious anemia and myxedema The 
data weie obtained from the lecords of 100 unselected cases of pernicious 
anemia and 33 cases of myxedema 

Symptomatology Both diseases are chronic as a lule, with varying 
degrees of debility In fact, the debility may be the only presenting symp- 
tom The occurrence of the usual symptoms refeiable to the hematopoietic, 
circulatory, gastio-entenc, and nervous systems in the two diseases is listed 
in table 1 

Table I 


Occurrence of symptoms referable to hematopoietic, circulatory, gastro enteric and 
nervous systems in pernicious anemia and myxedema 




Pernicious Anemia 


Myxedema 



Pos 

Neg 

Not 

Stated 

Pos 

Neg 

Not 

Stated 

Pallor or anemia 

81 

8 

11 

18 

6 

9 

Sore tongue or rectum 

57 

19 

24 

3 

11 

19 

Jaundice 

59 

34 

7 

5 

3 

25 

Constipation 

62 

34 

4 

22 

6 

5 

Alternating diarrhea 

19 

70 

11 

3 

27 

3 

and constipation 
Dyspnea 

65 

17 

18 

22 

8 

3 

Edema 

33 

59 

8 

25 

5 

3 

Paresthesia 

80 

12 

8 

13 

5 

15 

Awkwardness 

15 

1 

84 

9 

2 

22 

Ataxia 

45 

4 

51 

18 

2 

13 

Mental changes 

18 

1 

81 

18 

1 

14 

Slowed up 

1 

0 

99 

16 

0 

17 

Cold sensitii ity 

6 

1 

93 

27 

2 

4 


Since the histones weie obtained by diffeient iihysicians in the loutine 
manner, the fiequency of occuirence of the symptoms is not comparable 
The symptomatology of the two diseases may be indistinguishable Sore 

* Recen ed for publication August 10, 1936 
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tongue and jaundice, winch are common m pernicious anemia, may also 
occur in myxedema, and intolerance to cold and slowness of musculai and 
mental activity which aie common m the latter disease may be present m 
the forinei Paresthesia, which is consideied to be one of the cardinal 
symptoms of pernicious anemia because of its frequency, occurred m more 
than one-third of the cases of myxedema 

Physical Findings The general appearance of the patients may be 
similar Pallor is prominent in both diseases Myxedematous deposits do 
not occur in pernicious anemia but they may be slight and easily ovei looked 
in patients with myxedema The brownish pigmentation of the skin m 
myxedema may suggest an icteric tint but the sclerae are clear While five 
of the patients gave a history of jaundice, it was not piesent at the time of 
examination The atrophic tongue found in pernicious anemia was ob- 
served in three cases of myxedema 

Table II 


Occurrence of neurological findings m pernicious anemia and myxedema 



Pernicious Anemia 



Myxedema 



Normal 

Diminished 

Not 

Stated 

Normal 

Diminished 

Not 

Stated 

Reflexes 

69 

27 

4 

2 

22 

9 

* AM R 

19 

6 

75 

3 

17 

13 

Pallanesthesia 

18 

76 

6 

13 

8 

12 

Two point 
discrimination 

25 

40 

35 

10 

3 

20 

Pain 

56 

6 

38 

14 

2 

17 

Thermal 

44 

6 

50 

12 

2 

19 

Cotton 

51 

6 

43 

12 

2 

19 

Position 

60 

16 

24 

12 

2 

19 

Ataxia 

absent 5 

present 14 

81 

absent 7 

present 9 

17 

Paralysis 

absent 5 

present 0 

95 

absent 16 

present 1 

16 


* Alternating motion rate 


It is to be noted from table 2 that the neurological changes common to 
pernicious anemia may also be observed in myxedema The eight patients 
with ntyxedema who showed partial oi complete pallanesthesia were less 
than 50 years of age, therefore the pallanesthesia which is frequently ob- 
served in patients over 55 years of age was not a factor A decrease or loss 
of the sensations of two-point discrimination and position is rare m 
mjxedema, while it is common in pernicious anemia On the othei 
land, a decrease of the alternating motion rate of the tongue or hands is 
commonlj encountered in myxedema but rarely observed in pernicious 
anemia Ataxia may be present in both conditions and varies from slight 
uns ea mess upon turning quickly to complete abasia An extreme stagger 

Mas o ser\ed in tMo patients M'lth myxedema and in two instances abasia 
Mas present 

Laboiatoi y Findings Ihe anemia of myxedema usuallj has a color 
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index below 1 0 but in 12 of the cases studied thcie was an anemia with a 
coloi index of 1 0 oi above The led blood cells did not show the marked 
variation m size and shape that is seen in pei nicious anemia and ti ue macro- 
cytes aic laiely, if e\er, piesent 

Achlorhydi la is perhaps one of the most constant laboiatory findings in 
Addisonian anemia, yet it occuried m five of 14 cases of myxedema The 
blood bilirubin (van den Bergh) is usually elevated in peimcious anemia 
and this was observed in 5 of 1 1 cases of myxedema The basal metabolism 
usually is of value in differentiation of the two diseases, in that it is normal 
or slightly elevated in pernicious anemia and low m myxedema A low 
basal metabolic rate, however, ma\ occur in pernicious anemia during and 
following the reticulocyte crisis Alt ^ reported one case in which it was 
minus 28 per cent and Baldridge and Barei • recorded one instance in which 
the basal metabolic rate fell to minus 20 pei cent 

Cases Difficult to Diffet entiate In spite of the fact that the clinical 
picture of the two diseases maj- be similar, the diffei entiation is usually not 
difficult The difficulties that arise occasionally are illusti ated in the follow- 
ing cases 

Case Reports 

Case 1 A white manied female, aged 55, entered the Indianapolis City Hos- 
pital complaining of weakness and numbness of the legs She had always enjoyed 
good health except for nervousness and vague gastrointestinal symptoms, until foui 
years before the first admission to the hospital at which time weakness and paiesthesias 
were noted The symptoms decreased two yeais later following a blood transfusion 
but the weakness returned, the paresthesia extended to the hips, and vomiting, diai- 
rhea and slight jaundice were also present at the time of the first admission There 
was impairment of pressure, thermal, tactile and pain sensations over the legs The 
led blood count was 1,880,000, hemoglobin 38 per cent, white blood count 11,900, 
and the blood smear showed marked anisocytosis and an occasional nucleated erythro- 
cyte Marked clinical improvement followed two blood transfusions, but during the 
next seven years, until readmission to the hospital the following symptoms were 
noted A gain in body weight, dryness of the skin, loss of hair, absence of sweating, 
intolerance to cold, swelling of tlie hands and feet, decreased mental activity, loss 
of memory, ataxia and a marked staggering gait The weakness and paresthesia 
became increased during the last three vears of this period and she was referred to 
the hospital with a diagnosis of pernicious anemia, but upon examination she was 
found to have myxedema The reflexes were sluggish and the lower legs were 
markedly hyperaphic Pallanesthesia was present to the twelfth dorsal vertebra and 
the position and thermal senses were decreased over the legs A marked stagger 
was present and the Romberg test was positive The red blood count was 4,270,000, 
hemoglobin 86 per cent, and the blood smear was normal Achlorhydria was present, 
even after histamine The basal metabolic rate was 33 per cent below normal 

The myxedema subsided following the administration of desiccated thyroid and 
the neurological condition improved Five months later the pallanesthesia and Rom- 
berg test were unchanged but marked improvement was noted in the gait and 
paresthesia 

Case 2 A white married female, aged 57, entered the University Hospital com- 
plaining of weakness, inability to walk, and pain in the legs The patient was well 
until eight years before admission when she noted ataxia, paresthesia, sore tongue 
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and pallor The physician consulted at that time made a diagnosis of a “ posterior 
cord lesion” The red blood count was 2,400,000, hemoglobin 50 per cent, and there 
was no free hydrochloric acid in the gastiic juice The blood Wassermann was 4 
plus She received antisyphilitic treatment with mercury, bismuth and iodides for six 
months, with some general improvement Three years later the pallor increased, 
jaundice developed and the patient suddenly became unable to walk Within a few 
minutes she became unconscious and was taken to a hospital where the red blood 
count was 1,800,000 and hemoglobin 55 per cent Achlorhydria was again found 
and prompt improvement followed liver and liver extract therapy After two months 
the red blood count was 4,420,000 and hemoglobin 75 per cent, but reticulocyte counts 
and a basal metabolic rate were not obtained She continued to improve but the 
abasia persisted, and dryness of the skin, loss of hair and gam in weight were noted 
during the three-year period prior to admission Liver and liver extract were omitted 
for SIX months, she gradually became weaker, and was referred to the hospital with 
the diagnosis of pernicious anemia 

Upon examination she was found to have myxedema and the following neuro- 
logical findings A positive Babinski reflex and a decrease of the sensations of 
position, two-point discrimination and pallanesthesia of the lower legs 

The red blood count was 3,140,000 and hemoglobin 75 per cent Achlorhydria 
was present even after histamine The blood bilirubin was normal and the basal 
metabolic rate was 48 per cent below normal 

The reticulocyte count, red blood count, and hemoglobin did not change following 
adequate amounts of liver extract before and after the myxedema had been controlled 
with desiccated thyroid gland Nine months later the neurological symptoms and 
findings were unchanged and the red blood count was 4,600,000 and hemoglobin 68 
per cent 

Although 20 months later the neurological symptoms and findings were un- 
changed, she was able to walk with the assistance of a cane The erythrocyte count 
was 44 million and hemoglobin 82 per cent The intrinsic factor was found to be 
absent from gastric juice when analyzed by the method described by Castle ® The 
negative result in this case may har e been due in part to the small amount of gastric 
juice obtained, which varied from 50 to 150 c c daily The intrinsic factor, however, 
was present m comparable amounts of gastric juice obtained from another patient 
with myxedema who had an achlorhydria without an anemia 

It IS difficult to exclude pernicious anemia in the tM o cases The normal 
blood count in the first case is against pernicious anemia, yet spontaneous 
remissions occur The failure of the second case to respond to adequate 
liver therapy before and aftei the myxedema had been controlled is incon- 
sistent with pernicious anemia, yet there was a primary anemia, a history of 
definite response following liver and liver extract therap)’’ and the intrinsic 
factor was absent from the gastric secretions Cases of co-existing per- 
nicious anemia and myxedema leported by Sturgis and Isaacs ^ and Means, 
Lerman and Castle ® had a hematopoietic response following liver extract 
However, the anemia of myxedema did not respond to liver extract m the 
cases studied by Baldridge and Greene ® and Lerman and Means ' 
cc presence of subacute combined sclerosis in both cases adds to the 
1 culty, since myxedema is not listed as one of the etiological factors and 
some neurologists think tliat it occurs only in pernicious anemia A review 
o t le neurological conditions that may occur in m 3 xedema b} Mussio- 
ournier did not include subacute combined sclerosis Briggs ” obser^ ed 
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two cases of anemia with myxedema and evidence of combined systemic 
disease, and thought that they weie not true pernicious anemia Both cases 
weie not impioved with thyroid theiapy and terminated fatally Lisser 
and Anderson insinuate that the piesence of coid lesions is of grave piog- 
nosis in myxedema, but both of my patients responded to thyroid in the 
usual mannei 

Myxedema and pernicious anemia weie the only possible etiological 
factors for the subacute combined sclerosis in my first case, while syphilis 
was a possibility in the second case But negative blood and spinal fluid 
Wassermanns and normal spinal fluid cell count and globulin during the 
time the patient was in the Univeisity Hospital and the absence of other 
evidence of syphilis, are strong evidence against syphilis as the etiological 
agent If subacute combined sclerosis does occur m myxedema, it adds 
further to the difficulty in differentiation of peimcious anemia and myxe- 
dema m some patients 

The following case is reported as an instance of the coincidence of both 
pernicious anemia and myxedema 

Case 3 A white male, aged 44, entered the University Hospital complaining 
of weakness, pain in the right chest, and anemia He had always been well until 
1926 when weakness and jaundice were noted He went to a well known clinic in 
June 1927, and was told he had pernicious anemia The red blood count was 1,610,000 
and hemoglobin 33 per cent He was given a liver diet and the red blood count 
increased to 2,910,000 and the hemoglobin to 60 per cent A mild subacute combined 
sclerosis was present at that time The patient continued to take a liver diet and 
liver extract intermittently and felt fairly well During the two or three years 
before admission to the University Hospital paiesthesia became increased and the 
following symptoms appeared Slight dyspnea upon exertion, difficulty of hearing, 
slowness of speech, loss of hair, thickness of the tongue, slow mental reaction, poor 
memory and sensitiveness to cold Seven weeks before admission he developed 
pneumonia which was complicated by pleural effusion Following this the sjraptoms 
were aggravated and he noted awkwardness in buttoning his clothes The patient 
was sent to the hospital with the diagnosis of pernicious anemia and pleural effusion, 
but upon examination he was found to have pleural effusion and myxedema Pal- 
lanesthesia and absence of the two-point discrimination were found over the lower 
legs but the position sense was normal The red blood count was 4,020,000, hemo- 
globin 58 per cent, and hematocrit 35 5 per cent The red blood cells in the smear 
were deeply stained but polychromasia was absent The size and shape of the cells 
did not show the variation anticipated foi pernicious anemia A majority of the 
polymorphonuclear cells contained several lobes The blood bilirubin (van den 
Bergh) was normal and free hydrochloric acid was absent from the stomach The 
basal metabolic rate was 44 per cent below normal 

With the slight anemia it was felt that the pernicious anemia was not of conse- 
quence in the patient’s condition and liver extract and desiccated thyroid were given 
Prompt improvement in the patient’s condition occurred and the red blood count 
increased to 4,490,000 after one montli 

In the cases of coexistent myxedema and pernicious anemia reported by 
Means, Herman and Castle ® the pernicious anemia antedated the myxedema 
This was also true in the case just reported It must be said that if these 
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instances of the simultaneous existence of the two conditions are evidence 
of some relationship between them the nature of this relationship remains 
entirely obscure 

Summary 

Although myxedema and pernicious anemia are as a rule easily differ- 
entiated, there may be no distinctive features in the histor}'-, physical or 
laboratory findings The two diseases are not likely to be confused if 
myxedema is considered in the differential diagnosis of pernicious anemia 
The neurological findings, blood smear, and basal metabolic rate are of the 
greatest value m the difficult cases Both diseases may be present and a 
therapeutic test with liver extract may be necessary to ascertain the presence 
or absence of pernicious anemia, yet a negative response m the presence of 
subacute combined sclerosis leaves the diagnosis uncertain 
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CONTROL OF THE TOBACCO HABIT ' 

By John L Dorsey, M D , F A C P , Baltwioie, Maiyland 

The physician is fiequently called upon to plan a regimen for the patient 
under his care where it is more or less apparent that some resti iction in the 
use of tobacco is desirable The indications for such limitation are not 
clear-cut because the eftects of nicotine as a chionic poison to those who 
habitually smoke to excess aie by no means obvious, and are certainly 
subject to considerable individual variation Whethei nicotine plays a 
definite pait in vaiious forms of vascular disturbance may be open to some 
discussion, but it is within the practitionei ’s routine expeiience to observe 
that appetite is reduced by smoking, that the sense of general well-being is 
sometimes adversely affected, that vaiious lesser disturbances (cough, pal- 
pitation, nausea, fetor oris, vague indigestion) aie at times associated with 
excessive use of tobacco Reference to cuirent medical literature shows 
that the consequences of the abuse of tobacco aie being recognized In the 
past tliree years the ill effects of nicotine have been discussed in connection 
with such varied subjects as peiipheral vascular disease, organic and func- 
tional diseases of the stomach, pregnancy, headache, hyperglycemia, rhinitis, 
hypertension, asthma, cirrhosis of the liver, deafness, amblyopia, ether 
anesthesia, and others This in face of an endless ban age of piopaganda 
laid down by the tobacco companies in the form of attractive advertising 
and inesponsible physiology Some of our “best people ’’ live in a world 
where one smokes all day long “ for digestion’s sake,” wheie ceitain brands 
of tobacco fail to “ get the wind,” and are exclusively used by our various 
champions, wheie one’s private pH is puffed up oi down by change in 
manufacturer — oi so at least, according to the back page of almost any 
magazine Even our medical journals now carry cigaiette advertisements 
with a scientific flavor The whole medical diiectory leceives a carton in 
Its mail and any physician who smokes a pack or two is qualified to render 
a scientist’s opinion on the supeiior merits of the enclosed brand 

It would seem to be accepted that the ill effects of tobacco, whethei 
taken as smoke or otherwise, are largely associated with the nicotine present 
in the leaf That a very appreciable amount of this alkaloid is absorbed by 
the heavy smoker has been demonstiated The plants from various parts 
of the world vaiy widely in then nicotine content, most of oui native to- 
baccos containing a high percentage of the alkaloid It is also of interest 
to note that the smoker who does not 'inhale will absorb only a third less 
nicotine than the more orthodox smoker, saliva being a solvent for this 
alkaloid 

If we accept the fact that the use of tobacco in its vaiious preparations 
IS a foim of drug addiction, even though a pleasant one not affecting 
* Received for publication April 30, 1936 
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ciiminal statistics, i\e can moie leadity help oui patient when he finds that 
his problem has gotten out of hand Meiety to ad^ ise that smoking be dis- 
continued is usually futile The real addict, the smokei of 20 to 50 cig- 
arettes a day, cannot lay aside the habit of years with an easy nonchalance 
He has ahead of him wretched days of withdrawal symptoms which will 
usually end with surrender to the habit ivhich is more deeply rooted than 
one cares to admit The moral catastrophe is very like the alcoholic’s 
Ingenuity is exercised m discovering reasons to escape from the new reso- 
lution In the end, most say in their desperation that no theoretical harm 
which tobacco might do is enough to make them endure the wretched state 
of their person, and a return to the old habit very quickly finds them back 
at the former level of consumption Marked limitation in tobacco well 
below a previously established quantity seems more difficult than complete 
abstinence In addition to the nervous symptoms which follow withdrawal, 
the mechanical aspect of smoking or chewing plays some part After a man 
has lit a cigar, cigarette or pipe after every meal for many years he will at 
first be at a loss what to do with his hands at such times Likewise the 
confirmed cigaiette smoker wants a cigarette between fingers or lips when 
under any tension 

The first requisite in the cure is a patient who wants to stop the use of 
tobacco in any form The reasons may be medical, financial, aesthetic, or 
otherwise, but the determination to discontinue must be there if we are to 
get any permanent lesult with the nicotmist — as is true for all addictions 

In an attempt to find some medicinal prepai ation which would lessen the 
deprivation symptoms when tobacco is cut off, trial was made of lobelia, 
which closely resembles nicotine m its eftects upon the nervous system 

Lobelia, or Indian Tobacco, the leaves and tops of L inflata, a common 
wild flower with a blue blossom, was used for smoking and chewing by the 
American Indians in place of, or mixed with, tobacco In 1813 Cutlei 
wrote of the use of lobelia m asthma and other spasmodic lespiratoiy con- 
ditions Since then it has been in varying favor foi its local and s}stemic 
actions, used chiefly by the Eclectic school Recently its impoitance has 
been as a respiratory stimulant 

Lobelia has been shown to contain five alkaloids, chief of which is 

lobelinc, C22H27NO2 Lobehne exerts almost the same effects as nicotine 

Theie is caused a brief stimulation of the motor centers m the spinal cord 

and medulla This stimulation is soon followed by depression, and later 

paralysis with large doses The feature of the action of the drug is the 

stimulation of the motor neive endings 111 the involuntary muscles The 

syauptoms of poisoning resemble those of nicotine nausea, giddiness, faint- 

ness, ^ omitmg, cold sweats The use of nicotine leads to some tolerance for 
iobeline 

The usual plan has been to ha^ e the patient smoke as is his wont on tlie 
c a) until the mid-day meal is eaten All use of tobacco is then 
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abruptly stopped The fiist dose of lobeline sulphate, 0 008 gm (1/8 gr ), 
IS given by mouth in capsule form immediately after the meal The drug 
IS then further used m the same dosage as the patient may feel the urge to 
smoke It has not been found necessary to use over 18 doses in 24 hours 
and often three or four have been sufficient The patient decides when a 
dose is necessary and foi how many days he needs this form of substitu- 
tion theiapy A week of gradually lessening use of lobeline has been ample 
111 most cases, with a few capsules on hand to meet any sudden recrudescence 
of the former urge It seems less distressing to start this treatment on a 
day of rest rather than when the patient is undei the pressure of his usual 
activities 

After the first several doses of lobeline the desire to smoke grows less 
and less insistent The hunger returns in waves which are progressively 
easier to put off without the use of the Indian Tobacco For a day or two 
there may be some nausea, a metallic taste, and an uncertain feeling of 
malaise, but no moi e unpleasant s)'mptoms have been encountered As with 
tobacco, nausea piotects against gross over-dosage The first subjective 
improvement noted has been a marked increase in the acuity of the olfactory 
and gustatory senses One man who had smoked 40 cigarettes daily foi 
at least 15 years said on his third day of lobeline that he was tasting and 
smelling things which he had almost forgotten A disconcerting revela- 
tion which this latter sense quickly reveals is that the non-smoker sufters in 
the near presence of the smoker, having lost his piotective adaptation Ap- 
petite shows prompt impiovement, sometimes to a marked degree, and this 
can be taken advantage of at once Nervous, undernourished young women 
111 particulai aie sometimes seen to undergo a renaissance wffien tobacco is 
put away Likewise, the tense, active, tired man often improves his state 
of health markedly by interruption of this habit The iriitation of the 
smoke in the upper air passages is an effect which leaves behind no regrets 
at its passing The nasophaiynx seems suiprisingly clear wdien fieed of 
this foreign mattei The chronically coated tongue of the heavy smokei 
loses its coveiing Bettei “ wind ” is regulaily observed The most giati- 
fymg improvement is the inci eased enduiance and the improved sense of 
w^ell-bemg wffiich have been leported by foimer addicts A definite hypo- 
thyroidism developed in two patients about six weeks aftei tobacco was 
stopped It IS of interest to consider whether there was any causal relation- 
ship here Another man who had suffered with cold hands and feet foi 
years during the winter, found himself free of this complaint in Ins first 
winter without tobacco Two men use lobeline to restrain their desire to 
smoke when they must be for some time in places where this practice is 
prohibited A “ hard night ” is distinctly less “ hard ” when tobacco is 
omitted It must, of course, be recognized that excessive use of tobacco 
may be a result of nervous irritability as w^ell as its cause Appai ently the 
1 esults have been the same with either sex 
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This general plan has been followed out over a period of eight months 
with a series of patients who had previously tried stopping gradually or 
abruptly but had all gone back to the pleasant vice The results have been 
encouraging In the great majority of instances it has been stated that 
there was no comparison between the uneasiness of stopping without lobeline 
and when this drug is used as a buffer Once the acute discomforts are 
passed, the alternate diug is omitted, and then it is a question for the patient 
to decide whether he thinks it worth while to “ stay stopped ” He will 
frequently regret the passing of his former solace but will not again suffer 
severe pangs for the want of it 

The lobeline can be expected to reduce the misery of deprivation to 
within relatively easy limits It is to dull the acute symptoms of withdrawal 
that the drug is used After this stage is passed, it is comparative^ easy to 
abstain from tobacco if there is determination to do so 



STUDIES OF THE NITROGEN AND SULPHUR 
METABOLISM IN A CASE OF CYSTINURIA-* 

By G P GRABriHLD, FACP, and B Prescott, Boston, Ma<;sachusett'i 

Since the intioduction of satisfactoiy methods of studying the sulphur 
partition, a number of cases of cystinuna have been studied without, how- 
ever, piovidmg a basis foi an adequate explanation of the condition Ex- 
cellent reviews ^ of the cases so fai studied have been published The 
metabolic data are confusing and contradictoiy 

Our puipose was to study the effects of diets high and low in sulphui 
on the cystine excretion in a patient with cystinuna As will be seen this 
could be accomplished only indirectly On account of the intimate connec- 
tion between the nitrogen and sulphur metabolism, it was desiiable to devise 
a diet or rather a set of diets in which the nitrogen intake would be con- 
stant while the sulphur intake varied Such a diet would also eliminate 
the influence of the specific dynamic action reported by Lewis Pie found 
that cystine excietion varied with the total protein of the diet rather than 
with Its cystine content 

To this end we used gelatin as the chief source of dietary protein in our 
test diets Such a diet contains a minimal amount of cystine sulphur and 
IS low in total sulphur content From a practical point of view if the 
cystine output can be reduced, calculus formation should be delayed 

Our patient was a married woman, aged 35, who had had her first attack 
of renal colic m the winter of 1928-29 It was not until December 1933 
that she was operated upon at the Massachusetts General Hospital and four 
calculi were removed from the left renal pelvis They were analyzed by 
Dr Fuller Albright and found to be pure cystine, and we are indebted to 
him for the opportunity of studying this patient After removal of the 
stone, the urinary infection cleared up but cystine crystals continued to be 
piesent in her urine She entered the Peter Bent Brigham Hospital foi 
metabolic study in April 1934 At that time she was symptom-free except 
for marked hysteria, which is recorded as a usual symptom in a large numbei 
of these patients Indeed this was such a prominent feature that it pie- 
vented the blood analysis which we had planned Usual examinations re- 
vealed no deviation f i om the normal except for the presence of cystine crys- 
tals and a positive Millon reaction in the urine suggesting the presence of 
tyrosine Hei family history presented no evidence of the hereditary factor 
which has been noted in one-third of the reported cases We had the op- 
portunity to examine the urines of only two siblings and the patient’s son, 
all of which were negative for cystine No arthritic tendencies were re- 

* Received for publication July 3, 1936 

From the Medical Clinic of the Peter Bent Brigham Hospital 

This study was aided bj a grant from the Proctor Fund for the study of Chronic 
Diseases, of Harvard University 
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poited noi were joint deposits found This patient, theiefore, sho^^ed 
calculus formation and markecll) hysterical tempei ament, but failed to 
show aithiitic tendencies oi hei editary factois, these foui being the usually 
described clinical features associated with this anomaly During her stay 
m the hospital the quantity of cystine ci>stals varied gieatly, as has been 
the case with all patients obseived 

The procedure was that usually employed in metabolic experiments 
The diet was calculated from standard tables and duplicate diets prepared, 
one eaten by the patient, the other analyzed for nitrogen and sulphui In 
Older to insure constancy, the same foods were eaten every day with partic- 
ular care to provide the same cuts of meat and parts of vegetables Table 
6 outlines the basic diet and the test diet in which gelatin was substituted 
as almost the sole source of protein Urine was analyzed for the various 
sulphur fractions ® and certain nitrogenous elements,^ stools for total nitro- 
gen and total sulphur 

In our hands the Looney cystine method ® was entirely unreliable, often 
giving results for cystine sulphur higher than the organic sulphur (cf table 
5) Similar results with this method were obtained by Lewis and Lough 
and indeed by Looney, Berglund and Graves themselves Through the 
kindness of Professor Lewis,® but too late for use throughout this study, 
we were enabled to use his modification of Lugg’s simplification of the 
highly specific Sullivan reaction In peiiod 6 of the study (table 5) it 
was found that the figures of the Looney method and this new method 
checked very closely indicating that perhaps 50 per cent to 70 pei cent of 
the neutral sulphur in oui patient consisted of cystine During this period 
(the last) the figures by the Looney method were reasonable in relation 
to the total organic sulphur, whereas in other periods they were obviously 
too high Consequently, our results are based on the figures for neutral 
sulphur 

Table I 


Showing the sulphur metabolism during the first experiment All figures represent 24 
hour excretion in milligrams The percentage of the total sulphur is indicated for the various 
tractions of the urinary sulphur partition 


Period 

Time 

Total 

S 

Total 

SO 4 

Inorganic 

SO 4 

Ethereal 

SO 4 

Neutral 

S 

Stool 

s 

SBai 

ance 

Number 

Davs 

IMg 





Mg 

% 

Mg 

/o 

Mg 

Mg 

I Control 

11 Gelatin 

III Control 

4 

4 

4 

634 

434 

486 

520 

373 

403 

82 

86 

83 

473 

337 

310 

75 

78 

64 

48 

36 

99 

7 

8 
19 

109 

61 

81 

18 

14 

17 

92 

35 

150 

+ 1 
-42 
+ 7 


We carried out tuo experiments on this patient In the first we substi- 
^ ^ tjC atm for almost all the protein in her mixed control diet Recog- 
nizing, tiat gelatin is incomplete in other respects than cjstme, ue added 
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tyiosine and tiyptophane to the gelatin diet in the second expeiiment Ihis 
was especially important in that our patient in all piobabihty had a tyrosi- 
nuria also The feeding of tyrosine in a patient with t)aosmuiia and cysti- 
nuria might thiow some light on the suggested anomaly of the inteimediary 
metabolism said to be conceined in cystinuiia 

The first table shows a summaiy of the details of the stilphui excretion 
in the first experiment The so-called oiganic sulphur fi action of the uiine 
contains the excieted cystine Ihe noimal source of this fraction and its 
constituents are largely unknown It behaves much like cieatimne in the 
mtiogen partition and is very constant and unaftected by ordinaiy fluctua- 
tions in food intake It represents on the aveiage 5 to 10 per cent of the 
total sulphur excietion at ordinary dietary levels This patient was on a 
diet of 58 grams of protein and at this level the organic sulphui should be 
normally less than 10 per cent of the total urinary sulphur It may be seen 
that the organic sulphui fraction was high m all three periods but is dimin- 
ished both absolutely and relatively when gelatin is the principal source of 
piotein in the diet Not much change is evident in the other sulphur frac- 
tions There is a notewoithy i eduction of the stool sulphur during gelatin 
feeding Whether this represents alteied digestive processes, as is sug- 
gested by the fall in ethereal sulphates, or merely an effort to remain in 
sulphur balance, is not clear In table 2 are shown the corresponding details 


Table II 

Showing the nitrogen metabolism corresponding to the sulphur figures recorded in table 1 
The period numbers correspond in the two tables Percentages are of total urinary nitrogen 


In 



Urea N 



Fecal N 

N Balance 

1 

Period j 

1 

c c 

gm 

1 

gm 

% 

1 

mg 

% 

j 

mg 

% 

gm 

gm 

I 

786 

80 

5 5 

69 

130 

1 6 

283 


HEB 

- 1 

11 

1041 

9 8 

6 3 

64 

178 

1 8 

276 

28 


- 9 

III 

736 

1 

7 5 

5 7 

1 

76 

134 

1 8 

280 

m 


- 2 


of the nitrogen excretion during the first experiment This patient is m 
nitrogen equilibrium except during the gelatin period and in this respect 
behaves normally The urinary amino acid nitrogen showed a distinct 
use in the gelatin period though the concentration is unchanged, owing to 
a diuresis which m oui experience always accompanies the substitution of 
gelatin as the sole source of protein 

In the second experiment we added tyrosine (15) and tryptophane (10) 
to the gelatin diet In comparing the output during this period with that 
on the diet containing gelatin alone, it is evident that the addition of these 
ammo acids to the incomplete gelatin reduces both the negative sulphur bal- 
ance (table 3) and the negative nitrogen balance (table 4) This reduction 
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Table III 


Showing the sulphur metabolism during the second experiment All figures represent 24 
hour excretion in milligrams The percentage of the total sulphur is indicated for the various 
fractions of the urinary sulphur partition 


Period 

Time 

Total 

S 

Total 

SOi 

Inorganic 
i SOi 

1 

Ethereal 
' SOi 

i 

1 

Neutral 

S i 

Stool 

S 

S Bal- 
ance 

1 

Number 

Days 

Mg 

Mg 

0/ 

/o 

Mg 

% 

Mg 

% 

Mg 

1 

%i 

Mg 

Mg 

IV Control 

3 

577 

452 

78 

361 

63 

92 

1 

15 1 

125 

22 

99 

+ 3 

V Gelatin plus 
Ammo Acids 

5 

393 

326 

83 

290 

74 

1 

36 1 

1 

9 

67 


38 

-14 

VI Control 

3 

651 

456 

72 

391 

60 

65 

12 

1 

195 

28 

71 

- 1 


in negative nitrogen balance cannot be accounted for by the addition of 
270 mg of amino acid nitrogen alone At the same time, it will be seen 
that the ammo acid exci etion rises higher than in the previous gelatin period 
indicating that some of the ingested ammo acid is excreted unchanged oi 
that the ingestion of amino acids in some other way causes an increase m 
the ammo nitrogen in the urine This period is the only one in which the 

Table IV 


Showing the nitrogen metabolism corresponding to the sulphur figures recorded m table 3 
T he period numbers correspond in the two tables Percentages are of total urinary nitrogen 


Period 

Volume 

Total N 

Urea N 

i 

Am Ac N 

1 

Creatinine N 

Fecal N ! 

N Balance 

Numberi 

c c 

gm 

gm 

1 1 

% 1 

mg 

% 

mg j 

% 

gm 

gm 

IV 

862 

8 7 

5 6 

64 

122 

1 4 



1 3 

- 3 


851 

9 3 

6 2 

67 ! 

250 

2 7 

280 


1 1 

- 5 

VI 

803 

68 

45 

66 

159 

j 

2 3 

280 


1 9 

+ 5 


ammo acid excretion is above the usually stated normal Such figuies are 
1 to 2 per cent ® of the total nitrogen or a concenti ation of less than 20 ing 
per 100 c c In table 4 it will be seen that the ammo acid excretion exceeds 
per cent of the total nitrogen m the last two periods, but in the last period 
t le concentration is just below 20 mg per 100 c c However, the excretion 
Di tie fifth period is increased over the normal by both the criteria men- 
lone In period 2, when gelatin alone was fed, the ammo acid nitrogen 
excretion rose from 130 to 178 mg During period 5 the ammo nitrogen 
excretion was 250 mg 1 hus the addition of 270 mg of ammo acid nitro- 
tjCn to t le gelatin diet m as followed by an increase of 72 mg m the 
unnar) excretion Since the aftei period show ed a somewdiat higher figure 
ox ore we niaj add 25 mg to this figure as total extra ammo nitrogen 
re ion a ter feeding ammo acids This figure is 20 mg less than the 
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t}iosnK nitiogeii fed and suggests that some of the tyiosine must have been 
utilized even if all of the tiyptophane was Howevei, Ave can sa} Avitli 
certainty that about three-fifths of the ammo acid nitiogcn ingested by this 

Table V 

Showing relation between cystine excretion determined by Looney method and related 
urinary constituents in the two experiments It will be seen that this method yielded results 
that were obviously too high m the first experiment though they closely paralleled the neutral 
sulphur The periods are numbered to correspond with the other tables 


Period 

Neutral S 
Mg 

Cystine S 
Mg 

Cystine S | 
Neutral S 
% 

Ammo Ac 

N 

Mg 

Cystine N 
Mg 

Cvstine N 

Amino N 
o/ 
yO 

I 

109 

142 

130 

no 

63 

48 

II 

61 

111 

182 

178 

49 

28 

III i 

81 

125 

155 

n4 1 

56 j 

42 

IV 

125 


82 

122 

48 

39 

V 

67 1 


98 

250 

29 

1 

12 

1 

VI 1 

i 

195 

112 

57 

1 

159 

' 50 

1 

31 

! 


patient was deaminized It is cMdeiit, theiefore, that this patient AVitli 
cystinuria and tyrosinuna can utilize only part of ingested ammo acids other 
than cystine The normal organism excretes all ingested ammo acid as 
urea, and Lichtman has shown that even most patients with hepatic dis- 
ease can oxidize two giams of tyiosme fed by mouth 

Table VI 

A tabular view of the diets fed as calculated from standard diet tables In the other 
tables the nitrogen and sulphur balance is figured on the results of actual analvsis of the food 
eaten 


“Normal” “Test" 

gm gm 


Protein 

58 

58 

(45 gelatii 

Carbohydrate 

173 

132 

Fat 

125 

118 

Calories 

2049 

1831 

Water (including that in food) 

1809 

1838 

Sulphur 

0 69 

0 14 

NaCl 

1 57 

0 75 

Added NaCI 

2 00 

3 00 

Total NaCl 

3 57 

3 75 


In both 0111 expel mients this inciease m ammo acid nitrogen excretion 
A\ as accompanied by a diminution of cystine niti ogen as estimated from the 
organic sulphur excretion HowcA'^er, the increased ammo acid exciction 
might conceivably be due to failuie of a deamination in the kidne}-, as 
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Krebs has shown that isolated renal tissue possesses powei ful deaminizing 
powers and has postulated that ammonia foimation observed b} Nash and 
Benedict ''■ is a lesult of this deaminization and is legulated b> the neutrality 
needs of the organism Unfortunately such studies were not earned out 
on this patient 

These experiments do not support the idea that cystine output is solely 
dependent upon the specific dynamic action of protein These studies may 
be interpreted as m accord with the hypothesis that this anomaly is con- 
cerned with the intermediary metabolism 

In view of the diminution of organic sulphur excietion when gelatin 
IS fed, It seems logical to conclude that the liberal use of gelatin in the diets 
of these patients might be a useful therapeutic pi ocedui e 


Summary 

1 A case of cystinuna was studied metabohcally on high and low 
sulphur diets using gelatin as a substitute for other protein m the test diet 

2 The cystinuric maintains a normal nitrogen and sulphui balance 

3 Gelatin feeding deci eases the cystine output (as measuied by the 
organic sulphur fraction of the urine) both absolutely and relatively 

4 The negative sulphui and nitrogen balance during gelatin feeding is 
diminished by adding tyrosine and tryptophane to the diet 

5 Evidence is supplied by these experiments to support the hypothesis 
that this anomaly concerns the intermediary metabolism and that in this 
case other amino acids are abnormally handled 
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THE USE OF HISTIDINE HYDROCHLORIDE 
(LAROSTIDIN) IN THE TREATMENT OF 
PEPTIC ULCER 


By John T Eads, M D , Philadelphia, Pennsylvania 


During the past three yeais a great deal of interest has been aioused by 
reports of the use of histidine hydrochloride (Larostidin) in the treatment 
of peptic ulcer Due for the most part to favorable immediate results re- 
ported, this particular substance has enjoyed a widespread usage In very 
few of the reports has there been a sufficient follow-period of observation 
for really accurate estimation of its true worth in compaiison with the time 
honoied dietary and alkaline regime It has been the hope of the users 
of this treatment that the long drawn-out medical treatment of peptic ulcers 
could be avoided and that immediate and lasting improvement would follow 
The earliest reports on immediate results were optimistic and tended to bear 
this out, but subsequent reports and two very recent ones have to a certain 
extent indicated the fallacy of this hope 

This treatment was introduced by Weiss ^ and Aron ® of Strasbourg in 
1933 Experimental ulcers were pioduced in dogs after the method of 
Mann and Williamson ^ These ulcers were considered caused by the lack 
of duodenal juice and its effect on the digestion of pioteins The investi- 
gators treated these ulcers by using various combinations of amino acids 
and produced favorable healing results m a small series of animals Weiss 
and Aron^ then treated ulcer patients, at first with a combination of histi- 
dine and tryptophan, and reported evidence of healing Later the use of 
histidine alone was found, by Aron,® to produce the most favorable results 
Since this experimental work many other foreign authors have reported 
their results in the use of injections of histidine hydrochloride in the treat- 
ment of peptic ulcers in humans Among these are Lenormand,® Bogen- 
dorfei,' Hessel,® Bulmer,® Stolz and Weiss,^“ and Blum Most of these 
authors repoit the immediate results in small senes of cases and for the 
most part these results have been uniformly impressive They have re- 
ported not onlj' prompt symptomatic relief, but disappearance of roentgeno- 
graphic signs and reduction in gastric acidity 

In only one or two instances has a follow-up period been of sufficient 
ength to determine what happens to tlie excellent immediate results reported 
Veiss, in a late report, reports on the treatment of 91 ulcer patients o\er 
a period of 18 months 


In tins country there ha\e been fewei lepoits 
liwhlm 


i-aughlin ® reported on a senes of 21 patients m 1935 In 1936 Volim 
publication June 9, 1936 

Hictuline Jefferson Hospital, Philadelphia The preparation of 

Roche, Inc Nutlc\''^N 'j ^ of treatments is Larostidin supplied by Hoffmann-La- 
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and McLaughlin^*' lepoited on 73 patients, a continuation of then previous 
prehminaiy repoit They lepoit in both publications 79 per cent of the 
cases clinically improved aftei six months with 21 pei cent failures They 
also report diminution m gastric acidity 

Eads made a prehminaiy repoit on the treatment of 35 cases of peptic 
ulcers with histidine with 65 pei cent showing immediate clinical improve- 
ment and 35 per cent considered as failures He found little or no effect 
on the acid curAe Six of his cases piesented roentgenographic evidence 
of disappearance of the ulcei defoimity 

Rafsky repoited a senes of 26 cases so treated with symptomatic lelief 
obtained in 19 over a four-month period He observed marked reduction 
of acid Practically all of these leports Avere made on ulcer patients treated 
as ambulatory cases and Avith little oi no dietaiy lestnctions 

The latest reports on the use of histidine hydrochloride in the treat- 
ment of peptic ulcei ai e those by SandAveiss and Martin These authors 
ti eated a series of 40 patients and 41 patients, respectively They had also 
a control senes of patients ti eated Avith diet and alkalis foi approximately 
the same length of time Avith foIloAA'-up periods of one year oi moie They, 
too, found some very favorable immediate lesults from the use of histidine 
treatment but after an observation period of from a fcAV months to a yeai 
01 more found a high percentage of recun ence of symptoms — highei in 
those patients treated with histidine than in the series treated Avith diet and 
alkalis alone 

SandAveiss repoits that 85 per cent of patients shoAvmg i emissions of 
symptoms due to the histidine treatment returned Avith ulcer symptoms 
within SIX months after treatment Pie does not advise the routine use of 
histidine in the treatment of peptic ulcers but believes it may have a place 
as an additional weapon in the regular medical treatment armamentarium 
Martin found that his percentage of recuiiences A\^as largei than in 
those cases treated by diet and alkaline theiapy He felt that the results 
of histidine therapy were symptomatic and transient 

Both SandAveiss and Martin report very little effect on the gastric acidity 
in their senes of cases treated Avith histidine hydiochlonde 

The piesent leport deals Avith 85 cases of peptic ulcei Avhich have been 
ti eated Avith daily mtramusculai injections of a 4 pei cent solution of histi- 
dine hydrochloiide The numbei of injections has A^aried fiom 15 to 36 
Avith 70 cases receiving 24 injections each 

Each patient was diagnosed definitely a case of peptic ulcer, clinically 
and by positive roentgenographic findings 

There were 77 cases of duodenal ulcei and 8 cases of gastric ulcer 'I he 
average duration of symptoms Avas six years The shortest history of 
symptoms Avas tAvo months and the longest history indicated 12 yeais’ dura- 
tion Fifty-five of these cases had been on previous ulcer tieatment, usually 
consisting of some form of dietary lestnction plus alkaline medication 
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Eight of these patients had undergone previous suigical operations for then 
conditions — two having had a perforated ulcei with repair and six having 
had gastro-enterostomies 

In the majority of cases seveial analyses of the gastric acidity were 
made before, during and at the completion of the course of treatment 

All were examined roentgenologically before institution of the tieat- 
inent, several during the course of the treatment and all at the completion 
of the course 

Records were kept with regaid to sj mptomatology, weight, et ceteia, 
during the course of treatment 

Sixty cases were treated as stiictlj' ambulatory cases with little oi no 
dietary restrictions Twenty-five cases were treated as hospital cases, but 
not confined to bed Ten of these were restiicted somewhat as to diet and 
given occasional doses of alkalis 

The patients have been separated into two groups — one group of 45 
cases which has been followed for a period of approximately 18 months, the 
other group of 40 cases which has been followed for a period of six months 

Immediate Results of Histidine Treatment 

There were no untoward reactions in any of the cases treated Tem- 
peratures, blood pressures, pulse rates and blood counts were unaffected 

There was very little alteration in the gastric acidity Only eight pa- 
tients showed any appreciable diminution in acidity and these were those 
having marked hyperacidity 

Eight patients presented roentgen-ray evidence of immediate healing b) 
disappearance of radiological signs of the ulcer About half of the re- 
mainder showed some improvement in the roentgen-ray findings, such as 
lessened irritability, spasticify and tenderness in the region of the ulcer de- 
formity The remaining patients exhibited no change in the roentgenologic 
findings Gastric ulcer patients presented the best response to the treatment 
from the roentgenologic point of view 

Those patients presenting evidence of obstruction were not benefited by 
the injections and in two cases were made worse by the treatment 

All of the cases pieviously opeiated upon showed immediate signs of 
improiement clinically Fue of these remained clinically improved aftei 
one } ear of observation 

A gam m weight accompanied clinical iinpi ovement In some instances 
t iis vas quite rapid Flowever, while this gam m weight persisted duiing 
t le active treatment, it tended to drop off and even be lost during the follow- 
up 0 sers'ation period m manj' instances An increase in appetite and sense 

o ve -being was also experienced in those cases showing immediate im- 
provement I 

In most cases m which clinical impro\emtnt was noted it appeared early 
m c course of treatment, usuallj before five injections had been given 
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In only a few of the cases which showed nnpioveinent, was the suggested 
full numbei of 24 injections given befoie lelief was obtained In six 
cases, 36 injections were given without benefit In a few cases after 24 
injections had been given, theie was some improvement noted a few weeks 
aftei completion of the couise This suggested some delayed benefit, but 
it was not permanent Generally, those cases showing the greatest clinical 
improvement did so after only a few injections, those having 24 or more 
injections showed the poorest i espouse 

Gastric ulcers presented the best i espouse clinically as well as from the 
1 oentgenologic point of view Those patients in the younger group with 
shorter histones and with no complicating factois such as obstruction or 
hemorrhage also responded more lapidly and more completely to the 
treatment 

The following tables show lesults in the two groups of patients, and 
the percentage of recuriences in those cases showing immediate improve- 
ment These 85 cases have been obseived over periods varying from six 
to 18 months There are 10 other cases which have been treated but are 
not included in this senes because they failed to return for check-ups and 
then lecords are incomplete 

Tablc I 

45 Cases 39 Duodenal Ulcers, 6 Gastric Ulcers 


Obseri'ation 

time 

X-ray 

healed 

X-rav 

improved 

Clinicalb 

improved 

Unimproved 

! 

Recurrence 
of Simptoms 

1 month 

6 

13 

28 (62 2%) 

17 (37 7%) 


6 months 

6 

11 

18 (64 3%) 


10 (35 7%) 

12 months 

5 

9 

14 (50%) 


14 (50%) 

18 months 

5 

4 

9 (35 7%) 

— 

18 (64 3%) 

! 


From table 1 can be seen that of the 28 cases showing immediate evi- 
dence of healing 35 7 pei cent presented reciiirence of sjmptoms within six 
months At the end of 18 months 64 3 per cent show a letuin of symptoms 


Table II 

40 Cases 38 Duodenal Ulcers, 2 Gastric Ulcers 


Observation 

X-ray 

X-ray 

Clinically 

Unimproved j 

Recurrence 

time 

healed 

improved 

improved 

of Symptoms 

1 month 

2 

14 

23 (57 5%) 

17 (42 5%) 



6 months 

2 

6 

9 (39 2%) 


14 (60 8%) 


In table 2, 23 cases, oi 57 5 per cent showed clinical evidence of healing 
Of these, aftei a six months observation period 14 cases or 60 8 per cent 
piesented a leturn of their symptoms This group comprised older patients 
with longer histones than the group outlined in table 1 There were only 
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two gastric ulcers m this group both of which presented both loentgen-ray 
and clinical evidence of healing and remained well Foui of the cases in 
this group showed evidence of obstruction and did not benefit at all by the 
treatment 

Discussion 

It would seem therefore from the literature on the subject of histidine 
hydrochloride tlieiapy in the treatment of peptic ulcers that whereas the 
immediate results secured may be generally favorable, this favorable effect 
IS not continued m a large percentage of cases 

The mechanism by which histidine therapy produces benefit in those 
cases showing immediate improvement is by no means satisfactorily ex- 
plained The theory of Weiss and Aron postulated a deficiency in pro- 
tein metabolism, with consequent loss of mucosal resistance It is not ac- 
cepted by many investigators Some have held that the stimulation of an 
increased secretion of mucin might have a bearing, otliers that there is an 
analgesic effect produced by the injections No doubt some of the favorable 
effects may be due to a psychic effect produced by the injections of a new 
substance with a considerable reputation The true mechanism is not yet 
fully understood 

As other observers have found, the immediate results obtained in the 
use of histidine hydrochloride are excellent in a large number of cases of 
uncomplicated peptic ulcer They compare very favorably with the best 
results obtained from the rigid dietary, alkaline regimen Howe^ er, their 
end-results after fairly short observation periods are not as good as the 
end-results following the orthodox medical treatment 

Yet, there seems to be a place for the use of histidine in the treatment 
of peptic ulcers, for in many cases relief of symptoms is so prompt and so 
spectacular that this immediate effect alone would justify its use It would 
seem logical to employ this new agent as an adjunct to our regular medical 
treatment 

From the observation of its usage so far reported, histidine hydrochlo- 
ride therapy cannot supplant the dietary-alkaline medical treatment, but it 
may be a valuable addition to this treatment, particularly m those cases 
which do not respond readily to the orthodox measures In those cases in 
uliich further surgery is contraindicated histidine therapy offers aid, such 
as marginal ulcers and reactivated ulcers following surgical procedure No 
attempt has been made to institute a second course of injections after six 
montis m order to determine if there nould be any benefit resulting from 
siicli a procedure It might be well to do this 

Conclusions 

fn\ periods of from six months to 18 months ha\e shown that tlie 

ra e results obtained immediateh during the actne course of treatment 
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With histidine hydiochloiide aie not continued in fioni 35 pei cent to 6S 
per cent of the cases 

Fioin the present indications it would appeal that the use of histidine 
alone offeis end-iesults of less lasting benefit than the legular dietary and 
alkaline theiapy in the average peptic ulcei patient Howevei, combined 
with the regulai oithodox medical treatment, histidine may hasten the good 
lesults expected It certainly is woith tiying in those cases resistant to 
the usual tieatment Fuither study of the histidine injection treatment 
should be continued 
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THE RELATIONSHIP OF BACILLARY DYSENTERY 
TO DISTAL ILEITIS, CHRONIC ULCERATIVE 
COLITIS AND NON-SPECIFIC INTES- 
TINAL GRANULOMA 

By Joseph Feesen, M D , Xczv Yoik, N Y 

The purpose of this communication is to present foi critical considera- 
tion certain data which liaAe been collected to suppoit the contention that 
acute bacillar} dysenteiy, acute and chronic distal ileitis, chionic ulceratne 
colitis and chronic non-specific intestinal granuloma have a common patho- 
genesis The evidence to be offeied will be consideied under the following 
sub-divisions, viz epidemiological, clmical, serological, bacteriological, 
pathological and roentgenographical An effoit \m11 then be made to corre- 
late the findings repoi ted under the respective headings and to apply them in 
diagnosis and theiap) The material which foims the basis for this stud} 
includes 400 cases of acute hacillai} dysentery (1 majoi epidemic, 6 minoi 
outbreaks, sporadic cases), 29 cases of acute distal ileitis, 22 cases of chronic 
distal ileitis, 18 cases of combined chronic ileocolitis and 84 cases of chionic 
ulcerative colitis The peiiod co\ered is fiom Septembei 1933 to June 
1936 These data aie supplemented by a 9 to 12 months follow-up stud} 
of the Jersey City epidemic \\hich has co^ered 122 out of an oiiginal group 
of 210 hospitalized patients 


Epidemiology 

In the United States the seapoit cities aie the chief endemic areas foi ' 
acute bacillar} dysentei} The general geographic distribution of acute 
distal ileitis, chronic distal ileitis and chronic ulceiative colitis corresponds 
to that of bacillary dysentery Inquiries show that t|iere are no published 
or unpublished statistical data no\\ available on these diseases fiom an} 
source, including the United States Arm}, United States Public Health 
Service and the American Public Plealth Association The reason is obi i- 
ous, as ileitis, chronic ulcei atn e colitis and non-specific granuloma have been 
legarded as diseases of unceitam etiolog} The inci easing frequency of 
obseriation of these diseases dining the last decade is believed to be asso- 
ciated with the increase in bacillar} dysentery and not due merely to greatei 
keenness in diagnosis Outbreaks of dysentei} in the Neii York area occur 
oth m winter and summer often m hospitafs through impropei isolation 
of unrecognized cases 

Contact infection in chronic distal ileitis and chronic ulcerative colitis 
occurs chiefl} during the stage of acute bacillar} d}senter} -when the specific 

publication Tune 19, 1936 

^ Y epariment of Laboratories and Research The Bronx Hospital, Xew York, 
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oiganisms aie piesent in the feces The incidence of contact infection in 
this series of leported cases of chionic disease is 37 4 per cent, a rather high 
figme since the original somce of infection is difficult to determine after 
one or moie yeais have elapsed Conjugal infection is relatively common 
if the couple were mariied prioi to the onset of the original attack of bacil- 
lary dysentery or if one partner, involved prior to marriage, still harbors the 



Fig 1 Acute bacillary dysentery (Flexner Y), Stages 1 and 2 Arrow points to hyper- 
plastic lymph nodules (Stage 1) Scattered over the remainder of the mucosa are multiple 
areas of focal lymphoid necrosis appearing like the mouths of tiny diverticula (Stage 2) 

organism Evidence of conjugal infection occuired in cases 5, 10, 35, 43 
(table 1) This does not necessarily signify that both husband and wife 
will develop chronic ulcerative colitis, or ileitis, but that clinical and laboia- 
tory data will often reveal the presence of a previous dysentery infection 
with the same organism in both 

Because of the importance of epidemiological studies m establishing the 
pathogenesis of the chronic intestinal lesions a brief summary of some of the 
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cases will be given In each instance there was a coincident time factoi 
and the chronic disease represented a definite continuation of the acute phase 
in a previously healthy individual Except where otherwise specified the 
laboratory studies were made in the chronic stage Titers given refer to 
the agglutinating power of the patient’s serum for dysentery bacilli In 
contact cases the titers given are for the same strain of the organism 


Table I 

Chronic Ulcerative Cohtis — 84 Cases 


No 

Sex . 

Age 

Dura- 

tion 

yrs 

1 

F 

19 

u 

2 

M 

45 

15 

3 

F 

32 

1 

4 

F 

27 

21 

5 

F 

32 

19 

6 

F 

29 

21 

7 

M 

50 

3 . 

8 

F 

41 

1 

9 

M 

20 

4 

10 

F 

: 35 

3 

11 

F 

41 

1 

12 

F 

33 

4 

13 

M 

31 

1 

14 

F 

' 35 

14 

15 

M 

40 

J 

16 

M 

35 

I 

17 

M 

28 

3 

18 

M 

47 

1 

19 

M 

36 

2 

20 

M 

22 

11 

21 

M 


1 

22 

M 

22 

1 

23 

F 

28 

I 2 

24 

F 

40 

7 

25 

F 

11 

i_ 

26 1 

F 

41 

6 

27 ' 

M 

42 

1 

28 

M 


21 

29 

F 

36 

16' 

30 

r 

27 

5 

31 

M 

22 

2 

32 

M 

28 

7 

33 

M 

34 

6 

34 

r 

35 

4 

*>0 

M 

37 

1* 

36 

M 

35 

6 

37 

F 

38 

1 

38 

r 

47 

i 

39 

iM 

38 

1 

40 

M 

22 

2 

41 

M 

27 

2-’ 

42 

M 

8 

2' 


Agglut 


PH 160 
PH MD 320 
PH MD 160 
PH 320 
MD PH 160 
MD PH 320 
MD PH 320 
PH 320 
MD 160 
MD 160 
F 100 
MD 640 
PH 160 
MD 320 
PH 320 
PH 100 
PH 160 
MD PH 160 
PH 100 
SD 40 
MD PH 100 
MD 100 
F 160 
PH 640 
MD F 320 
MD 40 
MD 640 
I MD 320 
MD PH 160 

PH 240 
PH 320 
F 160 
SD SO 
MD 160 
MD 640 
PH 320 
PH 160 
0 


’.Culture 


0 


0 

0 

0 

+F 

0 

0 


0 

0 

+ MD 
0 


0 


0 

0 


+SD 

0 

0 


0 

0 

0 

0 


MD 640 
F 160 
MD 320 


+ MD 


Phage 


Epi- 

demiology 


Surg 

Path 


Necropsy 


Roent 


0 


+ 

+ 


+ 

0 




+ 




+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

-i- 


0 

+ 


+ 




0 

0 

+ 


+ 

+ 


+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 


0 


+ 




0 

0 

+ 


+ 

+ 

+ 

+ 
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+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-f 

+ 

+ 
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Table I — Contvincd 


No 

Sex 

Age 

Dura- 

tion 

yrs 

Agglut 

Culture 

Phage 

Epi- 

demiolog) 

Surg 

Path 

Necropsy 

Roent 

43 

M 

50 

1 

PH 100 


+ 

+ 




44 

M 

29 

1 

JC 320 


1 

+ 



+ 

45 

M 

53 

1 

MD 160 

0 

0 i 



+ 

+ 

46 

F 

35 

1 

F MD 160 


i 




+ 

47 

M 

24 

1 

PH 320 

0 






48 

F 

20 

i 

MD PH 320 

-l-MD 

0 




+ 

49 

F 

31 

1 

S640 

+S 1 


+ 




50 

M 

16 

i 

PH 80 







51 

F 

26 


MD 320 

HMD 

0 

+ 



+ 

52 

M 

35 

6 

MD PH 160 







53 

1 M 

t 36 

2 

PH 160 

0 

0 





54 

1 M 

28 

3 

PH 100 

0 


+ 




55 

M 

22 

V 

F 160 



+ 


+ 

+ 

56 

F 

35 

6 

F 320 

0 


+ 




57 

M 

33 

10 

PH 640 

0 




+ 

58 

F 

19 

1 

MD 320 

0 






59 

F 

57 

19 

MD 120 

0 

+ 

-F 




60 

M 

19 

1 

PH 160 







61 

M 


1 




+ 



+ 

62 

F 

35 

: 

SD 80 

0 




+ 

63 

M 

13 

5 

MD 320 

0 

0 


i 


+ 

64 

M 

30 

6 

MD 160 

0 

0 


1 



65 

M 

14 

2 

MD 160 


+ 




+ 

66 

M 

5 

5 

MD 160 


i 



+ 

67 

M 

26 

12 

MD 320 


+ 

4- 



+ 

68 

M 

22 

5 

MD PH 160 

0 

0 

+ 

1 



+ 

69 

F 

30 

7 

PH 320 

0 




+ 

70 

F 

25 

1 

MD PH 100 



+ 



+ 

71 

F 

28 

3 

PH 40 

0 

+ 




72 

M 

44 

1 

MD 640 

0 

+ 

+ 




73 

F 

13 

2 

MD 160 

0 

0 

4- 




74 

F 

40 

1 

F 320 



+ 


1 

+ 

75 

M 

33 

7 

PH 320 





+ 

76 

M 

19 

15 

PH 100 

+PH 


+ 

1 



77 

M 

40 

2i 

PH 100 



+ 



+ 

78 

M 

35 

6 

PH 320 

0 

+ 

+ 




79 

F 

16 

3 

MD 160 

0 

0 



+ 

80 

F 

28 

1 

MD 320 

0 

0 


i 


+ 

81 

F 

20 

1 

SD 160 

0 





+ 

82 

F 

38 

7 

PH MD 160 

0 

i 




+ 

83 

F 

22 

5 

F 240 

0 

+ 1 




+ 

84 

M 


1 

F 240 


+ 



"f 












- 


Note In this and the following tables emptj spaces indicate no examination made “ 0 ’ 
signifies negatne, “ + ” signifies positne F (Flexner Y), MD (Mt Desert), PH (Park- 
Hiss), SD (Sonne-Duial), S (Schmitz) These strains are all of the mannite-ferincnting 
Flexner type Owing to the heterogeiieiti of the Flexner antigen several strains were 
sometimes agglutinated bv the same seiuni Only highest titcis are given except where a 
special point of interest is inv oh ed 


Epidemiological Data ia Cases or CiiROiXic Ulclrativl Colitis (Table 1) 

Case 2 Male, aged 45 Duiation of disease 15 jears Started during outbreak 
of dysentery in U S Ai my, A E F , duiing the World’s War Titei 1 320 

Cases 59 and 5 Mother, aged 57 and daughter, aged 32 Original infection 
contracted in China 19 yeais ago Mother’s titei 1 120 Daughter’s titer 1 160 
Bacteriophage present in feces of both Daughter’s husband of a recent marriage 
(three months) now has ulcerative colitis and shows a titei of 1 160 against the 
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same strain I wo of hei children bj a previous inaniage ha\e had repeated attacks 
of bloody diarrhea since birth, diagnosed as “ colitis ” Ihese childien are now being 
treated for colitis abroad 

Case 10 Female, aged 35 Duration three years Titer 1 160 and bacteri- 
ophage present in feces Husband had acute djsentery at time of onset of wife’s 
symptoms and now has a titer of 1 100 

Case 11 Female, aged 41 Duration one 3 ear Started during outbreak of acute 
bacillary dysentery in Mexico City Thiee others in party definitely diagnosed by 
attending physician Titer 1 160 Fecal culture positue 

Cases 15 and 16 Male, aged 40 Duration one-half year Titer 1 320 klale, 
aged 35, brother, duration one-half 3'ear, titei 1 100 Child of kittei has had diar- 
rhea for approximately one-half year, titer 1 100 Two others in family^ affected 
but not examined 



Tig 2 '\cute ba(.illar\ dysentery (ktt Desert) , Stage 3 Discrete and confluent ulceration 


Duration one A^ear Follon-up of Jersey' City 


Case 21 klale, age unknomi 
dysentery epidemic^ 

Case 22 Male, aged 22 Duration one year Titer 1 100 Sister admitted to 
lospita iMth appendicular form of acute bacillary dysentery', and at operation there 
acute distal ileitis mtli inesenteiic and mesocohc lymphadenitis Fecal 
culture positne and bacteriophage present Titer 1 100 

•>fr ^lale, aged 37 Duration one and one-half years Titer 1 640 Wife 

attccted during acute stage Titer 1 160 

Cnc*' m d7 Follow-up of Jersey City epidemic 

V ^'1 a e, aged 38 Duration one year Follow-up of Jersey City epideinic 
, yy 10 y\as a so affected during the epidemic is free of symptoms 
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Fig 3 Case 55, table 1 Chronic ulcerative colitis with polyposis cystica Arrow points 

to ileocecal valve Accession No 7160 
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Fic 4 



Case 3, table 2 Obstructive granulomatous lesion in distal ileum 
Accession No 7938 
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Case 40 Male, aged 22 Duiation two years Titet 1 640 Fecal culture posi- 
tive and bacteriophage 'present At onset of disease nursed friend ill with “ dysen- 
tery ” who afteiwaids died 'Ihe necropsy findings weie chioiiic distal ileitis and 
chronic ulcerative colitis with polyposis cystica 

Case 43 Male, aged 50 Dm ation one jeai 0 itei I 100 Bactei lophage pres- 
ent in feces Wife had dysenter} at onset of patient’s disease Titer 1 160 

Case 44 Male, aged 29 Duration one year Follow-up of Jersey City epidem’c 
Case 49 Female, aged 31 Duration one j ear Titer 1 320 Dysentery started 



e ‘'f' 


Fig S Case 8, table 2 Sketch of ileocecal region Note polypoid areas of intact 
mucosa, serpiginous and linear ulcerations The process e\tends into the appendix Ac- 
cession No 9273 

during outbreak in Russia in which a party of i isiting scientists, including the patient, 
•weie affected Fecal culture positive 

Case 51 Female, aged 26 Duration one-half yeai Titer 1 320 Fecal cul- 
ture positive Dysenter) incurred during outbreak at institution for children where 
patient worked as practical nurse Her child died of acute bacillary dysentery and 
necropsy revealed a diffuse acute inflammation of the small and large intestines with 
follicular hyperplasia and necrosis and an associated mesenteric lymphadenitis 

Case 56 Female, aged 35 Duration six: years Titer 1 320 Mother, sister 
and brother haae a similar condition but only the sister consented to examination 
Titer 1 40, subdiagnostic, bacteriophage present in feces 
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The possibility of familial contact infection is well illustrated by the following 
case 

Case 67 Male, aged 26 Duration 12 years Titer 1 320 Bacteriophage pres- 
ent 111 feces Eight others in family affected Upon sigmoidoscopic examination 
two sisters showed typical lesions of chronic ulcerative colitis One sister had a 
titer of 1 320 with bacteriophage present in feces Three of her young children 
have had chronic diarrhea since birth, one having died of it during infancy The 
other sister had a titer of 1 320 One cousin died of “ intestinal hemorrhages ” A 
grandmother and uncle have had “chionic colitis with diarrhea” for many years 
No further examinations were permitted 

Case 68 Male, aged 22 Duration five years Titer 1 160 Two sisters af- 
fected with “chronic diarrhea,” one having a titer of 1 320, the othei 1 160 

Case 70 Female, aged 25 Duration one year Follow-up of Jersey City epi- 
demic 

Case 74 Female, aged 40 Duration one yeai Follow-up of Jersey City epi- 
demic 

Case S4 I^Iale, age unknown Duration one year Follow-up of Jersey City 
epidemic 

Case 85 Male, age unknown Duration one year Follow-up of Jersey City 
epidemic 

Table II 


Combined Ileitis and Colitis — 18 Cases 


No 

Se\ 

Age 

Dura- 

tion 

vrs 

Agglut 

Cultuie 

Phage 

Epi- 

demiology 

Surg 

Path 

Necropsy 

Roent 

1 

M 

17 

1 

MD 160 

0 

0 




+ 

2 

M 

14 

n 

MD 160 

0 

0 

+ 



+ 

3 

M 

35 

10 

F 160 

4-r 



■f 


+ 

4 

F 

19 

4 

MD PH 160 

0 

0 



+ 

S 

F 

30 

1 

MD 160 

0 

0 


-k 


+ 

6 

F 

30 

2 

PH 160 

0 

0 

+ 


+ 

7 

M 

17 

3 

PH 160 

0 


+ 

+ 


+ 

8 

M 

24 

5 

MD 320 

0 

0 

+ 

+ 


9 

F 

22 

1 

PH 160 





+ 

10 

F 

23 

1 

F 320 

0 

0 




+ 

11 

F 

35 


MD 320 





+ 

+ 

12 

M 

45 

1 

MD 100 

0 

0 




+ 

13 

F 

22 

2 

F 160 

-f-F 




+ 


14 

M 


IJ 

MD PH 320 







15 

M 

35 

2 

MD 320 

0 

0 


-t- 


+ 

16 

F 

35 


MD PH 160 




+ 


+ 

17 

F 

15 

3 . 

MD 100 

0 

-f 


+ 

+ 

18 

M 

41 

1 

b 

F 160 


+ 



+ 



Epidemiological Data ix Cases of Combixed Chronic Ileocolitis (Table 2) 

Case 2 Male, aged 14 Duration one and one-half years Patient contracted 
the disease during an outbieak and was seen in the acute stage at which time titei 
vas 1 640 At the end of six months the titer had dropped to 1 160 

Case 7 Ivlale, aged 17 Duration three jears Titer 1 160 Sistei has had 
chronic ulcerative colitis for same period Titer 1 120 

Case 12 Female, aged 22 Duration two >ears Follow-up of Jersej City 
epidemic Fecal culture still positne 
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Table III 

Chronic Distal Ileitis — 22 Cases 
(Ulcerative or Granulomatous Type) 


No 

Sex 

Age 

i 

Agglut 

Culture 

Phage 

Epi- 

demiology 

Surg 

Path 

Necropsy 

Roent 

1 

F 

26 

H 

PH 160 




+ 


+ 

2 

M 

34 


MD 320 



1 

+ 


-1- 

3 

M 

25 

H 

PH 160 

0 





+ 

4 

M 

45 

4 

MD 160 

0 

+ 




+ 

5 

M 

57 

14 

F 800 

0 

0 


+ 1 



6 

F 

28 

3 

MD 160 




-f 


+ 

7 

F 

50 

5 

MD PH 160 




J- 


-1- 

8 

M 


3 

MD PH 160 




-h 



9 

M 

30 

1 

F 160 

0 

0 





10 

M 


1 

MD 160 






-1- 

11 

M 

H 

1 

SD 100 

0 





+ 

12 

M 

17 

2 

PH 100 

0 

0 


-f 



13 

F 

19 

1 

PH 100 

0 

0 

-t- 




14 

F 

20 

i 

F 100 



+ 



-f 

15 

F 

21 

1 

F 120 



-f 



+ 

16 

M 

31 

10 

MD 160 

0 






17 

M 

32 

2 

PH 160 



+ 



+ 

18 

F 

27 

5^ 

PH 640 




+ 


+ 

19 

F 

19 


MD 640 

0 



-h 



20 

M 

35 

7 

F 100 




+ 


1 

21 

M 

16 

6 

PH F 320 



+ 



+ 

22 

F 

32 


F320 



+ 

-h 







PH 160 








Epidemiological Data in Cases of Chronic Distal Ileitis (Table 3) 

Case 14 Female, aged 20 Duration one year Follow-up of Jersey City 

epidemic 

Case 15 Female, aged 21 Duration one year Follow-up of Jersey CiG 

epidemic j j . 

Case 17 Male, aged 32 Duration two years Titer 1 160 Started during 
an outbreak of bacillary dysentery following banquet at hotel 

Case 22 Male, aged 16 Duration six years Titer 1 320 Sister who nursed 
urn had resection of ileocecal granuloma one year ago Titer 1 320 Her husband 
has had chronic diarrhea and intestinal sjmptoms for several 3 'ears Titer 1 160 

There is a possibility that domestic animals may be the source of infec- 
tion with B dysentenae m some cases The only evidence pointing in this 
direction is that in three instances in this series diarrhea in a dog or cat 
dehmtely preceded the disease in the human by six to 24 hours, a common 
incubation pei lod for acute bacillary dysentery 


CLINICAL 


nolerl 1 C ^ instances of acute inflammation of the distal ileum vere 
been rnn\Tn nuinifestation of bacillarr dysenter} These cases haie 

tcri beniicn'^*! u under tlie appendicular type of bacillary dysen- 

o le c ose clinical resemblance to acute suppuratn e appendi- 
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citis^’® Theie is a slioit piodiomal peiiod of nausea, headache and mod- 
erate pyiexia followed by pain and tenderness in the light lowei quadrant 
of the abdomen The tenderness tends to shift with change in position of 
the body Theie is generally little or no rigidity The spastic ileum oi 
sigmoid may be felt At opeiation, the ileum is found to be reddened, 
edematous and thickened, the area involved being rather sharply demarcated 
fiom contiguous healthy bowel The vascular arboi izations show intense 
congestion and there is a diffuse acute mesenteric and mesocohc lymph- 
adenitis Theie may be signs of an acute upper respiratoiy infection, par- 
ticularly in the Sonne-Duval type of dysentery in children We have not 
seen acute distal ileitis with mesenteiic lymphadenitis m any disease othei 
than bacillary dysenteiy 

The development of chionic distal ileitis fiom the acute foim of the 
disease m the same individual has been seen m 14 instances (Table 2, 
cases 1, 2, 5, 9, 10, 11, 12, 13, table 3, cases 10, 11, 12, 13, 14, 15 ) The 
development of chronic ulcerative colitis following an attack of acute bacil- 
lary dysentery in the same individual has been seen in 25 instances (Table 
1, cases^ll, 18, 21, 22, 29,J3, 38, 39, 40, 41, 43, 44, 45, 46, 51, 56, 58, 
61, 62, 70, 72, 77, 81, 84, 85 ) Theie is not always a clear line of demai ca- 
tion between the ileitis and colitis group since bacillary dysentery affects 
both the small and large bowel simultaneously Usually, the ileum or colon 
alone is affected m the chronic form of the disease, but the ileocecal valve 
does not necessarily limit the extent of the lesion Although the transition 
stages from acute bacillaiy dysentery to chronic ileitis or ulcerative colitis 
were first noted m sporadic cases, peihaps the best illustration is offered m 
the follow-up studies of the Jeisey City epidemic^ Of an original group 
of 210 hospitalized patients 122 were re-studied nine to 12 months latei 
Forty-six of these patients (37 7 pei cent) had persistent or recurring in- 
testinal symptoms or signs, viz eight (6 5 per cent) had diarrhea with 
blood, mucus and pus , 12 (9 8 per cent) had a watery diarrhea without 
gloss blood, three (2 4 per cent) had bloody evacuations without diarrhea 
and 23 (19 pei cent) had miscellaneous intestinal disturbances such as re- 
curiing attacks of abdominal cramps In the above group of 46 patients 
roentgenographic evidence of chronic ulcerative colitis was obtained in eight, 
sigmoidoscopic proof in two, specimens showing chronic distal ileitis were 
obtained at operation m two cases and neciopsy in one Thus visible evi- 
dence of chronic distal ileitis or ulcerative colitis was obtained in 13 (10 7 
per cent) of a total of 122 patients nine to 12 months after the initial attack 
of bacillary dysentery or loughly one out of every 10 patients It is possible 
that these figures would have been highei if routine roentgenographic ex- 
aminations had been made in every return study 

Abortive and atypical types of acute bacillary dysentery have been re- 
cently encountered ® They are frequently unrecognized clinically or in- 
completely studied in the laboratory In the asymptomatic form, epidemic 
type, the fecal cultures are positive and intestinal lesions are seen through 
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Tvble IV 

Tollow-up Studies of Jerse\ City Epidemic of Bacillarv D\senten 

Total number of hospitalized cases 210 

Total number of follow -up cases 122 

(a) Roentgenographic evidence of chronic ulcerative colitis 8 (6 5 per cent) 

(b) Additional cases w ith sigmoidoscopic evidence of chronic ulcerative 

colitis 2 (1 7 per cent) 

(c) Chronic distal ileitis (two at operation, one at necropsy *) 3 (2 5 per cent) 

* Almost entire ileum and all of colon involved 

Proof of chronic ulcerative colitis or ileitis nine to 12 months after the onset of acute 
bacillary dvsenterv (Flexner) — 10 7 per cent (13 out of 122, or approvimateU 1 10) 

the sigmoidoscope, but the patients hate no complaint The organisms 

disappear m a tteek to 10 da}s and the lesions heal shoitly thereafter 

These patients are discovered onl} m the course of epidemiological surt e) s 
In the afebrile t>pe the clinical couise is tjpical except foi a normal or almost 
normal temperature In the constipated t}pe, a bowel motement may not 
occur for three or four da}S This occurs in inditiduals who usually hate 
one or two normal bowel movements a day Sometimes a single water} 
stool IS noted at the onset of the disease Constipation is a frequent symp- 
tom m acute bacillart dysentery immediately follotting the acute stage 
(seven to 10 da}s) and suggests Natuie’s effort at splinting the bowel 
to favor healing The meningitic form suggests an acute meningococcus 
meningitis, but lumbar punctuie reveals a clear fluid, normal cytolog}^ the 
presence of sugai, no globulin and negatne culture E^ery patient seen 
thus far has had an associated labial or nasal herpes Diarrhea usuall} 
ensues shortly after the onset of meningitic symptoms The appendicular 
form has already been described under acute distal ileitis Three cases of 
the agranulocytoid t}pe have been seen, the blood pictuie bearing a very 
close resemblance to that seen in agranuloc}tosis This phenomenon will 
be referred to again m connection with the myelotropic toxin 

In chronic ulcerative colitis and ileitis “ mendicant’s posture ” has been 
frequently encountered This term is applied to a peculiar position of the 
body and a characteristic gait seen in ambulatory patients during the period 
of acute exacerbation of intestinal symptoms It disappears completely 
during the remission stage The patient is geneiall} quite emaciated and 
dehydrated from frequent water} ei acuations His pallor, hollowed cheeks 
and sunken temples form an almost funereal backgi ound to an expressionless 
face, or to a worried look which betokens gieat ph}Sical discomfort In 
walking there is exhibited a peculiar shuffling gait, the cervical and dorsal 
spine being bent forward and held quite rigid The shoulders are high, the 
ead IS bowed and the abdomen somewhat conca^e The patient appears 
to e looking at the giound and only casually glances upnard at passersby 
wit lout moi mg his head One hand is held on the mid-section or is placed 
upon t e hip It seems as though only a distaff would be required to com- 
p e e a picture of the pioierbial beggar It is apparently a natural position 
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for these patients who suffer fiom almost constant cramps or abdominal 
soreness 

Serology 

Diagnostic, agglutination titeis against B dysenteriae were obtained in 
22 cases of chronic distal ileitis, 18 cases of combined ileocolitis and 76 cases 
of chronic ulcerative colitis, or m 116 (93 5 per cent) out of a total of 124 
cases Of the eight cases in which the titeis were not done oi found to be 
at the subdiagnostic level, one (case 29, table 1) had a positive fecal culture, 
three (cases 38, 39, 61, table 1) were originally seen m the Jersey City 
epidemic and the remaining four (cases 20, 25, 50, 71, table 1) were nega- 
tive for all bacteriological or serological evidence of bacillary dysentery 
All of the chronic cases included m this study were cleai cut examples of 
the disease diagnosed by the usually accepted criteria noted under “ Diag- 
nosis ” Supplementary data were furnished by pathological study of opera- 
tive or necropsy specimens In the seiological examinations 18-hour viable 
broth cultures, the gross test tube method, four hours incubation at 55° C 
and refrigeration overnight weie used Control agglutination studies of 
300 patients from the same area showed diagnostic titers m only 4 6 pei 
cent for all types except B dysenta we Sonne-Dnval ® In the latter no posi- 
tives were obtained Titers of 1 100 or over weie legarded as diagnostic 
in all except the Sonne-Duval type in which 1 50 oi over was considered 
positive * Most of our acute mild Flexner and Sonne-Duval infections 
gave only transitory titers Hiss ’’ calls attention to the frequent occurrence 
of weak agglutination titers in bacillary dysentery It suggests the possi- 
bility that a negative titer in chronic ulceiative colitis or ileitis may be in- 
conclusive In furthei suppoit of this contention additional evidence is 
furnished by follow-up titers nine to 12 months after the Jersey City epi- 
demic in 106 cases Thirty-two (30 pei cent) showed a diagnostic titer 
and 74 ( 70 per cent) a subdiagnostic or negative titer Of 11 patients who 
developed chronic ulcerative colitis or ileitis, eight (73 per cent) showed a 
follow-up diagnostic titer (table 1, cases 21, 44, 70, 74, 84, table 2, case 13, 
table 3, cases 14 and 15) , one (9 per cent) showed a negative titer (table 
1, case 38) , the remaining two (18 per cent) not having been tested (table 
1, cases 39 and 61) 

In some cases peculiar cross agglutination titers were obtained in the 
chionic stage Cases 21 and 70, table 1, in which original titers of 1 120 
against the Flexner organism were found during the epidemic, showed only 
1 40 against the same organism at the end of one year, but a titer of 1 100 
against the Mt Desert and Park-Hiss strains These results are probably 

* There is a lack of unanimity of opinion with regard to diagnostic titers in bacillary 
dysentery A using agglutination titer in acute bacillary dysentery is diagnostic, but in 
some cases it may not go beyond 1 100 The low titers (1 SO) obtained m Shiga-Kruse or 
Sonne-Duval infections have been repeatedly shown by other investigators As in the 
chronic forms of the disease agglutination titer is to be regarded as only one link in the chain 
of evidence It should be used only m conjunction with epidemiological, clinical, pathological, 
bacteriological and roentgenographical studies 
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due to the antigenic heterogeneity of the Flexner group The Flexner or- 
ganism IS said to contain at least four antigenic components, V-W-X and 
Z,® which are present m every strain but with one component predominating 
over all the others Ordinarily this is sufFcient to stamp a given organism 
as a definite type serologically In B dysenteiiae Flexna F, however, tlie 
antigenic components aie more evenly balanced and the serum prepared 
against it has a more irregular and wider range of agglutination against 
other membeis of the Flexner group Owing to the many \anants of 
the Flexner oigamsm a sufficient number of smooth, agglutmable strains 
should be used, pai ticularly those pre^ alent m the area in which the studies 
are being conducted The Jersey City, Mt Desert and Park-Hiss strains 
are always included m our routine set-up In actual practice, it appears 
that it IS chiefly the se^ere cases of acute bacillary dysentery or patients 
with residual infections who develop the chronic lesions Follow-up ag- 
glutination studies of patients who had acute distal ileitis which healed 
completely, as shown b) clinical and roentgenographic examinations, revealed 
a marked drop m titei at the end of six to 12 months, sometimes to a 
sub-diagnostic level 

B \CTER10L0GY 


It IS generally accepted that positi\e fecal cultuies in acute bacillar}' 
dysentery are usually not obtained after the first or second week Repeated 
and persistent cultural examinations of the feces or intestinal mucosa m 
chronic ulcerative colitis and ileitis weie positive for B dysenteriae in 10 
cases out of 70 cultured (14 2 per cent) viz table 1, cases 11, 18, 29, 40, 
48, 49, 51, 76, table 2, cases 3 and 13 In one instance of chronic distal 
ileitis the organism was reco^ered appioximately one }ear after resection 
of the distal portion of the ileum 

Bacteriophage was found in 20 (39 2 per cent) out of 51 cases examined, 
VIZ table 1, cases 5, 8, 9, 10, 13, 16, 30, 40, 43, 54, 55, 59, 65, 67, 71, 72, 
/8, 83 , table 2, case 17 , table 3, case 4 It appeared to be gioup rather than 
type specific and, when taken m conjunction with other findings, of definite 
value in diagnosis In the examination of 100 normal controls, bacteri- 
ophage was present in one fecal specimen 

The more often fecal and sigmoidoscopic cultures are repeated, the 
igher will be the percentage of positive findings Fresh mucosal scrapings 
with a dull curette or crypt aspiiations are better for culture than feces 
or aspiration a heavy walled capillary tube is used (5 mm outside diam- 
^ sr, cm long) A fusiform dilatation, sufficient to hold three or four 
rops o fluid, is blown into the tube about 2 cm from the distal end ivliich 
ent s ightly for better approximation to the bowel wall This inex- 
pensne e\ice, prepared in the laboratory, is inserted through a 12 inch 
oscope, the mucosal aspiration is made by sight and the material 
rnhvf n > OE a fresh Endo plate A small one and one-half inch 
cr u Without a ^ahe, but with a hole at the bulbous end is used foi 
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aspiration The bulb is squeezed and the index fingei then placed ovei the 
hole befoie suction is staited This aflfords excellent contiol with a minimal 
amount of positive pressuie in the capillary tube The dilated portion holds 
sufficient fluid foi cultuie, warm stage and wet smeai-iion hematoxylin ex- 
aminations foi Endameha IitsfolyUca 

Positive culture of B dyicnteiiae in chiomc ulceiative colitis and ileitis 
is neithei an incidental and iiielevant finding, noi is it mdicatne of a healthy 
cai rier Oui experience has been that these patients have never fully recov 
ered from the original attack of bacillai}'^ dysenter}^ and that careful phys- 
ical, loentgenog rapine and sigmoidoscopic examinations always reveal in- 
testinal lesions Contiol studies m moie than 300 cases failed to leveal 
B dyscntc] IOC in the feces of indniduals free of all manifestations of the 
disease Our expeiience m bacillaiy dysenteiy points to the existence of 
“sick cairieis” lathei than “healthy earners” In cases 11, 29, 40 and 
49, table 1, theie weie no intestinal oi othei physical complaints in remis- 
sion periods noi was an organic lesion suspected by the lefeiiing physicians 
Yet B dysentenae was lecoveied in each instance, sigmoidoscopic evidence 
of ulceration was piesent and was coiioboiated in three cases by loentgeno- 
graphic examinations In two hospital outbieaks m New York City 
(Sonne-Duval and Flexnei Y) the childien weie at fiist regaided as carriers 
or the cultuies considered as merely incidental findings Bloody diarrhea 
in a child who appealed quite well and vho had no paiticulai complaints 
or pyiexia did not coriespond to the oithodox pictuie of acute bacillary 
dysenteiy Necropsy findings and epidemiologic surve}S levealed the true 
nature of the disease It lecalls to mind the sudden deaths occasionally seen 
in Sonne-Dmal d}sentery 

Experimental and clinical studies suggest that the piimary intestinal 
lesions in acute bacillaiy dysenteiy aie due to a theimostabile endotoxin 
which is excieted from the blood \essels thiough the wall of the bowel into 
the lumen Flexnei ” called attention to this impoitant mechanism in 1906, 
stressing toxin excretion rathei than the local action of the organism itself 
as being the cause of the intestinal ulceis Zinsser described typical diar- 
iheal and nervous symptoms following the intiavenous injection of large 
doses of toxin into labbits We haAe lepeatedly failed to infect rabbits 
by the oral loute, but ha^e leadily pioduced diaiihea and intestinal lesions 
by the intravenous injection of the living oiganisms or toxin These or- 
ganisms have been recovered undei piopei control conditions fiom the feces 
of rabbits 24 to 48 hours after the intravenous injection of 18-houi bioth 
cultures 

Re-absoiption of toxin fioin the intestine occuis, producing a vncious 
cj'^cle in the severe toxic cases The major pathologic changes in acute 
bacillary d}sentery are usualty produced within the fiist 24 to 48 houis 
There are piobably a number of toxins produced by B dysentenae Be- 
sides the enteric toxin and theimolabile neuiotropic exotoxin, described by 
Ohtsk)' and Kliglei,” theie also appear to be aithntic and myelotropic toxins 
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which ha^e an affinit} foi the joints and bone inaiiow lespectuely The 
incidence of aithiitis in both acute bacillary dysentei) and chronic ulceratne 
colitis IS quite high Oui figure for the latter is 15 4 per cent (table 1, 
cases 2, 3, 6, 8, 10, 12, 13, 14, 17, 24, 26, 27, 30. 49, 54, 66, 67, 82, table 2, 
case 6 Nineteen cases of a total of 124) The larger joints weie moic 
coininonh affected, paiticulailj the wrists, knees or ankles Indnidual 
fingers or toes were involved less frcquentlj The exaceibation and remis- 
sion of joint sjmptoms corresponded to the alternating periods of reciu- 
descence and subsidence so characteristic of chronic ulcerati\e colitis and 
ileitis Roentgenograms taken during the acute stage of aithntic sjmip- 
toms revealed pen-articular inflammation in tw'o cases (table 1, cases 10 
and 26) Ihe mtradermal injection of 0 1 cc djsentere toxin (approx- 
imately 1 MLD white mouse) pioduced a sudden and marked flare-up 
of joint pains in many instances This w’as particularly noteworth} in 
case 30, table 1, the patient requiring morphine for relief 

The only eMdence suggesting a myelotropic toxin is the frequency of 
leukopenia and the occurrence of thiee instances of marked fulminating 
neutropenia resembling agranulocytosis m acute bacillarj d) sentery The 
toxin appears to affect the endothelium of the bone marrow sinusoids pre- 
venting the migration of granulocjtes fiom their extra-vascular zone of 
formation into the circulating blood Pathologic stud> i e\ eals no deficiency 
m leukopoiesis or erythropoiesis m the mariow 

The secondai} intestinal lesions are essential!} mtiamural infections 
with the enterococcus, and hemoljtic and non-hemolytic B coli These or- 
ganisms gam entrance through the denuded intestinal mucosa ad\ ance along 
the lymphatic pathw'ays and are persistent and difficult to eiadicate Sud- 
den, spontaneous i emissions in chionic ulceratne colitis seem to be due to 
an increase in the immunity defense mechanism Prehmmar} studies point 
to an increase m the agglutination and bactericidal titers of the blood during 
the remission stage Recurrence of symptoms follows a low^ering of this 
defense mechanism so that chronic ulcerative colitis oi ileitis is often a 
cyclic disease corresponding to alternating periods of relatneh high and 
low degrees of immunity A knowledge of this natuial tiend should govern 
the evaluation of any gi\en form of therapy 

The enterococcus and B coh have been isolated from mtiamuial ab- 
scesses and secondary lesions of the renal pelvis Aspirated fluid fiom m- 
amed joints in acute bacillary dysenterj , chronic ulceratu e colitis and ileitis 
las proved persistently negati\e upon culture Secondarj toxin absorption 
e ects may be present due to the presence of toxic anerobes such as B 
lUecKi in tie bowel This factor should be borne m mind in connection 
wntn intestinal oxygenation 


Pathology 

coliti^ 01 del to understand the pathological lesions in chronic ulceratne 
1 eitis, it must be i emembered that any part of the small or large 
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intestine may be involved duiing the stage of primal y infection with B 
dysentenae “ Skip ” areas of segmental involvement may occur The 
small and large intestine may be affected independently or concomitantly 
In the former, the distal portion of the ileum is usually involved and in the 
latter, all or pait of the large intestine including the appendix In every 
case thus far studied sigmoidoscopic examination revealed acute lesions so 
that It may be stated that m the acute stage of bacillary dysentery the recto- 
sigmoid IS always involved Repeated sigmoidoscopic examinations starting 
within a few hours after the onset of symptoms indicate the earliest lesion 
to be a hyperplasia of the solitary acuminate lymph nodules which are af- 
fected 111 a multiple and punctate fashion There is an acute diffuse inflam- 
mation of the overlying mucosa which is covered with a mucoid, blood-tinged 
or purulent exudate Bleeding occurs after the slightest trauma such as 
passage of the sigmoidoscope or use of a dull culture cuiette Follicular 
necrosis quickly ensues, but “ weeping ” of blood appears to take place even 
before superficial ulceration is evident Studies at this stage were supple- 
mented by necropsies on infants The solitary acuminate lymph nodules 
are in various stages of hyperplasia and neci osis, the overlying mucosa being 
ulcerated and the necrotic lymph nodules appearing like the mouths of tiny 
diverticula In the severe cases the entire lymph nodule is eventually de- 
stroyed Adjacent areas of necrosis and ulceiation coalesce, thus adding 
width and depth to existing ulcers The neciotic mucosa is bordered by 
a marginal zone of polymoi phonucleai leukocytes, some lymphocytes and 
plasma cells Neciosis of the submucosal blood vessels underlying the ul- 
cerated area occurs and is probably due to the dysentery toxin The vessel 
wall ruptures and leleases its contents into and through the ulcer An 
intense vascular congestion is present thioughout this peiiod In fatal cases 
serpiginous and geographic aieas of denudation occui, the acute inflamma- 
tion permeates the entire intestinal wall and death occurs from intense tox- 
emia or perforation or both This process generally takes about two to 
four weeks in adults in the Flexner and Sonne-Duval types of dysenteiy 
seen in the New York area In infants, death is usually due to toxemia 
and dehydration which are apt to prove fatal within a few days to one week 
If one can judge from the follow-up figures of the Jersey City epidemic 
approximately 90 per cent of the cases of acute bacillaiy dysenteiy recover 
completely The other 10 per cent recover partially or temporarily only to 
suffer periodic exacerbations and remissions every few weeks or months 
In these cases the acute lesions do not heal Ulcerations persist and spi ead 
and secondaiy intiamural infection occui s That this process is merely a 
peipetuation of the acute djsenteiy is borne out by lepeated follow-up ex- 
aminations vhich piove that neithei have the intestinal ulcers healed nor 
have the sjanptoms evei cleared up The disease has reached the chronic 
phase and whether the process is confined to the ileum or to the colon, the 
pathologic process is essentially the same Mural fibrosis ensues and repre- 
sents an attempt at healing The lymph nodules are destroyed Here and 
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there islands of mucosa ma) remain intact and often, due to the blockage 
of ducts by scai tissue and the accumulated secretion, may take on a polypoid 
appearance In the ileum oi cecum particularly, a granulomatous lesion may 
be encountered It merely represents a productive type of inflammation 
The presence of giant cells may suggest tuberculosis, but specific stains and 
guinea pig inoculations with the macerated tissue always piOAe negative 
In general, the end result is an ulcerated, narrowed, thickened, infected, vas- 
cularized tube of connective tissue This is the late stage of bacillary dysen- 
tery, perhaps more generall} teimed chronic distal ileitis, non-specific gianu- 
loma, and chronic ulcerative colitis The pathological changes above de- 
scribed account for the roentgenographic findings m these diseases, viz 
Kantor’s string sign of chronic distal ileitis,^® obstructive lesions at or neai 
the ileocecal region (granuloma), irregularities of mucosal pattern (ulcer- 
ation), loss of haustration, narrowing of the large bowel or polyposis Fis- 
tulous tracts and secondary extramural abscesses occur as complications 
due to extension of the infection through the wall of the bowel Fortu- 
nately the process is often a comparatively slow one so tliat when perfora- 
tion does take place tliere is a well walled off area of inflammation which 
prevents a diffuse peritonitis Residual infections witli B dyscnfenae mav 
occasionally be found in the mesenteric or mesocohc lymph nodes 

Pathological Reports Following is a brief summary of the rele^ant 
surgical patholog}’’ or necropsy findings in individual cases 


Chrome Ulcciahvc CohUs (table 1) 

Case 8 Ulceration, intramural infection with fibrosis of the cecum and ascending 
colon (Surgical resection ) 

Case 45 Ulceration, intramural infection with fibrosis and polj^posis cystica of the 
ascending, transverse and descending colon Perforation of sigmoid (Ne- 
cropsy ) 

Case 55 Ulceration, intramural infection with focal abscesses, polyposis cystica 
of entire large bowel Beginning perforation m sigmoid (Necropsy ) 


Combined Ileitis and Colitis (table 2) 

Case 3^^ Obstructing granuloma 10 cm of distal ileum (Surgical resection ) 
Skip ” type of lesion m colon (Postoperative study ) 

Case 5 Ulcerative, non-stenosing type of ileitis involving 10 cm distal ileum 
Chronic ulcerative colitis (Laparotomy without resection ) 
ase 7 Ulcerative and productive type of distal ileitis involving 12 cm of ileum 
(partial resection) Chrome ulcerative colitis of the cecum and ascending 
colon (postoperative study) 

ase 8 Ulceration, mural fibrosis and polyposis of the distal 30 cm of ileum, ap- 
pendix and entire colon (Necropsy ) 

ase 11 Approximately the distal half of ileum and entire colon were the seat 
o innumerable discrete and confluent ulcers with many areas of low grade 
Case Perforation of sigmoid (Necropsy ) 

oo-m fibrosis and polyposis of entire colon, perforation of 

Case 14 lesion distal 10 cm of ileum (Necropsy ) 

1 sgiB^ental involvement of ileum approximately 60 cm from ileocecal 
e, in ramural infection with several sinuses connecting adherent ileum 
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and cecum Chionic ulcerative disease with muial hbrosis of ascending 
colon (Surgical resection ) 

Case 15 Chronic ulcerative lesion of distal ileum, with polyposis cystica in proximal 
colon to splenic flexuie “Skip” lesion in upper sigmoid (Surgical re- 
section ) 

Case 16 Segmental ulceratne and productive tvpe of ileitis 20 cm above ileocecal 
valve Similar lesions in appendix, cecum and proximal portion of ascending 
colon (Surgical resection) 

Case 17 Serpiginous and geographic ulceration with intramural infection fiom 
ileocecal valve to anus Many ulcers in healing stage located in distal 40 cm 
of ileum (Necropsy ) 

Case 18 Ulcerative ileocolitis involving almost entire ileum, the appendix and colon 
Polyposis C 3 'stica coh with perioiation in tiansveise colon 

Chi onic Distal Ileitis (table 3) 

Case 1 Segmental granulomatous type of inflammation involving ileum foi a dis- 
tance of 10 cm at a point approximatelv 15 cm above ileocecal valve (Sur- 
gical resection ) 

Case 2 Stenosing, cicatrizing lesion of distal 10 cm of ileum (Suigical resection ) 

Case 5 Ulceration with extensive muial fibrosis and stenosis distal 30 cm of ileum 
(Necropsy ) 

Case 6 Ulceration with extensive muial fibiosis and stenosis of distal 35 cm of 
ileum (Surgical resection ) 

Case 7 Thitkemng and linear ulceration of distal 5 cm of ileum (Surgical re- 
section ) 

Case 8 Involvement of several loops of ileum nhich were adherent to one another, 
with several sinus tracts between coils of intestine and mesentery Abscess 
in pelvis (Surgical resection ) 

Case 9 Chronic non-obstructne distal ileitis (10 cm) with diffuse mesenteric 
lymphadenitis (Laparotoinv without resection ) 

Case 10 Distal 15 cm of ileum involved Extensive intramural infection, fibrosis 
with stenosis (Surgical resection ) 

Case 12 Distal 12 to 15 cm of ileum thickened, inflamed Mesenteric Ijanph- 
adenitis (Laparotomy wathout resection ) 

Case 13 Distal 10 cm thickened and inflamed No evident stenosis (Laparotomy 
without resection ) 

Case 14 Distal 40 cm of ileum thickened, stenosed and inflamed (Surgical re- 
section ) 

Case 15 Distal 20 cm of ileum involved Intramural infection and fibrosis 
Mesenteric lymphadenitis (Surgical resection ) 

Case 16 Distal 30 cm of ileum invohed Coils adherent with formation of two 
fistulous tracts Ileocolic fistula and abscess ( Surgical resection ) 

Case 17 Involvement of 37 cm of ileum at a point 50 cm above the ileocecal vahe 
Inflamed loops adherent, thickened and covered with plastic exudate Mesen- 
tery thickened and adherent Productive, granulomatous type of inflammation 
with obstruction Adjacent portions of intestine exhibited old ulcers (Sur- 
gical resection ) 

Case 18 Cicatrizing obstructne lesion distal 15 cm of ileum (Surgical resection ) 

Case 19 Granuloma distal 7 cm of ileum causing almost complete obstruction 
(Surgical resection ) 

Case 20 Thickening and inflammation distal 15 cm of ileum Mesenteric lymph- 
adenitis (Resection not done ) 



B\CILL\RV DYSENTERY 


665 


Case 22 Granulomatous, obstuictne lesion distal 10 cm 
section ) 


Roentgenology 


of ileum 


(Surgical re- 


Roentgenographic evidutce of chronic ulceratue colitis or ileitis was 
obtained in 84 cases examined In 60 cases, only the colon was involved, 
all or in part, m 14 both the distal ileum and colon were imolved and in 
14 only the ileum was affected The roentgenographic findings did not al- 
ways correspond to the surgical pathology or neciops} findings In the 
latter, particularly, the lesions found were more extensue than those visual- 
ized in the roentgenogram In some cases the dei elopment of the chronic 
lesions could be ti aced roentgenographically 


Case 34, Table 1 Onset of the disease in 1932 At this time roentgenographic 
study of the intestinal tract proced negative In April 1935, the hlms re- 
vealed chronic ulceratue colitis with poljposis ccstica 
Case 66, Table 1 At onset of the disease in 1931 roentgenographic examination 
w'as negative In June 1935, the pictures i mealed chronic ulceratue colitis 
involving the entire large intestine 

Case 79, Table 1 At onset of the disease in 1935 no lesion was noted, but in April 
1936, the cecum and ascending colon were iniolved 
Case 2, Table 2 At onset of the disease in December 1934, there was no evidence 
of ulceratue colitis In Ma) 1936, the ileum and entire colon w'ere imolved 
This patient w’as ohseried chnicallj during both the acute and chronic stages 


Diagnosis 

The diagnosis of a typical case of acute bacillary djsenter} is usuall} 
quite simple A history of contact infection, a piodromal peiiod of 12 to 
48 hours of malaise, headache, anorexia and nausea, accompanied b} a 
moderate elevation of temperature is follow'ed by a profuse, w^ateiy diar- 
rhea The fever increases, cramps and tenesmus are marked and mucus, 
pus or bright red blood appears in the feces Sigmoidoscopy re\eals an 
intense acute inflammation with ulceration of the mucosa The tender, 
spastic ileum and sigmoid can be felt through a thin abdominal wall A 
leukopenia is often piesent at the onset of the disease and may continue 
throughout Different strains of the same organism (eg Flexner) behave 
differently m this regard suggesting the presence or absence of a specific 
myelotropic toxin Positive fecal cultures are usually obtained during the 
rst week after which the bacteriophage and agglutination titei increase 
le atypical forms of acute bacillary dysentery recently encountered include 
tea ebnle, asymptomatic, constipated, appendicular, meningitic, agranulo- 
cy oi and Sonne-Duval Outbreaks of Sonne-Duval dysentery have been 
recognized m the United States only m recent years The child with bloody, 
stools w'ho may not appear to be ill should be isolated at once and 
n 7 iJ^tensively for B dyscntei lae Contact cases of this type on hos- 

rilf relatively frequent and the outbreak maj'^ die out before 

delayed studies ire completed 
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The diagnosis of chioiiic dysenteiy is moie difficult, paiticularly if the 
patient is seen foi the first time one or moie years after the initial infection 
The diagnostic ciitena in chronic distal ileitis, non-specific gianuloina and 
chronic ulcerative colitis may be summaiized as follows 

(a) Epidemiologic Histoiy of contact infection at the time symptoms fi?st 

appeared 

(b) Clinical Persistent oi recuriing attacks of abdominal cramps and diar- 

rhea, sigmoidoscopic evidence of ulceration, pseudo-polyposis or 
mural fibrosis with stenosis, palpation of tender, thickened oi spastic 
ileum or sigmoid, mendicant’s posture on standing oi walking^®, 
chronic arthritis, the exacerbations being associated with periodic 
attacks of diairhea 

(c) Roentgenographic Defects in the mucosal pattein, loss of haustration, 

narrowing of the bowel lumen, piesence of the string sign, intrinsic 
obstructive lesion (granuloma) 

(d) Laboratory Culture of B dysentcuae fiom ciypt aspiiations or mu- 

cosal scrapings, diagnostic bacteriophage in the feces, diagnostic 
agglutination titei of the blood The skin test and intestinal smears 
for cytology may be used as supplementary aids in diagnosis 

Differentiation from amebic dysentery may be made as follows In 
acute amebic dysentery the ulceis are discrete, undermined and often sur- 
rounded by a hemorrhagic halo The intervening mucosa is not as acutely 
inflamed as in bacillary dysentery, but the late lesions of both diseases may 
be indistinguishable from one anothei tlrrough the sigmoidoscope In 
amebic dysentery the ileum is not involved, the trophozoites can be detected 
in the diarrheal discharge and together with the cysts may often be recov- 
ered in the mucosal scraping or biopsy The therapeutic test with emetine 
or a suitable substitute is a good one The same may be said of the oxygen 
test, for after intestinal oxygenation the amebae appear in great numbers 
due to their avidity for oxygen In amebic liver necrosis oxygen has a 
similar effect, the protozoa emerging quite rapidly from the wall and appear- 
ing in the drainage tube Wet smear fixation in Schaudinn’s fluid followed 
by the iron-hematoxyhn stain should supplement all warm stage examina- 
tions Double infections with B dysente? we and B typhosus or B dyscn- 
tenae and Endameba histolytica do occur since they generally have a com- 
mon souice We have had two cases of each This possibility should be 
borne m mind when patients are unusually refractory to treatment 

Therapy 

The ideal therapy of chionic distal ileitis, chronic non-specific granuloma 
and chronic ulcerative colitis is the pieventxon of bacillaiy dysenteiy The 
typical and atypical forms must be recognized by the family physician and 
the patients promptly isolated Every case of diarrhea, particularly m hos- 
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pitals and otliei institutions, should be isolated at once without waiting foi 
the laboiatory lepoits No haim is done if the bactenologic findings prove 
negative and this simple precaution may save the Ines of many infants 
Basically, it is a public health pioblem to be solved ultimately with the aid 
of adequate funds for disease preAention 

There must be strictei supervision of food-handlers, water supply and 
sewage disposal on land and on board ships Theie must be complete free- 
dom from political and business control, both of which foolishly perpetuate 
the very disease regarding which pubhcitj’ is shunned Prophylactic \ac- 
cination against B dyseiitenae during small outbreaks oi epidemics is ad- 
visable, as indicated by experimental work on animals Stiains of relatively 
low toxicity may be used 

In acute bacillai)’’ djsenteiy, a potent dysentery antitoxin must be given 
within tlie first 24 to 48 hours to be most eflfective as the major damage is 
usually done during that period It may be supplemented by the liberal use 
of castor oil in humble imitation of Nature’s eftort to iid tbe body of specific 
toxins and bacteria Normal saline or 5 pei cent glucose m saline should 
be used freely where indicated by hypodermoclysis or intiavenously Every 
patient with acute bacillaiy dysentery should be followed up for one yeai 
in order to safeguard him against the chronic lesions Any patient with 
acute bacillary dysentery which lasts more than three weeks is a potential 
case of chronic ulcerative colitis oi ileitis and should be ti eated as such 
In the chronic forms of dysentery actne immunization may be effected 
by the use of D-C vaccine and D-C antivirus (the D-C referring to poly- 
valent strains of B dysentenac, Entet ococcns, hemolytic and non-hemolytic 
B coh) Except during temporary acute exacerbations a high caloric, 
high vitamin diet should be used Limitations based upon minimal residues 
are of doubtful value It must be remembeied that most of the small bowel 
IS still functioning well Intestinal oxygenation is used to control the 
anerobes whose toxins are absorbed thiough denuded areas, to promote 
diainage of aerobes from the interstices of the intiamural stiuctures and 
to quiet excessive intestinal peristalsis Oxygen also serves as an efficient 
deodorizer of the foul discharges so commonly encountered Surgical le- 
section, except as an emergency piocedure, is contiaindicated as the operator 
generally cuts through infected bowel Avail or overlooks “ skip ” areas Avith 
the result that recuirences are common Repeated transfusions are A^alu- 
a e, particularly if recoA^ered cases of chronic dysentery are used as donors 
10 essional donois are noAv being tested in order to deteimine specific blood 
agt, utmins against B dysentenac Those shoAving diagnostic titers are 
use 01 patients ill Avith acute or chronic bacillary dysentery, subject to 
le usua prelimmaiy tests for grouping, cross matching and syphilis Such 
les^^^ baAe the adAantages of blood from a homologous species in 

serum reactions and supply both fluid and cells to combat dehydra- 
an lemorrhage They may be repeated as often as necessarj’’ and 
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piefciably given by the cliiect method The loiitme use of emetine to guaid 
against a co-existmg amebic dysenteiy is advisable 

Summary 

A coirelated study of 553 cases of acute bacillaiy dysenteiy, acute and 
chionic distal ileitis and chiomc ulceiative colitis points to their common 
pathogenesis The development of the different stages has been seen m 
individual cases including those seen m a majoi epidemic Attention is 
called to the absence of diagnostic agglutination titeis m many lecoveied 
cases of acute bacillary dysentery and m some cases of chiomc dysenteiy 
Conti ol studies and search foi other piimary etiologic factors pioved nega- 
tive Secondaiy factors influencing the course of the disease oi piesent 
as the result of it were consideied as not falling within the scope of this 
papei The close association of acute bacillaiy dysenteiy and the gioup 
of chiomc diseases above mentioned appeals to be too constant to be re- 
gaided as other than of etiologic significance 
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THE HISTORY OF HOSPITALS, WITH SPECIAL 
REFERENCE TO SOME OF THE WORLD’S 
OLDEST INSTITUTIONS 

By Henry R Carstens, M D , F A C P , Deiioit, Michigan 

Among the living institutions established by man, few have enjoyed a 
longer or more honorable history than hospitals In very early documents, 
institutions are mentioned which may well be the prototypes of our modern 
hospitals Such establishments weie known m Cejdon, in India (for ani- 
mals, as well as man), in Greece (in connection with some of the temples), 
and even m Ireland With the exception of some of those m India, none 
are known to ha\e existed foi very long, at least not into the modem times 

As Christianit} spread thiough Euiope, a piactical manifestation of its 
charitable teachings was the establishment of various institutions for the 
care of the pilgrim, the wayfaier, the aged, the ill, and the infiim In medi- 
eval times, their number increased lapidly, impetus being given to the move- 
ment by the Ciusades (in the twelfth ceiitur}'), and b) the spiead of leprosy 
and the plague (m the twelfth to the fifteenth centuries) Limited though 
these establishments were, accoiding to our modern standards, some of them 
attained a remarkably high efficiency for the times Following the subsi- 
dence of the epidemics most of these institutions disappeared, and in gen- 
eral, hospital practice sank to rather low standards foi many centui les until 
It lose to new heights duiing the past bundled years 

The word “ hospital ” is derived from the Latin, “ hospitium ” — a guest, 
as the institutions were fiist designed for the reception of wayfarers, pil- 
grims, and the infirm Almost all wcie established by the chinch, although 
in England m latei medieval times they weie often founded by private bene- 
faction, and m Germany quite frequently as municipal undertakings Even 
in these cases, they were usually placed under the direction of a local church 
or monastery 

The oldest hospitals still in existence aie the Hotels Dieu in Lyons and 
Pans, in France Earliest mention is made of the Hotel Dieu in Lyons 
in a manuscript of 580 AD, in which its establishment by Childebeit is 
recoided This is the oldest hospital which has continued in existence with 
the same name and the same purpose, its life having now spanned a period 
of almost fourteen centuries A number of similai institutions were built 
m the seventh and eighth centuries at Poitiers, Verdun, Arles, Milan, and 
elsewhere, but their life was comparatively short At about this time, lep- 
rosy commenced spreading tlirough the European continent, and many in- 
stitutions were established for the reception of lepers The term “ leprosy ” 
was then a rather inclusive term, including probably a number of different 
diseases, such as lupus and scrofula, as well as leprosy The lot of the leper 

* Read at the Detroit meeting of the American College of Physicians, March 2, 1936 
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111 those days was a hard one, outcast from society, bereft of all rights as a 
citizen, he had no means of making a livelihood It was natural then to 
establish places for his care, although these were hardly hospitals, but really 
places for segregation 

Gradually these institutions tended to develop into different types, certain 
ones being designated for the care of the sick, the blind, the aged, orphans, 
lepers, etc In the course of time the need for some of these became less, 
and those which are still existent usually belong to one of two general types, 
first, the almshouse foi the care of the aged and indigent, and second, tlie 
hospital as defined in the modern sense 

The spread of hospitals was most rapid at the time of the Crusades, 
when large groups of individuals were moving by various routes to the 
Holy Land Great encouragement to the foundation of hospitals was given 
by Innocent III, to vhom is due the establishment of the Order of the 
Holy Ghost In about the year 1204, the Pope founded the Ospedale di 
Santo Spirito at the old Tiber budge m Rome Hearing of the efficiency 
of the Hospital at Montpellier m France conducted by Guy de Montpellier, 
the Pope sent for him and entrusted him with the directorship of the Order 
of the Holy Ghost Under Guy de Montpellier’s guidance, the Order ad- 
ministered a tiemendous number of hospitals throughout Europe either 
starting these as new institutions, or taking ovei the management of hos- 
pitals previously established It has been estimated that almost two thou- 
sand were founded m Germany, and piobably a gi eater number in France 
A number of these still remain, although the Order gradually declined, being 
actue now only m Italy Other orders also participated iii this movement, 
especially the Teutonic Order, the Johanmten, and the Order of the Laza- 
ntes, the last named devoting itself more particularly to the care of lepers 
The brilliant history of the Order of St John at the time of the Crusades 
IS also noteworthy The Hospital of St John in Jerusalem (1099) had a 
high reputation as an institution of the first rank 

In Islam also, many hospitals were established during the time that the 
Arabians were spreading their culture through a rapidly extending teriitory 
The Arabians’ medical inspiration came largely from the Persian hospital 
in Djoundisabour (sixth centur}-), at which many of them studied Re- 
turning to their homes they founded institutions which were remarkably 
well organized for the times A large number of these hospitals (called 
imanstans ) were established at Bagdad, Damascus, Cano, Aleppo, and 
esewiere There weie often separate Avards for the specialties (particu- 
ar j, op It lalniology and orthopedics), and provision was made for ambulant 

a lents regular staff was in attendance, and the teaching of students 
was well organized 

couree of time, theie were many changes in foitune and develop- 
^ e early institutions The great majority have disappeared 
niarp tieir buildings, and persist now only as endowments, or as 

mes, ot lers hai e In ed through the centuries Some are very modest 
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and haidly woithy of then names Otheis, proud of then heritage, are 
among the foremost Euiopean institutions Some of these will be consid- 
ered in the following paiagraphs The list does not pietend to be complete, 
It includes more paiticulaily those which are of interest at the piesent time 

By way of comparison, it may be of interest to note that the western 
hemisphere has a number of hospitals which date back to early colonial 
times The oldest of these is the Hospital of the Immaculate Conception 
m Mexico City, established m the eaily 1500’s In Canada, the oldest are 
the Hotel Dieu du Precieux Sang m Quebec (1639), and the Hotel Dieu 
de St Joseph in Monti eal (1644) In the United States, the first hospital 
founded as such was the Pennsylvania Hospital in Philadelphia (1751) 
Theie aie a number which were established as almshouses oi woikhouses 
at an early date, the Philadelphia General Hospital (1751), Bellevue Hos- 
pital in New York (1735), the Chanty Plospital in New Oileans (1736) 
These all became hospitals some decades latei In the Philippines, the Hos- 
pital de San Juan de Dios was founded in 1596 in Manila 

France 

Although comparatively few of the ancient foundations of France aie 
still in existence, the republic does boast of the two oldest of them all, the 
Hotel Dieu in Lyons, and the Hotel Dieu in Pans The former was estab- 
lished by Childebert about the year 542 A D , and has been conducted as 
a hospital ever since Most of the buildings are comparatively modern 
(1737 to 1842) Suiely a history of almost fourteen bundled years de- 
voted to the caie of the sick may well fuinish an inspiration for us m 
modern times 

The Hotel Dieu in Pans has almost as ancient a histoiy, which has been 
well told by Mackay It was established about 652 A D , as an institution 
for the care of the ill among the poor A^ery eaily it showed a tendency 
to division into departments, being one of the first to establish a separate 
obstetiical depaitinent, a “ SerAuce d’accouchement ” m the women’s annex 
In 1300, it IS recorded that the hospital had an attending staff of physicians 
and surgeons The obstetrical department was conducted by the sages- 
feinines At this tune it had giown to a capacity of eight or nine hundred 
patients, and probably i cached double that size m the fifteenth centuiy The 
number of beds was actuall}- much less, as it ivas the practice to use enor- 
mous beds for foui to six patients each Included m the hospital equip- 
ment were two bath tubs on wheels 

The Hotel St Louis m Pans ivas established by Henry IV m 1607 foi 
plague victims, it now leceives cases of diseases of the skin In 1260, Louis 
IX founded the Hospital des Qumze Ymgts as a home for the blind Its 
name indicates a capacity of 300 inmates, and is an mteiestmg survival of 
the vigesimal system of counting It is still m operation near the Place de 
la Bastille, part of its endoivinent consists of the land on which the Folies- 
Bergeres is situated 
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One of the most charming old hospitals m France is the Hotel Dieu in 
Beaune This was founded in the year 1443, and it is the oldest hospital 
which has continuously occupied its original building The fiist patient was 
admitted Januaiy 1, 1452 There are some inteiesting remains of former 
hospitals scatteied elsewheic through France Partly in rums, the “ Grande 
Salle of the Hotel Dieu ” at Tonnere is frequently visited on account of its 
architectural beauty It was established by Margaret of Burgundy about 
1293 In Angers the archaeological museum is housed m the old Hospital 
St Jean, which was originally given to the city by an early Count of Anjou, 
Henrj'^ II, King of England (1133 to 1189) 

Holland and Belgium 

There aie several medieval hospitals in Amsteidam and Delft m Holland 
In Belgium, the Hospital of St John in Bruges was established in the 
twelf di centur} , though few traces of its early buildings remain It is still 
conducted as an active up-to-date institution In the former chapter room 
aie housed some of Memhng’s finest work (1430 to 1494) The Hospice 
de la Poterie m Bruges is an asylum for elderly women, founded m 1276 
Damme, formerly the port of Bruges, possesses an old institution, the Hos- 
pital of St John, a home for old persons 

Italy 

As the country in which Christianity first made its rapid spread, Ital} 
boasts a number of early specimens The oldest is the Santa Maria della 
Scala in Sienna, established m 898 A D , with buildings dating largely from 
the fifteenth and sixteenth centuries In Rome, the earliest was the Ospe- 
dale di Santo Spinto, founded in 1204 by Pope Innocent III, and shortly 
thereafter turned over by him to Guy de Montpellier as the first of the many 
conducted by the Order of the Holy Ghost The buildings date from about 
fourteen hundred and later Other old Roman institutions are the Ospedale 
della Consolazione, with parts 'dating from the thirteenth century, built on 
the site of an earlier hospital The Ospedale di Santa Maria della Scala 
was established about the fourteenth century These hospitals are still 
under the direction of the Order of the Holy Ghost Other old hospitals 
in Rome are the Ospedale di San Giacomo, and the Ospedale di Giovanni 
n ilan, the Ospedale Maggiore dates from 1456, and now serves as a citj' 
wspital The City of Florence has many early survivals Santa Mario 
uova was founded in 1287, by Falco Portinari (father of the supposed 
ea nee of Dante) , the buildings are largely seventeenth century The 
oni azio (1377) has become an asylum for mental cases San Giovanni 
ai i^a was founded by Simone Vespucci about 1400 

Innn places of Florence is the Ospedale de Santa Maria degli 

rnnf- established as a foundlings hospital, and has served 

nuous y as such up to the present time The building was commenced 
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m 1421 aftei designs by Biunellesclii, and opened in 1444 Its history 
may be said to stai t nuicli earliei , as thei e wei e combined with it the Hos- 
pitals of San Gallo (1218^), and Santa Mana della Scala (1316) Foi 
almost five hundied yeais, this institution has occupied its oiiginal building, 



Fig 3 Ospedale Degli Innocenti, Florence Founded 1421, budding occupied 1444 The 
medallions of della Robbia may be seen at the heads of the Columns 

although the interior arrangements have been modernized fiom time to time 
It is a treasure house of early Italian art, possessing man)i specimens of 
Ghirlandaio, della Robbia, Brunelleschi, Poccetti, and others Best known 
of these are the famous medallions of the infants m swaddling-bands, by 
della Robbia There are fourteen of diffeient designs at the head of the 
columns on the fiont facade 

The infants were formerly put m a small dooi opening at one end of 
the portico, but now most of them are received fiom an affiliated maternity 
hospital nearby Complete supervision is continued until maturity The 
institution has alwajs been a fa^or^te chanty of the city, though m recent 
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times the income fiom its endowment has been augmented by contributions 
from the municipaht}^ The records of the hospital are piactically complete 
from the date of its foundation, the name of the fiist infant leceived is said 
to have been Agatha 



Fig 4 Heiligen Geist Hospital, Liiebeck (Ger Tour Info Office, N Y) 


Germany 

Hospital development in Germany took place largely in the thirteenth 
and fourteenth centuries through the activities of the" Order of the Holy 
lost and the Order of the Lazarites Viichow differentiates between the 
lospitals established within the city walls and those established without the 
city walls The latter were usually leper houses He lists a large number 
o these establishments, some m even the smallest villages m Germany It 
IS probable that their total number was over 2000 at one time 
T preserved examples that the writer has seen are the ones at 

Rothenburg o d Tauber In the former city, the Hospital of 
irioii ° ^ always been an almshouse for elderly people Ong- 

and ^ r 1240 , It has occupied its present site since the 1400’s, 

nln<;p^ ^ early buildings This institution illustrates one 

else-«,lipr development which was more common m Germany than 

the Holi^GhoL^ established by the municipality The Hospital of 

but when tb vothenbuig Mas originally built outside one of the gates, 
e city extended its ramparts it was included within the M'^alls 
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This IS an excellent specimen of the small city hospital, the majoi pait of 
its support now being derived from city funds The mam building dates 
from the fifteenth centuiy 

Another Holy Ghost Hospital is to be found in the picturesque town of 
Dinkelsbuehl It comprises both a home for old people and a hospital, the 
latter housed in a new building elected m 1864 Additional examples of 
old hospitals still exist in Nuernberg, Wuerzburg, Luneberg, and in Bremen 
(St Geoigen Hospital, originally founded as a leper house) In Berlin, 
a Hospital of the Hoi}'’ Ghost was built about 1278, but it has entiiely dis- 
appeared, although there is an endowment lemaining which is used for 
charitable purposes St Gertiaiidten Hospital w'as founded in the earl) 
1400’s “ w'lthout the w'alls ” on the square called “ Spittelmai kt ” at the 
east end of Leipzigerstrasse It has recently been moved to a new location 

England 

The fiist hospital lecoided in England w'as built m Yoik in Saxon times, 
937 A D After the Conquest, many more w'ere founded They all suf- 
fered severely at the time of the Reformation, though a laige number w'ere 
preset ved through the contributions of w'ealthy citizens Those that had 
been founded as lay endowments continued their functions, for such philan- 
thropy was a favorite form of charity by the well-to-do in the fifteenth and 
sixteenth centuries Only the institutions in London were hospitals for the 
sick, those m the small communities w'ere almost invariably of the almshouse 
type 

Of the hospitals, the most famous is St Bartholomew'’s in London, 
which recently celebrated its 800th anniveisary, having been established by 
Rahere in 1 123 This one is well known to many physicians, as it is one 
of the great centers of medical teaching m the w'oild Its buildings date 
from 1760 and latei St Thomas Hospital comes next in age (1215) St 
Mary of Bethlehem w'as founded for the caie of mental cases in 1247 (from 
its name was derived the woid “bedlam ”) 

In numeious towns and villages of provincial England theie will be 
found near the parish church a small building which is the almshouse 
These institutions are of vaiied chaiactei as legards the nature of their en- 
dowments and the puipose foi wduch they are now conducted The oiig- 
inal endowment usually was in the foim of land, and naturally these endow- 
ments have been subjected to the vicissitudes of prosperity and depression 
for many centuries Sometimes the institution owned the land outright, 
sometimes it w'as given a certain allow'ance from an estate Certain of these 
almshouses w'ere founded for the care of a number of old men, or old 
women, or for couples only Chaimmg examples aie to be found in Canter- 
bury, Sherborne, Burford, Norwich, Chipping Campden, Abington, Exeter, 
and in innumerable other communities 

Of this group the most perfect architectural specimen is the Hospital of 
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St Cross at Winchestei It was established by Bishop Henii of BIois (a 
nephew of William the Conqueror) in 1123 It is housed in a double quad- 
rangle of buildings which lepresent various gifts and additions from Nor- 
man times and later Most of the quarters were built by Cardinal Beaufort 
in the sixteenth century It is of the almshouse type pioviding a home 






Fig 7 St Bartholomew’s Hospital, London Founded 1123 AD Buildings 1760 and 

later ( Photocrom Co Ltd ) 


for old men, and in addition (as a separate foundation) affords a home foi 
12 men of “ gentle breeding ” Its endowment also provides for the “ way- 
farer’s dole,” consisting of a pint of beei and some bread, which aii)'^ way- 
farer may have for the asking 

In other countries, there aie a numbei of sui\ivals Of the man^ 
founded by the Aiabians, there are several still in existence The famous 
Bimanstan El Mansouri in Cairo, commonly called by the name of its 
ounder, Qalaoun (1284), is now devoted exclusively to ophthalmological 
cases A new addition to it was constructed about twenty years ago One 
of the hospitals in Aleppo dates back to 1344 A D 

In Spam, the Moors built a numbei of institutions during the time of 
(Cadiz, Seville, Toledo, etc ) The General Hospital in 
i a ri traces its foundation to three Moorish hospitals which were com- 
ine y Phillip II in 1566 There are a number of post-Moorish hospitals 
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and almshouses dating fiom the tlniteentli to the sixteenth centuries in 
some of the othei cities in Spam 

In this brief outline of the history of hospitals it has not been possible 
to discuss many of the interesting phases in their early development, nor to 
do more than make biief mention of a few of the hospitals which have been 
m existence for many centuries Rich in historical and medical interest, 
as well as m aichitectuial beauty, man)’^ of these institutions are well worth 
a visit by the physician tiavehng abroad 
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an unusual case of osteopsathyrosis (FRAGILITAS 
OSSIUM, LOBSTEIN’S DISEASE) 


Bv Everett B Poole, M D GiccnviUc South Carolina 


The disease which has been called fiagihtas ossiuin, Lobstein s disease oi 
osteopsathviosis is characterized In the lemarkable symptomatic tiiad of blue 
sclerae. buttle bones and deafness The general features of the disease have 
been well summarized by Apert," and by Ottley, who give compre leiisu e 
views of the literature Ottley lists the follon mg as chai actenzing the syndrome 
of osteopsathyrosis 


1 Fragility of bone 

2 Peculiai conformation and stiuctuie of bone 

3 Peculiai shape of the skull 

4 Laxity of the ligaments 

5 Blue coloiation of the sclerae 

6 Deafness 

7 Abnormal electrical reaction of the muscles 

8 Miscellaneous abnormalities of the teeth, nails and hair and distur lances o 

the vasomotor svstem 

9 Familial character of the disease 

Biief comments on these peculiai ities may' help to delineate the clinical pic- 
ture more clearly 

1 The bones fracture as the lesult of injuries so slight that they are often 
described as “ spontaneous fractures ” This is not due to a deficiency in calcium 
content, but is to be ascribed to morphological defects m the architecture of the 
bones* The noimal calcium-phosphorus ratio of the blood is not disturbed 

2 Changes, seen more distinctly' in the long bones, comprise extreme slender- 
ness, incurving of the shaft, most marked in its middle poition, thinning of the 
cortex and increased transparency' to roentgeii-ray'S The epiphvses show no 
characteristic change 

3 The occipital prominence of the skull is exaggerated, and there is bulging 
of the temporal bones The general effect is as if the entire skull had been sub- 
jected to powerful downwaid pressure on the vertex 

4 The ligaments show a remarkable degree of relaxation As a consequence 
pes planus, hyperextensibility of the fingers and knees, and frequent sprains and 
dislocations are observed 

5 Blue sclerae constitute a very' striking feature of the sy'ndrome, though by' 
no means pathognomonic They do occur m individuals who show no evidence 
of osteopsathy'rosis The blue color is not due to a deposit of pigment in the 

♦Receued for publication Januarj 3, 1936 , , 

I'rom The Department of Medicine, Duke Unnersit> Hospital and School of ^vledicine 
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scleiae but lathei to scleial thinness and tianspaiency which peimit the choioidal 
pigment to be seen 

6 It IS piohable that the iclaxation of the ligaments of the hones of the mid- 
dle ear is lesponsible foi the deafness so fiequentl)' repoited," though labyrin- 
thine ® and osteosclei otic ® deafness have been described 

7 Upon electiical stimulation an incomplete reaction of degeneration is seen 

8 Thinness and fragility of the hair and tianslucency of the teeth ascribed to 
a deficiency in enamel have been noted Subjects of the disease are said to be 
especially liable to migiaine and vasomotoi disturbances of various types 

9 The disease has lepeatedly been observed in several generations Apeit 
concludes that the malady is mheiited m the manner of a Mendehan dominant 
chaiactei Iheie is a vide vaiiation in the distinctive features in individual 
cases which may displaj' any oi all of them Deafness, fi agility of bone, or any 
other featuie mav be inconspicuous or absent m any given case® Blue scleiae 
may be the only appaient ahnoimahty" Francke ® is of the opinion that the 
complete syndiome (blue scleiae, deafness, fi agile bones) is found only in indi- 
viduals whose parents have also shown it 

In the light of the foiegoing biief desciiption of osteopsathyrosis the fol- 
lowing case IS leported 

Case Repokt 

Luther C, a white male, aged 30, congenitally defective vision, blue sclerae, 
marked relaxation of ligaments producing pes planus and hypei mobility of joints, 
blood cliemistiy normal, no fragility of bones 

The patient entered the hospital on February 7, 1934, complaining of pain in 
the head and eves of two yeais’ duration 

His fathei, mother and sister (the only sibling) were seen, and they state that 
no other membei of the family has had any disease similar to that from which the 
patient is suffering The patents state that the patient was not cyanotic at birth, nor 
could any evidence of rickets in childhood be obtained 

Since birth the patient’s sight has been exceedingly poor, and he was almost 
completely blind in childhood with some improvement as he became older He was 
also born with a marked deformity of the left chest wall As long as he can remem- 
bei he has noted very marked looseness of all the joints, especially those of the knees 
and ankles He has always had fiat feet Two years ago the right cornea was 
severely injured by a foieign body, reducing the very poor vision of the eye to a 
bare perception of light All useful 'vision remaining exists m the left eye, where 
he can see only the gross outlines of objects 

The patient presents a truly remarkable appearance (figure 1) He is very tall 
and thin with red hair and sharply contrasting indigo-blue sclerae He looks older 
than his stated age of 30 The face is unusually long with a beak-hke aquiline nose 
The scapulae and acromial processes are very prominent, and there is marked anterior 
angulation of the left chest at the costo-chondral junction, producing a pigeon- 
breasted appearance 

The extremities are unusually long, the hands flattened, and, owing to a re- 
markable grade of ligamentous relaxation, the tarsal bones (figure 2) have moved 
downward to such an extent that they he at a lower level than the rest of the foot 
being covered by a mass of hyperkeratotic skin The joints everywhere show an ex- 
treme degree of relaxation and hypermobilit> This is especially marked in the 
fingers, shoulder joints and knees 




686 


EVERETT B POOLE 



CVSE REPORTS 


687 


The e^es show se^elal nolew ortliy cleMations ftom the normal (hguie 3) The 
sderae are realh blue, not bluish There are fiequent nystagmoid jerks of the eye- 
balls, and It IS then observed that the ins moves backw^ard and forw'ard in a w'avy 
fashion as though haring no anchorage from behind No lens can be seen in either 
eye The eyes show' a definite dnergent strabismus, and lateral inorements cause 
nystagmoid jerkings There is no evidence of injury to other cranial nerres except 
slight bilateral deafness by the audiometer test Using air conduction, there was a 
loss of around 20 sensation units for both ears at all frequencies 

Ihe lungs are negatne, and the heart is not enlarged There is a harsh systolic 
blow' at the apex The abdomen, genitalia and rectum show' no abnormalities The 
tendon reflexes in the upper extremities could not be obtained but are sluggish and 
equal m the lower extremities Abdominals are present, Babinski bilateralh negatne 
No disturbance of sensation 



Fig 3 Show'ing appearance of eyes Partial iridectomy has been performed 


Very exhaustive accessory clinical examinations were made Blood studies 
gastric analyses, kidnev examinations, sedimentation tests, stool examinations, spinal 
uid studies, etc , all ga\e normal findings Complete blood chemistry studies in the 
aboratory of Dr W A Perlrweig revealed no noteworthy' deviation from the nor- 
mal The serum calcium and phosphorus were w'lthin normal limits on three ex- 
aminations 

Numerous roentgen-ray studies were made, but, except for the malformations 
note above, nothing abnormal m the bones w'as found There was no maiked de- 
calcincation anywhere 

altl sections from a ligament of the foot (cuneonavicular) were made, and 

siin^'^'^ ' appeared to be looseness of the collagenous fibers as compared to 

tr. tissue prepared in the same ay ay, findings were not sufficiently striking 

to JUS ifj serious consideration s y ^ 

Both ''°^'^hion of the eyes was diagnosed by Dr Banks Anderson as ectopia lentis 
end resign were operated upon and later on maximum correction established but the 
anrl Msion a\ith the best possible correction being 15/200 in the left 

and 10/200 in the right eye 
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Summary and Discussion 

A case is piesented showing three of the cardinal featuies of osteopsathyrosis 
(Lobstem’s disease, fragihtas ossmm), but with no history or other evidence of 
bone fracture The blue sclerae, defective ligaments and slight deafness (to- 
gether with the finding of ectopia lentis) can all be explained by a congenital 
defect in the structuie of fibious tissue forming the sclerae, ligaments and 
tendons 
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ORTHOSTATIC HYPOTENSION, REPORT OF A CASE 

By Wann Langston, M D , F A C P , 

Oklahoma City, Oklahoma 

In 1926 Biadbuiy and Eggleston^ reported three cases of a syndtome, the 
outstanding charactei istics of which were " the occurrence of syncopal attacks 
aftei 01 during exertion or even after standing erect foi some minutes Othei 
featuies in the three patients are a slow, unchanging pulse rate, incapacity to 
pel spire, a lowered basal metabolism and signs of slight and indefinite changes 
111 the neivous system Each of these patients felt much worse during the heat 
of summei ” Other symptoms were increased urinary output when patients 
were in recumbent position, youthful appearance, and loss of sexual desire 
and power A slight increase in blood nitrogen and lessened phthalem output 
when patients were up and active were also noted 

The most outstanding characteristic in all these cases was the abrupt drop 
in blood pressuie when the patient changed from a recumbent to a vertical posi- 
tion This drop involved both the systolic and diastolic pressures, the extreme 
figures being a drop in case 1 from 105 systolic and 60 diastolic supine to 40 
systolic and 28 diastolic standing, m case 2 from 158 systolic and 108 diastolic 
to 52 systolic and 40 diastolic, and m case 3 from 84 systolic and 60 diastolic to 
45 systolic and 25 diastolic It was noted that the pulse rate was relatively slow 
and remained approximately the same even when the blood pressure sank to 
critical levels 

Received for publication October 15, 1935 
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Ihey designated this syndiome as “Postural Hypotension” 

In 1928 Christ and Blown - reported two cases of this condition, Ashwoith 
two 111 1929, Reickei and Upjohn^ one in 1930, Baiker and Coleman® one in 
1931, and Sanders® one in 1931 In 1932 Laubiv and Doumei " reported five 
cases, tvo of which have been questioned as not lepresenting the characteristic 
syndrome,® and suggested the term “Oithostatic Hypotension” as being more 
descriptive than the one pieviousl) used Barkei ® reported an additional case 
in 1933, Allen and klagee ® one in 1934, Croll and Duthie one, the first in 
Great Britain, in 1935, Was one m Fehruarv 1935, and in July of this year 
Alvarez and Roth^- reported the eighteenth case (if we exclude the two ques- 
tionable cases of Lauhry and Doumei) thus emphasizing the rant}’- of the con- 
dition or, what is more probable, the infrequenc}" of its recognition 

The noimal reactions of blood pressure and pulse rate to postural change have 
been studied by many investigators In general, on changing from a horizontal 
to a vertical position there is slight elc\ation oi depression m the systolic pres- 
sure, a definite rise of about 10 milhmeteis in the diastolic pressure, resulting in 
a lowered pulse piessuie and a definite inciease m pulse rate amounting to 10 or 
more beats per minute 

Report of Cask 

Histoiy C W, a white male, school teacher, aged 56, was of Irish-Dutch 
extraction, of a family noted for longeiity, the second of a family of nine children 
all of whom aie living except tw'o, an all-round college athlete (football, baseball, 
track and tennis) actively engaged m athletics up to the age of 45 He had always 
been healthy until the onset of the present condition except for minor ailments and 
except for a ligneous abscess behind the right ear at the age of 30 and an attack of 
iritis of the left eye at 39 

In August 1928, he was first troubled with frequent urination at night Several 
doctors reported a few pus cells in the urine He had several teeth extracted (one 
ulcerated) witliout relief In October the urinary disturbance became more pro- 
nounced In April 1934, he passed a large rough stone, preceded by passage of bloody 
mucous in urine From 1928 to 1934 he drank artesian water of high mineral con- 
tent Prior to this time he had always perspired freely, but during this period it 
gradually ceased, and he perspired only from mid-chest up Perspiration gradually 
ceased almost completely until the spring of this year w'hen he perspired somew'hat 
more freely He did not note that he was particularly intolerant to hot w'eather 
In the fall of 1934 he noted a burning sensation across the abdomen, extending 
dowm to the feet and corresponding roughly to the area of anhidrosis In Januarj 
1935, he had an attack of influenza, and after this the burning sensation mentioned 
above ceased and, as the weather became warmer, he began to perspire more freely 
About three years ago he began to note muscular weakness and fatigue about the 
hips At first this W'as intermittent He also noticed a similar w'eakness in the 
arms but much less marked, the symptom disappearing quickly with rest About this 
time he began to “ stoop ” or “ hump over ” in w^alking, and his friends would tell him 
to straighten up ’’ A little later he w'ould become very tired through the hips after 
walking a block or two, finding it necessary to rest after slight exertion At the 
time he attributed this to the fact that he had sustained a fracture of the hip at foot- 
ball Soon this localized fatigue became general all over the body and progressively 
worse, until now he experiences profound fatigue, giddiness and almost faints on 
changing from reclining to upright position, walking, and particularly on standing 
still for a few moments Associated are fatigue and cramping in the muscles of the 
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legs, arms and neck The muscles of the neck became so weak he could scarcely hold 
lus head up, and this has become one of the most pronounced s>mptoms The vocal 
cords would become fatigued and the voice husky and uncontrollable The muscles 
of the arms seem too weak to lift any weight These symptoms are most pronounced 
when he is standing, are relieved somewhat when he sits down, and he experiences 
prompt and almost complete relief when he lies down 

More recently he has experienced blurring of iision when standing or after 
exercise, promptly relieved by sitting dowm, bending forward or reclining 

He has noticed coldness of lower extremities below' the knee for the past year, and 
since last winter he has noticed sw'elhng of the feet and ankles This has lately dis- 
appeared There has been some numbness and tingling 

He passes very little urine during the day when he is up and around, but has 
nocturnal frequencj and poljuria Actual test after tieatment was under way show'ed 
12 5 ounces for the 14 5 w'aking hours, and 20 ounces for the 9 5 sleeping hours 

He has developed nervousness, a coarse tiemor of the hands, and more or less 
mental sluggishness He has also de\ eloped peculiar m^oluntary movements re- 
sembling laughter This is more pronounced when he is w'eakest He has also de- 
\ eloped some emotionalism There has been loss of sexual desire and potentia 

He came to me first on August 2, 1935, with this story and the diagnosis of heart 
trouble and low' blood pressure 

Examination, August 2, 1935 A well developed and well nourished middle-aged 
w'hite man, apparentlj not as old as stated age 1 emperature 99 2° F , pulse 84, 
blood pressure leclming 120 systolic and 80 diastolic Ihere is no apparent anemia, 
cyanosis, jaundice, edema, dyspnea or distress The face is rather florid, the beard 
somewhat thinner than in the average man, the hair graying, and a tendency to bald- 
ness The eves, ears, nose, mouth, teeth tongue and pharjnx show' no significant 
changes The thjroid is not enlarged and there is no ceivical adenopathy 

Heart shows slight enlargement to the left There aie no murmurs or abnormal 
accentuations The heart tones are normal Lungs No abnormal findings Chest 
wall No abnormality Abdomen No abnormality noted The Iner and spleen aie 
not palpable No areas of tenderness, and no masses to be felt Genitalia No 
abnormality found Rectal Negative findings Neuro-musculai system The mus- 
culature IS apparently normal There is a definite coai se tremor of the fingers, more 
marked in the left hand Tendon and superficial reflexes normal Pupillary reactions 
are also normal Integument The skin is soft and pliable Theie are no evidences 
of pigmentation There is no obvious perspiration 

Blood hemoglobin 90 per cent Sahli , red blood cells 4,510,000, w'hite blood cells 
6,100 N 67 per cent, L 33 per cent Sugar tolerance after 100 grams of glucose, 
80-150-125 mg Wassermann and Kahn negatne NPN 510 ing Urea N, 
26 7 mg Phthalem output reduced, although he collapsed and voided involuntarily 
20 minutes after mtrarenous administration of the dve For the balance of the two 
hours the elimination was 25 per cent 

As stated above, the blood pressure at the first examination w'as 120 systolic and 
80 diastolic with patient in recumbent position Upon sitting up an immediate drop 
to 95 s\stohc and 70 diastolic w'as noted The following day I rechecked the blood 
pressure and found the following recumbent, 125 systolic and 80 diastolic, sitting, 
90 systolic and 60 diastolic, standing, 60 systolic and ^ diastolic, w'lth weakness and 
syncope During these observations the pulse rate was around 80, and varied scarcely 
at all from this figure, even w'hen pressure w'ent to extreme low' levels I have made 
many blood pressure observations ahvays with the same general results, namely, a 
marked drop in both svstolic and diastolic pressures upon changing from horizontal 
to vertical positions, w'lth little or no change m the pulse rate Typical are the ob- 
servations made on August 28, 1935, and checked w'lth Dr W F Keller (Figure 1 ) 
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Blood Pressure Observations in a Case 
Ortbostatic Hypotensioiv^ 





L Blood pressure honzondal after rosl period. 

2. Head down body at angle of 30” 

3. Immediatelg following horizontal position 

4 feet down bodg at angle of 30" 

5 Feet down bodg at angle of 45’ 

6 Standing 

7 Standing at moment of sgncope 

8 9 TVo and four minutes after being 

placed m Zii position 


(Sxplanation 


1 Horizontal forlu-five minutes after Jgr 
Ephedrino Sulphate 

2 One minute later sitting 

3 4 Two and three minutes later standmg 

5 Two minutes after sitting down 

6 V Two and four minutes after lying 
dov^ 


Fig 1 


The {ollo\Mng obbeuation noted on diffeient occabions, to me is unique and 
pel haps important During attacks of gieat weakness the patient has involuntary 
paroxysms exactly simulating laughter, duiing which he chuckles and manifests 
the typical contractions of the abdominal muscles, but he feels no desire to laugh 
and the facies indicates no emotion of amusement When a noimal individual 
laughs the blood pi essui e is raised , when this man has such a paroxysm his pres- 
sure is raised Christ and Blown in one of their cases noted what may be an 
analogous phenomenon, namely, clonic convulsions just preceding syncope, ex- 
plained by the patient as being voluntaiy muscular contractions in an effort to 
stand 

To summarize the case An apparentl} healthy middle-aged man presents cer- 
tain definite subjective and objective findings, nameK, orthostatic drop in both 
systolic and diastolic pressures without compensator!, increase in pulse rate. 
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orthostatic weakness, giddiness and syncope, oithostatic oliguria, inciease in 
blood urea nitrogen, with i educed phthalein output, hypohidrosis with geographic 
distribution, loss of libido and potentia, neivousness, tremor, and involuntary 
convulsive paioxysms resembling laughter when very weak — all of the charac- 
teristic findings of the syndrome designated as orthostatic hypotension 

An analysis of the cases thus far leported is shown in the folloiving table 
This reveals orthostatic hypotension and oithostatic weakness, giddiness and 


SiGNiriCANT Findings in Cases Reported 
Symptoms 


Symptom 

Positive 

Negative 

Doubtful 

This case 

Orthostatic severe syncope 

11 

7 

0 

+ 

Orthostatic weakness or mild syncope 

17 

1 

0 

+ 

Orthostatic oliguria 

« 10 

0 

8 


Anhidrosis or hypohidrosis 

10 

3 

5 

+ 

Intolerance to hot weather 

4 

2 

12 


Loss of libido and potentia 

3 

5 

1 

10 

+ 


Physical and Laboratory Findings 


Finding 

Positive 

Negative 

Doubtful 

This case 

Orthostatic hypotension 

18 

0 

0 

+ 

Slow or unchanging pulse rate w’lth changing 
position 

12 

4 

2 

+ 

Lowered metabolic rate ■ 

10 

2 

6 

? 

Increased blood urea nitrogen 

7 

0 

11 

+ 

Youthful appearance 

4 

7 

7 

-b 

Slight anemia j 

5 

! 

6 

7 

0 


syncope as invariable phenomena, and lack of compensatoiy tach}caidia, lowered 
metabolic rate, nitrogen retention, and orthostatic oliguria, as almost mvaiiable 
In addition to the above practically constant findings, others of greater oi 
less significance are changes m the pupillaiy reactions, and othei neuiological 
changes, insomnia, weight loss, dyspnea, geographic anhidiosis, etc 

Biadbuiy and Eggleston found that the administration of epinephrine was 
followed by an increase in systolic and pulse piessures and in pulse late, but 
that the diastolic piessuie was not mateiiallv affected They concluded that 
epinephrine did not cause vaso-constriction in these cases Atropine caused 
dryness of the mouth and flushing of the skin m two cases, but no increase in 




























































c\si: RLroRis 


693 


pulse rate Pilocaipinc caused salnaliou and sweating in two cases In gen- 
eral, these observations hci\e been confirmed b> otbei investigatois Bradbury 
and Eggleston conclude that “ parahsis of the sMiipatbetic ^ aso-consti ictor end- 
ings seems to be the only adequate explanation of the blood pressuie reactions in 
these three cases It accounts for the absence of vaso-constriction following the 
injection of epmephiine and it explains the total absence of the noimal vaso- 
motor control by which blood prc'-suie is maintained at a iieaily constant level in 
the face of changes m the position of the liodx in noimal persons ” In general, 
these conclusions ha^e been concuiicd in In subsequent authors Christ and 
Brown thought that “ the essential disturbance in this disease is lack of resistance 
m the splanchnic vessels to shifts in the blood mass and absent or diminished 
vagus regulation of the heait rate to changes m blood pressuie The opinion is 
advanced that this disease represents a hjpotonic state of the m}oneural struc- 
tures of the sympathetic and pai asMiipathctic neivous system of unknown oii- 
gin " Barker explains these phenomena ' In loss of reflex posture oi orthostatic 
vaso-constnction necessaiy to maintain normal blood jiressuie against the force 
of gravity and b} loss of icflex acceleration of the cardiac rate ’ He at- 
tributes the acceleiator effect of epinephrine and ephediine in these cases to their 
direct effect on the heart muscle Ahaic7 and Roth believe the essential patho- 
logical ph}siolog}’' is m the “ s^mpathetIc control of the caliber of the vessels m 
the abdomen ” 

Prof J A iMacWilham, who studied the case of Croll and Duthie, found that 
in normal individuals "the slower heart rate m the hori/ontal postuie, as com- 
pared nith the sitting is esscntiallj due to the action of the carotid sinus reflex, 
while the quicker rate m standing than in sitting is mediated thiough afferent 
impulses from the lower limbs which aie also conccined m the maintenance of 
the compensator\ adjustments (vaso-constnction m the splanchnic aiea and else- 
where) involved in keeping up the aoitic pressuie m the erect posture” He 
believes that “both pulse rate and blood piesstire adjustments m the standing 
posture are influenced by afferent impulses from the lowei limbs, apparently 
originating in some part of the vascular circuit m these limbs,” and that m these 
cases there is a disturbance of this mechanism, an opinion that seems to be refuted 
by Alvarez who points out that while orthostatic hj potension is not pi oduced by 
lumbar sympathectomy, it is produced for a time by anteiioi rhizotomy 

Alvarez and Roth also found that epinephrine intravenously did not cause 
peripheral vaso-constriction, although it did cause elevation of jrulse rate and 
systolic blood pressure The fact that atropine does not cause increase m pulse 
rate in these cases suggests interference with the normal sympathetic accelerator 
mechanism of the heart On the other hand the siunpathetic supplj^ to the sweat 
glands is intact if depressed since the leaction to pilocaipme is present to an 
extent at least 

The effects of various therapeutic agents have been observed Epmephiine, 
in addition to raising the s^ stolic pressure and pulse rate, gave temporary symp- 
tomatic lelief Thyroxine gave questionable relief in the woik of Bradbury and 
Eggleston The use of a tight abdominal bindei has given variable results in 
different patients Ghrist and Blown first noted the beneficial effects of ephed- 
iine Barkei, and later Allen and White noted impiovement fiom eigotamme 
tartrate, but the disagreeable symptoms seemed to more than counterbalance the 
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benefits Vaiious othei lemedies have been tiiecl, l)ut to date cphedune sulphate 
seems to have given most consistent and lasting im]novement subjectively and 
objectively 

Ha\ing noted the beneficial eftects of supraienal coitical hormone (eschatin) in 
a case of Addison’s disease with orthostatic hvpotension (secondary), I decided to 
try this 1 einedv with mv patient, and accordtnglj on August 3, I gave him 1 c c 
intramusculaih and he reported that within an hour or two he felt stronger I 
repeated this on August 4, omitted it on the fifth, and on the morning of the sixth 
he collapsed in the elevator on his way to my office I gave him 5 c c of eschatin 
immediatelv and within 30 minutes the blood pressure rvas 150 systolic and 100 
diastolic, with patient recumbent The following day lie was feeling better, the blood 
pressuie being 160 systolic and 100 diastolic reclining and 120 sjstolic and 80 diastolic 
sitting, in the forenoon, and in the afternoon, after some walking during the intercal, 
125 systolic and 90 diastolic sitting I did not lepeat the eschatin on this date 

On the morning of August 8 he took 3/8 gr ephednne sulphate and reported 
to the office at 9 00 o’clock At this time his pressure w’as 120 sjstohc and 80 
diastolic leclining, and 90 systolic and 60 diastolic sitting I gase 0 25 cc eschatin 
and 111 20 minutes the leading w'as 150 sjstolic and 100 diastolic, leclining On the 
ninth he recen ed 0 25 c c and on the tenth when he reported the pressure w as 90 
systolic and 60 diastolic, and he complained of w'eakness I gave him 0 5 cc with 
only slight improvement From August 10 to August 21 he took 1/3 c c eschatin and 
3/4 gr ephednne sulphate daily and though his condition was better than before 
he began treatment, it was far from being satisfactory He noted that the ephednne 
invariably caused increased pulse rate, heart consciousness and nercousness He 
reported on the twenty-first, wuth the following blood pressure 125 systolic and 80 
diastolic, reclining, 90 systolic and 60 diastolic, sitting At 3 00 o’clock p m it w'as 
100 s>stohc and 70 diastolic and 60 sjstolic and 40 diastolic I gave him 0 5 cc 
eschatin and in 30 minutes the pressure w'as 140 systolic and 90 dnstohe, and 100 
systolic and 60 diastolic sitting From the twenty-first to the tw'enty-seventh, 
ephednne was omitted and 0 5 c c eschatin tw’ice daily w'as administered He w'as 
fairly comfortable during this period but experienced considerable w'eakness He 
leported on August 28 when the series of observations charted was made 

From August 28 to September 3 he took ephednne and amytal thiee tunes a day, 
but the cumulative effect of the amytal w'as too disturbing I then outlined a course 
of procedure w’hereliy he took one-half grain of ephednne before getting up in the 
morning and one-fourth giam every four hours dm mg the day He felt, how'evei, 
that the larger dose in tlie morning w'as unnecessary, he has settled down to three 
or four one-ejuarter gram doses dail>, and his condition has been much more satis- 
factory 

Although Weis has reported a case as cured by this therapy, and his ob- 
seivations over a considerable period of time seem to substantiate it, it seems 
too much to expect a cure m this case, although one hopes to make life livable 
for him 

Weakness, di/ziness, faintness, a tendency to syncope on suddenly changing 
from a reclining to an upright posture or upon standing still for a few' moments, 
are not uncommon complaints If eveiy such case were carefully considered 
and blood pressure readings made m both positions, it is entirely possible that 
many other cases might be lecognized In view of the frecjuency of anhidrosis 
or hypohidrosis in these cases, all patients complaining of this symptom should 
be investigated w'lth this entity in mind 
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One occasionally sees inchviduals, usually of a definite ptotic type evitli low 
blood pressure, who haee been impiovcd apparently by the use of a tight ab- 
dominal binder Impiovcment is not due to replacement of the abdominal 
viscera, for some of us have demonstrated with the fluoroscope that this does 
not occur m spite of the S}mptomatic impiovement A study of this case and 
of the reports of others leads one to believe that any such benefits come from 
forcing the blood out of the splanchnic area, and that in all probability in some 
of the cases at least the symptoms are due to splanchnic vascular atonicity 

Certain acute pioeesses notably influcn/a, affect blood pressuie Is it not 
probable that some of the profound debility in influenra may be on the same 
basis ^ 

SbM MAR\ 

1 There appears to be a definite entity with characteristic findings wdiich 
ma\ be properly designated as oi thostatic h\ ])otension 

2 The chief characteristics <ire orthostatic hypotension orthostatic weakness 
01 syncope, absence of compensatory' tachycaidia on rising from reclining to up- 
right position, 01 thostatic oliguria with nitrogen letention and decreased phtha- 
lem output 

3 The syndrome seems to be on a basis of sjmpathetic nei\e ending im- 
pairment 

4 The hteratuie has been leviewed briefly 

5 Eighteen cases have been reported pie\iously and anothei is presented 
here 

6 lo date ephedrme sulphate has given most consistent benefit 
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COMPLETE HEART BLOCK FROM SCLEROSIS OF THE 

BUNDLE OF HIS 

By Ben R Heningeu, M D , F xA. C P , and K L Dickens, MS, MB, 

New Oi leans, Louisiana 

Complete hcait block may result from \aiious types of lesions involving the 
bundle of His or other parts of the conduction system IMost of the cases of 
complete heart block leported in the liteiature were the result of syphilitic gum- 
mas There aie on lecoid isolated cases of heait block in which fatty infiltra- 
tions have caused auricular-ventricular dissociation , in others, tumors, such as 
endotheliomas and sai comas, have been found to destroy the conduction path- 
ways of the bundle On the othei hand, there are numerous cases in which 
theie was clinical heait block, but at autopsj’^ no lesion was found in the bundle 
of His 

In a recent paper, Yater and Cornell supply evidence which indicates that 
heart block may be due to calcareous lesions involving the bundle of His, as 
well as the subendothehal surface of the heart Yater further states that this 
specific form of lesion producing complete heart block must be rare, as he could 
find only 47 cases which have been sufficiently studied and in which the criteria 
fulfilled the lequirements for this diagnosis It is possible that this condition 
mav be much more fiequent than the hteiatuie leads one to believe On account 
of the rarity of complete heart block due to calcareous disease of tbe bundle of 
His, we present this repoit with the hope that it may stimulate a search foi 
similar cases 

Case Report 

Case Histoiy An unemployed Italian male, aged 62, was admitted to Touro 
Infiimary, on the service of Dr Emile Block, June 3, 1934 and died June 9, 1934 
The patient was referred to one of us (B R H ) within 20 hours after admission, 
with a history that his present illness started three weeks previously Predominating 
symptoms were marked dyspnea, swelling of the ankles, and inability to sleep at 
night All symptoms were progressive in character until the occurrence of ab- 
dominal swelling, which had been present for one week During this period there 
was precordial pain, running down the arms, later there was a productive cough 

Physical Evannnahon Examination revealed a well-developed male, of large 
frame, with moderate cyanosis and generalized edema Dyspnea was unusually 
marked The heart was markedly enlarged to the left The apex impulse was easily 
seen and felt at the anterior axillary line on the left side The right border extended 
outw'ard about 5 cm from the median line in the third interspace The cardiohepatic 
angle could not be made out , the impression w'as gained that there was a pericardial 
effusion, although the classical signs w'ere absent The heart sounds were feeble, 
especially at the apex, while at the base they were more easily audible The pulse 
and heart rate, while the patient was lying down, was 30 per minute The peripheral 
vessels were moderately sclerosed The blood pressure was equal on both sides, being 
215 systolic and 110 diastolic The lungs showed fine crepitations at both bases The 
liver was markedly enlarged downward and very tender There was free fluid in 
the abdomen as shown by shifting dullness 

* Received for publication October 5, 1935 

From the Departments of Medicine and Anatomy, Louisiana State University Medical 
Center, New Orleans, La 
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Our impicssion of (he td^e was aitciioscleiotic t\i)c of heart disease woth Inpei- 
Icnsion, cone:esti\e heait failure, complete heart block, and general anasarca 

An electrocardiogram taken shorth aftti entrance into the hospital (figure 1) 
reicaled heart block of high gi.idc, with infrequent sentiieiilai extras) stoles A 
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Fig 1 


second cardiogram taken 6/5/34 levealed about the same picture, the \entricular rate 
in both w’as 30 to 45 pei minute 

Progics'! Notes The patient was placed on the coneentional treatment for con- 
gestne heart failure, including limitation of fluids, a salt-pooi diet, and digalein, 2 
cat units ererv four hours foi a peiiod of thiee days, totaling 24 cat units Fol- 
lowing this digitalization, there seemed to be definite impiosement, the area of cardiac 
dullness apparently diminished, there w^as less oithopnea, and the mental attitude of 
the patient w'as very noticeably improved Following the discontinuance of digitalis 
the apparent improvement W'as maintained for about 30 hours, but then the dyspnea 
returned m even more marked degree With this, the patient seemed to develop 
mental disturbances, in that he was unwilling to remain in the hospital Finally, 
smothering spells became so distressing that the patient could hardly be kept in bed 
Morphine with atropine w'as given hypodernncaily without much benefit SuddenI), 
while the patient was sitting up m bed, he developed convulsiv^e seizures The pulse 
varied from 28 to nearly 50 per minute Barium chloride, gr i every three hours, 
was given for the next 24 hours, but in spite of this, repeated convulsions ensued, 
asting for vanable periods of time The patient died suddenly on the morning of 
June 9, 1934 

^^^^^ological Examtnation Gross Examination of the Heart and Pericardium 
ne pericardium was smooth and glistening There were approximately 75 c c of 
^^^^'"''^olored fluid m the pericardial sac The heart w^eighed 460 grams and 
^ liypertrophy of the left ventricle There was a moderate amount of fatty 

infiltration evident beneath the epicardial surface The organ was removed and 
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sectioned dhe myocaulium A\as i eddish-brown in coloi and me.isured 3 cm in 
thickness Scatteied throughout it were aieas of degeneration The endocardium 
was pinkish-gray in coloi, smooth and glistening in appearance The foiamen ovale 
was closed All valves were competent The ostia of the coronal y arteries were 
patent, however, upon tiacing the arteries they were markedly sclerotic The in- 



Fic 2 View of left \ entncle and aorta Calcium mass (C) shown diagrammatically in 
approximate position after blocks m area, B, have been taken out Area 5" indicates where a 
further section was removed for study of the muscular septum Arrow points to the right 
coronary artery orifice 

timal surface of the aoita was pinkish-vellow in color, with many arteiiosclerotic 
plaques scattered tlnoughout 

Histopathologic Examination of the Heart Two blocks of tissue were removed 
fiom the heart at the junction of the membranous and muscular septum These 
blocks were taken so as to include an area from the bases of the right and left 
antenoi aortic valves to within about 1 cm of the muscular septum of the heart 
klicroscopic sections were taken at various intervals so as to determine the length 
and distribution of the fibro-calcareous mass, A-V bundle and its branches Figure 
2 shows the opened left ventricle and aorta with area from which the blocks for 
examination were taken An additional section w'as taken from the muscular septum 
for study of the A-V bundle and its branches Ihe arrow points to the right coi- 
onary artery, thus giving exact anatomical location of the blocks The approximate 
location of the calcareous mass is indicated diagrammatically 
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llie tissues weie p.utiall\ dtcalcifiecl ami sections exit at 10 niicra The sections 
were stained wntli hematowlin and eosin and with ifalloiv’s connectue tissue stain 
Sections were taken from \ irious regions and approviniate leiuith of the mass was 
ascertained Figure 3 rcrcals the position ot the mass and its characteristic nature 
Figure 4 is a higher niagmhcation of a portion ot hgure 3 



Fir 3 Low magnification of membranous and muscular septum reeealmg the e^vact 
position of the calcium mass RA is right auricle, A-V indicates the atrio-\ entncular bun- 
dle, C indicates the two calcium masses wnth small particles of the homogeneous substance 
scattered between An edge of the aortic cusp is shown abo^e S indicates the muscular 
portion of the septum (45 X niai? ) 

A calcareous mass was revealed at the junction of the membranous and muscular 
septum m the meocardial portion, which was surrounded bj dense fibrous connectne 
tissue Near the center of the mass this fibrous connectne tissue separated the cal- 
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caieous mass into two pails Each in.iss nicasurcd approximate!} 1 5 mm in diameter 
and 6 mm in lengtii Ncai the ends ol the mass it hecame smaller and nariow'cr and 
finall} disappeaied Ihe mass ran paiallel to the hast of the aoitic leaflet of the 
mitral aahe (figitic 2) 1 he mass was laigcK on the left side of the septum, it 

impinged upon the A-V bundle near the eenler and at some places w is seen to imade 
the bundle substance Small poi turns of caleihed material were seen scattered around 
the main mass The A.-V bundle and its branches w ere apparent!} normal in cellular 
structure throughout There were a lew l}mphoc\tes in and around the mass 

Jhe muscular septum was quite In pertroplned as were the mdnidual muscle cells 
There were no endothelial changes of note and conduction s\stem was apparent!} 
normal in cellulai stiucture The aortic aahe^ showed CMdences ot slight calcifi- 
cation in their bases, hut weie otheiwise competent \ nunihei of small arteries 
around the calcified mass showed definite sclerotic changes but none weie completel} 
obliterated The coronar} arteries were definiteh sclerosed 1 he photograph of the 
heart and photomicrogi aphs further add to this desciiption 

We wish to express our appreciation to Dr John S Laniord, Director of the Department 
of Patholog}, loiiro Infinnari \ew Orleans, who performed the autopsv 

RLFERENCi: 

Yatfr, W M , and Couxi ii, H Heart block due to calcareous lesions of tlie bundle of 
His, Ann Ixt Mnn, 193a, \iu, 777-789 



EDITORIAL 

CUSH!\^G’S SYNDROME AND TUMORS OF THE ADRENAL CORTEX 

In 1932, Cushing' published an account of the sj-ncliome which now' 
goes b)- his name and w'hich he called pituitan basophilism As is w'ell 
know'll, he w'as able to collect a group of cases associated w'lth basophilic 
tumors of the hypophysis, all of w'bich show'ed some or man} of the follow'- 
ing characteristics adiposity of the face, neck, and tiunk, the extremities 
not being affected, I'ascular h} pertension , hiisuties, particular!} of die face 
and ti unk in females , impotence or anienoi rhea , cyanosis and edema of 
the extremities , a tendency to polycythemia, w'lth a florid oi plethoric com- 
plexion, di}ness of the skin, often w'lth acne, and paiticularly w'lth purplish 
linae atiophicae, osteopoi osis , glycosuiia or albuminuria, and laiiable back- 
ache, w'cakness, and fatigability Other cases weie soon lepoitcd, but it 
became evident that such a syndrome might also occui m the absence of a 
pituitai} tumor, associated w'lth other endociine lesions paiticulaily of the 
supraienal cortex and thymus"'' Pituitary basophilism, therefore, oi a 
S}ndiome w'hich cannot be distinguished from it, although fiequcntly accom- 
panied by a pituitary giow'th, is not invaiiably so i elated Examination 
of a large number of pituitary glands by Costello,' w'lth seiial sections, in 
cases w'heie no endociine distuibance W'as obvious clinically, also indicated 
that such tumors w'eie to be found in the absence of the symptoms w'hich 
have been desci ibed 

Studies lecently reported by Ciooke may have fundamental impoitance 
in thiow'ing light upon this problem He has discoveied that a h}alme 
change is present m the basophilic elements of the antei lor pituitary, often 
W'lth cellular distoition, and with a diminution in the number of basophilic 
gianules present, in cases of pituitary basophilism The lesion is not found 
ill the basophilic adenomata when piesent, but only m the proper glandulai 
tissue This change was found not only in cases of Cushing’s syiidiome 
W'lth basophilic adenoma of the pituitary, but also in similai clinical disoi ders 
in W'hich neoplasms of the thymus, or grow'ths oi hypeiplasia of the adienal 
coitex, weie the conspicuous lesion, and in w'hicli a basophilic pituitary 

1 Cushing, H “ Dyspitmtansm ” 20 years later, with special consideration of pituitary 
adenomas. Arch Int Med, 1933, li, 487-557 Basophile adenomas of pituitary body and 
their clinical manifestations tpituitary basophilism). Bull Johns Hopkins Hosp 1932, 1, 
137-195 

^Lescher, F G, and Robb-Smith, A H T Comparison of pituitary basophilic syn- 
drome and adrenal cortico-genital syndrome, with report on pathology, Quart Jr Med, 
1935 IV, 23-35 

3 Leyton, O , Turnbull H M and Bratton, A B Primary cancer of thymus with 
pluriglandular disturbance, J r Path and Bact , 1931, xxxiv, 635-660 

* Costello, R T Subchnical adenomas of pituitary body, Proc Staff Meet , Mayo 
Clinic, 1935, X, 449-453 

5 Crooke, a C Change m basophile cells of pituitary gland common to conditions 
which exhibit sjndrome attributed to basophile adenoma, Jr Path and Bact, 1935, xh, 
339-349 
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adenoma was not found aftci most caicful scaich All of these cases suf- 
fered from Inpertension, as did those dcsciibed b} Cushing Crooke be- 
he\es this Inalmc change m the l)asoph!lcs is an expiession of alteied physio- 
logical actiMty lathei than a dcgcncratnc change in the ordinal} sense 
He has also made inteieslmg obsei\ations on the pituitar\ m Addison s dis- 
ease. where extreme reduction in the numbei of basophiles and the presence 
of abnoimal basophilic tiansitional cells arc to be found Nicholson® has 
reported recent!} a difteience in the histologic pictuie m pituitar} glands 
from patients with Addison s disease due to cortical atioph-v and those due 
to tuberculosis Onh m the first gioup was he able to show' reduction m 
the number of basophiles and the appeal ance of abnoimal basophilic cells 
Crooke suggests that this i eduction m these elements is associated with the 
cause of the Inpotension and perhaps of the h\pogl}ceniia which are found 
Since cortical hormone theiap} in '\ddison s disease docs not seem to influ- 
ence this pituitai} lesion, a plausible icason is afioidcd foi the slight effect 
W'hich it also has on the clinical course of the Inpotension 

Other relationshijis of the adrenal coitcx aie indicated, howeeer, b^ 
certain cases of cortical tumoi which instead of being associated with Cush- 
ing's s}ndrome exhibit the e\en moie stiikmg clinical phenomena of stimula- 
tion or reversal of sex In this the} seem to show a sharp difference from 
the first named condition, m which the characteristic sex changes are those 
of inhibition oi depression lathci than of Mrihsm Iherc is, how'ever, 
considerable uncertamt} as to just how cleai a distinction ma} be diawn 
betw’een the two conditions If a hormonal piinciple, elaborated b} the 
tumor cells, is lesponsible foi the sex changes as seems altogether hkel}, 
h would appeal to lie more close!} related to the gonads than to the pituitar} 
Removal of the tumor, m a number of brilliant instances, has lesulted m 
practical cure of the patient, wuth disappeaiance of the abnoimal sex phe- 
nomena ‘ It seems piobable that the salt and water hormone of the adrenal 
cortex, which is to a certain degree effective m Addison’s disease, has noth- 
ing to do with this sex i eversal or sex stimulation, at least not m an} clear 
and direct way This is, of course remarkable, since the methods of ex- 
tracting this mateiial, by means of lipid solvents, are piecisely those which 
have been found so effective m the isolation of the gonadal hormones 
Hartman has, indeed, reported a separate lactogenic principle fioin the ad- 
renal cortex ® The evidence av ailable, therefore does seem to suggest that 
more than one hormonal principle may be present m the adrenal cortex 
The closely i elated embi}ological origin of adrenal cortex and gonads, 
Within the genital ridge, and the occuirence of the “X” layer betw'een 
reticularis and medulla m embryonic life, are circumstances undoubtedly 
of great significance The presence of this layei is believed to be responsible 


jNjchoison W M Bull Johns Hopkms Hosp , 1936 hni, 405 
nrpc W, Wilder, R M, and Kepier, E J Suprarenal cortical sj 

presentation of 10 cases, Ann Surg , 1934, c, 670-688 

> Lockwood, J E , and Hartman, F A Lactation 
cortex, Proc Soc Exper Biol and Med , 1933, xxx, 783-784 
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foi the 1 datively gieat si/e of the fetal achcnal At one peiiocl of gestation 
It equals the kidney in sue, and at birth it is still one-thiid the sue of the 
latter organ ” 

kluch of the accessor) cortical tissue, particularly that in association with 
the leproductne oigans, may well be a pait of this tissue, a glandulai entity, 
quite distinct in function fiom the rest of the coitex Its involution nor- 
mally begins soon after birth and is nearly complete at the end of the first 
)ear A thin juxta-medullaiy /one of pigmented cells is said to persist in 
the adult and may be a remnant of this unoluted tissue Hypertiophy oi 
peisistence of poitions of it which have not undergone imolution, according 
to one theoiy, may be responsible for the adreno-genital syndiome associated 
with tumors of the cortex Brostei and Vines’® icpoit the occuiiencc of 
bright red granules, upon staining with Ponceau-Fuchsin, m the c)toplasm 
of adrenal cells of the reticulai layei m such tumors, and find that they aie 
also normally piesent in the “X ” layer of embiyomc life If confiimed, 
such a finding would point to the undue pei sislence of cells from this layei 
into later life as one causal factor in the production of these conditions of 
sex leveisal and stimulation Others, however, have not been so foitunate 
in the demonstration of this staining reaction, and its legular occurrence in 
these cases is as yet not cei tain 

This recent cAudence for the occurrence of two types of adrenal cortical 
tissue, quite different in their physiological significance constitutes a new 
and piobably an important advance m our piogiess toward a final solution 
of the pioblem of adrenal function 

<’GRorLM\N, A The adrenals, 1936, Williams and Wilkms, Baltimore 
Broster L R and Vines, H W C The adrenal cortex, a surgical and patho- 
logical study, 1933, Lewis, London 
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Tcxibook of P^vduait y B\ ArtiiiiK P No\is MD Second Edition 329 pagcb, 
15X22 cm Macmiil in Co, New Yoik 1936 Price, $2 50 

Dr No\eb oltcrs a re\iscd edition of liis popnlai textbook which found such 
wide acceptance when first issued in 1927 

It IS priinanh intended for nur‘-es, but presents one of the liest simple undei- 
standable expositions of nientil mechanisms and pssehiatiie reaction t\pes that we 
know It IS 111 no sense cxlnustise It is designed to gi\e the nuise some idea of 
what mental disease is and a biief pictine of the siniptoms oceiirnng in lanons 
types of mental reaction 

The first nine chipters aie deinted to dsn nines of noinial and abnormal be- 
liaMor and to explanation of accepted American theories as to the causes underlying 
emotional disorders Most of the lest of the book deiotes itself to description of 
clinical pictures as tijncalh found At the end of each clinical picture there is a 
short section called “Nursing Iil.inagenient ” whieh giscs piactical suggestions as 
to things which the nurse can actu.ilK do to piotect and help hei patient At the end 
of the book there is a good chapter called “ Psseluatric Nursing” and a brief survey 
of the author’s Mews on psychoanahsis and mental hygiene The book ends with a 
fairly complete gloss.iry of the commoner ps\chiatric terms 

The whole ^olume is clear consenatne and should be \er\ usetul to medical 
students or to busy gencr<il pr.ictitioners who want some conciete suggestions as to 
how to handle their patients Nowhere are there an\ <ittenipts to explain psechother- 
apy, since this of course does not fall within the nurse’s pioimee, but tor eeerything 
else we can recommend the book 

H ll 

The Parathvroids tit Health and tn DifCOfr Bv Dwin H SiiruLiNG B Sc , 1\I D 
335 pages, 17X25 cm , illustrated C V Mosby Company, St Louis 1935 
Price, $5 00 

This excellent book should pro^e quite laluable to special workers as w'ell as 
to teacheis and to those physicians and students who ariange tor themsehes the time 
to read authoritative monographs on special subjects 

The author is an acknowdedged authority in the field of research on the para- 
thyroids both experimental and clinical His style is clear and concise He has ar- 
ranged the subject matter of the book into ten chapters dealing wath the history, the 
anatomy, the pathology, the physiology of the parathyroids, the parathyroid hormone, 
tetany and hypoparathyroidism, hyperparathyroidism and osteitis fibrosa, the relation 
of the parathyroids to the other glands of internal secretion, the relation of the para- 
thyroids to vitamin D, and the use and misuse of parathyroid hormone and of para- 
thyroidectomy 

Numerous 'references in the text are made to the very full bibliography at the 
ond of each chapter It would seem to the reviewer that the world literature on the 
subject has been completely covered and listed 

The general excellence of the book is enhanced by the attractne format o le 
volume, of convenient size, excellent paper and print with many side headings m 
hear-y black type 

rr T3 C 
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Caidiac Output aud Ailcnal Hvpci tcuuou By Sidni y A GIAl)STO^E, IM D 56 
pages , 16 X 23 5 cm 1935 Price, $1 00 

This small volume contains four papers, the first two dealing -with the foreign 
gas methods of determining cardiac output, the thud with the cardiac output in hyper- 
tension and the fourth presents an hypothesis concerning the mechanism of renal 
hypertension 

In the first two papers the author offers criticisms of the existing methods of 
determining caidiac output and presents his own modification of the acetylene method 
In the third paper using his modification of the acetylene procedure, he presents 
evidence that the increased work of the heart in cases of essential hypertension isi 
due to increased peripheral resistance and not to an increased cardiac output The 
fourth paper is speculatn e in natui e, and presents no evperimental w'ork of the author 
in support of his conclusions 

W S L , Jr 

Rocntgcuog)apluc I cchmquc A Manual foi Ph\<^tctam, Student'! and rcchnician'; 
Bv Darmon ARiriii Riiintgart AM, MD, FACR, Professoi of Roent- 
genology and Applied Anatomv, School of Medicine, University of Arkansas, 
Roentgenologist to St Vincent’s Infirmary, Baptist State Hospital Missouri 
Pacific Hospital and the Arkansas Children’s Hospital Little Rock, Aikansas 
Second Edition 431 pages, 16X24 cm , 183 engrarings Lea and Febiger, 
Philadelphia 1936 Price, $5 50 

This IS a thorough and successful attempt to present for phvsicians students and 
technicians a text of time-tested roentgenographic technic as well as modern adrances 
Salient features of the volume are simplicita and comprehensiveness The principles 
are presented m an orderly and logical fashion with emphasis on seemingly insig- 
nificant details of roentgenographic technic w’hich make for thorough roentgeno- 
graphic wmrk The sections on electricity and loentgen-iay machines and their ac- 
cessories appear to be adequate to furnish the ground W'ork for intelligent under- 
standing of the principles 

A series of experiments is incorporated wdneh should furnish invaluable informa- 
tion concerning operating characteristics of roentgen-rav machines, the laws of 
roentgen-ray exposure, and patient-tube-film relationship, so that the best films will 
be obtained A technic based on thickness and radiographic density is advocated, 
a sound and universal method for obtaining consistently good roentgenograms Sec- 
tions on the radiographic peculiarities of the various parts of the body aie included 
The many methods of examining the various parts are mentioned, the best being 
more fully' considered The book should prove useful to any' physician w'ho desires 
a compi ehensive knowledge of radiographic technic 

H J W 

Ezaluation of Svmptnnis By Oiivlr 1 Osrorne, MD 163 pages, 14X21 cm 
Yale University Press, New' Haven, Connecticut 1935 Price $3 50 

The author has w'ntten a small book in w'hich he summarizes in seven chapteis 
points W'hich his long experience has shown him to be of particular value to the 
practising physician He discusses history taking, examination, principles of therapy, 
certain specific diseases and then takes up symptoms separately in alphabetic order 
There is a great deal of information in small compass 
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COLLEGE NEWS NOTES 

Gins 10 1 HI Con in Lnmvifi 

AcknowlLclEtnient is mule o£ tlit receipt of tlie follow incf gifts to the C 
Library of publications 1)% members 

Dr Win \V Cadbur\ (Fellow) Moorcstowii N J on Iea\e of absence 
Canton Clnin — 1 autognplKtl book, ‘ At the Point of i Lancet”, 

Di Logan Clcnckning (Fellow), Kansas Cit\ Mo — 1 book The Ba! 
Diet”, 

Dr R ^il.inmng Clarke (Fellow) Los Angeles C.ilit — 1 reprint, 

Dr Albert Soikmd (Fellow ) Los Angeles Calit — 1 repiints 
Dr William E Costolow (Fellow), Los Angeles Cilit — 1 repiint, 

Dr Isidore Lattman (Associate), Wasbington D C — 3 leprints 
Dr G Philip Gi difield (Fellow ), Boston Mass — IS lejirints 
Dr Samuel J iilcClendon (Fellow) San Diego Caht — 2 repiints, 

Dr Olner J Osborne (Fellow) Lew Ilaieii. Conn — 1 repiint 
Dr L B Canuthers (Associate), Mir.aj India — 2 reprints, 

Dr ilham C Cooke (Associate) San Diego, Caht — 2 leprints, 

Dr Warien \\ Quillian (Associate) Coial G.diles, Fla — f lepnnts, 

Dr Joseph B AVolfte (Associate ) Philadelphia Pa — 2 lepnnts 

Tin WASitiNcioN School 01 Ps\chiaiu\ 

Earh in 1933, the Training Committee of Ihe Washington-Baltimore Ps' 
analjtic Societ) began a formal schedule ot didactic lectuies and seminars in ke* 
with the tradition of branch societies of Ihe International Psj choanah tical Ass 
tioii Ihcse training couises ha\e been continued regularly from the beginning 
Committee incorporated the A\ ilham Alaiisoii ^\ lute Ps^choanal^tlc Foundation, 
ing m Mew a psjchoanaKtic institute similar to that maintained in other tra 
centers However, expciicncc of teaching and training dictated the need for 
graduate work in e\er\ field of inteiest to the pb\chiatrist This led to plans 
school that would represent most trul> American ps\chiatry and wdiicli would b( 
limited in its scope Ihe outgrow'th has been the incorpoiation of The Washn 
School of Psjdnatiy, with Dr White as its Honorary President Among its offi 
in addition to Dr White, wdio is a Fellow of the American College of Plnsicians 
the following 

Dr Harrj Stack Sullivan, President and Chairman of the Faculty 
Dr Lucile Dooley, Vice-Pi esident 

Dr Ross McClure Chapman (Fellow), Vice-President and Proaost 
Dr William K Rjan, Treasurer 

Dr Ernest E Hadley (Associate), Secretaiy and Es.ecutive Director 
Dr Joseph L Gilbert (Fellow'), Registrar 

State Meeting — Illinois Members 

The second annual meeting of the members of the American College of PI 
Clans of the State of Illinois, outside of Chicago, W'as held September 24, 193( 
Peoria The meeting was called by Dr Samuel E Munson, of Springfield, Gove 
for Southern Illinois, and the invitations were sent bv Dr George Parker, of Pei 
The meeting w'as held at the Creve Couer Club, and opened at four o’clock ' 
the follow ing guest speakers 
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Di Allen K Kiause (Fellow) B.iUimoie, IMd — “Fuluie Possibilities of tlie 
Diagnosis of Tuberculosis”, 

Dr Horace \V Soper (Fellow), St Louis Mo — “ Clinical Significance of Milk 
and Cholesteiol in the Dietary of Man ”, 

Dr Frank Smithies (Master), Chicago, HI — “Certain Ulcerative Lesions of the 
Bowel, Then Recognition and Management ” 

Dinnei was seived at si\-thirtj, after c\hich a short report was made by Dr 
Samuel E Munson, Governor for Southern Illinois, wfiio spoke in tegard to the work 
of the committee that had been appointed about tw^o years ago to act m connection 
w'lth the Section on the Practice of Medicine of the American Medical Association to 
foim an Aineiican Board for the purpose of establishing lules for the qualification of 
candidates and conducting examinations This was accomplished in June of this 
>ear, with such rules and regulations as wall go\crn its requirements for certification 
of those desiring to become internists He also spoke of the officers of the College 
having acquired a suitable and permanent home for the College in Philadelphia In 
addition to othei requirements .aaailable, conference rooms ina\ be used b\ members 
of the College as headquarters when in Philadelphia 

Dr Munson stated that inasmuch as the meeting at Springfield last year so 
unanimously met with appioval, it was decided to accept the invitation of the Peoria 
Fellow'S and meet w’lth them this year It w'as agreed that no mistake was made in 
accepting this invitation, as we had ample proof of their cordiality and hospitality as 
good fellows upon this occasion 

When the call ioi this meeting i cached the members through Dr George Parker, 
and the names of those wdio w'ere to addiess the meeting were read, a thrill of pleasure 
and appreciation was felt that these distinguished Fellow's were to be our guests and 
speakers Not only w'ere we honored by then presence as guests, but as clinicians 
and w I Iters whose names are well known as authorities in their respective fields of 
medicine 

One of our guests whose name for many vears has been synonjmous w'lth the 
most advanced thought in the diagnosis and treatment of tuberculosis, Editor of the 
Amcncan Rcvitw of Fuba culosis, was Dr Allen K Krause, of Baltimore 

Another whose name has been no less wndely know'n as a teacher and author in 
the field of diseases of digestion w'as Dr Horace W Soper, of the Soper-Mills Clinic, 
St Louis 

Our third speakei, Secretaiy-General of the College from 1922 to 1926, and later 
its President, and the only one in Illinois who has been honored by being made a 
Master of the College, now Editor of the Amct icon Join nal of Digestive Diseases and 
Nutntion, w'as Dr Frank Smithies, of Chicago 

In their letteis of acceptance, each of these men expressed the appreciation and 
honor thej felt in receiving an invitation to address the Fellow’s of the College from 
Illinois 

The following members of the College were present Thomas A Starkey, of 
Beardstown, Gerald M Cline, Henry W Grote, Edgar M Stevenson, of Blooming- 
ton, DON Lindberg, Perry J Melnick, of Decatur, James C Redmgton, of 
Galesburg, Albert H Dollear, Warner H Newcomb, of Jacksonville, Orville Bar- 
bour, Hairv A Durkin, Fred M Meixner, George Parker, Maxim Poliak, John R 
Vonachen, of Peoria, Warren F Pearce, Hddegarde C Germann Sinnock, Harold 
Swanberg, of Quincy, Major Eugen G Reinartz, of Chanute Field, Rantoul, Samuel 
E Munson, Thomas D Masters, Emmet F Pearson, George B Stencker, of Spring- 
field, Villairs T Austin, Charles H Drenckhahn, of Urbana 

There w'ere also present about fifteen guests, invited by the Peoria Fellow’s, and 
Dr R L Green, of Peoria, Piesident of the Illinois State kledical Society 
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Spicim Muting, Bo\Rn of Rfgents 

A meeting of tlie Board of Regents of the American College of Plnsicians has 
been called b\ the President, Di Einest B Bradle\ at the College Headquarters 
m Philadelphia on December 13, 1936 Various committees of the College will meet 
Decembei 12, as will also the American Board of Internal Medicine About two 
hundred and fifu candidates for Associateship or Fellow ship aie to be considered and 
much other important College business will be traii'-acted The Committee on Con- 
stitution and B\-Laws wdl present suggested amLiidments to the b\-laws go\erning 
the admission ot tuture candidates to Fellowship The Conimittee on Future Polici 
for the De\eIopnient ot Iiifenial Medicine tiia\ aUo pre-ent to the Regents recom- 
mendations tor addition il acta ities of tlie College in tlie tuture 


The New York Post-Gradu ite Medical School and Hospital conducted a S^an- 
posium on D\scnter\ September 26 1936 Among tbo^e presenting papers were Dr 
George W McCo\ (Fellow), Director ot the National Institute ot Health Washing- 
ton, D C, “Relationship of the Problem ot D\sentcr\ to the L S Public Health 
Ser\ice”,Dr WardJ MacNeal (Fellow) Piolc'-'or ot Pathologs and Bacteriologs, 
New ork Post-Gr iduatc Medical School Bacteriophages in the Treatment of 
Intestinal Disease ” Dr Z BcrcoMt? (Associate) Instructor in Medicine New York 
Post-Graduate Itledical School, Methods lor Diftereiitial Diagnosis in D\senter\ ” 
Dr Walter G Lough (Fellow) Evecutue Othcer, Department ot Medicine, New 
Aork Post-Graduate Medical School acted as Chairnnn ot that part of the program 
dealing with “Djsentcrj and the Clinician” 


Dr D O N Lindberg ( Fellow ) Decatur, 111 , has been elected President of the 
Mississippi Valle\ Sanatorium Association 


Dr G Harlan AVells (Fellow ) Philadelphia was elected President of the 
Homeopathic Aledical Socieh of Penns\hania on September 23, 1936 Dr E 
Roland Snader (Fellow), Philadelphia, was elected a trustee and Dr E \Y Stitzel 
(Fellow), Altoona, was elected censor 


Dr Frank S Hor\ath (Associate), \Vashington, D C, has been appointed 
Associate Professor of Clinical Medicine at Georgetown Unnersitj School of Medi- 
cine 

Dr W D 3Veis (Fellow), Countv Health Commissioner for Lake Count\, Ind 
brought more forcibly to the residents of that Counh the matter of health and sanita- 
tion by having a Health and Sanitation Exhibit at the Lake Countj Fair during the 
past autumn Exhibits and demonstrations were arranged under Dr Weis’ direction 
by the Northwest Indiana Dental Society, the Lake County Tuberculosis Sanatorium, 
the Lake Count} Tuberculosis Association, the IVeights and Measures Dnision of 
the Indiana Department of Public Health, the League for the Hard of Hearing, the 
Health Department of the City of Hammond, the Milk and Dairy Dnision of the 
Indiana Department of Public Health, the Lake County Safety Council tlie Lake 
County Health Department and other agencies Resort was made to motion pictures 
charts, maps and tarious other means by w’’hich the interest of the citizens would be 
Aroused and a proper impression of the importance of health measures carried to the 
homes throughout the Count\ 

The Mississippi Valley Medical Society, being the Tn-State Post Graduate As- 
sembly of Illinois, Missouri and low'a, held its second annual meeting at Burimgton 
Iowa, September 30 to October 2 Among the guest speakers was Dr Ralph Kinseha 
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(Fellow), St Louis, Mo , representing Internal Medicine Dr Willard O Thompson 
(Fellow), Chicago, 111, and Dr Leon Unger (Associate), Chicago, 111, presented 
scientific exhibits on “ Glands of Internal Secretion ” and “ Allergy,” respectively 
Among the clinical lecturers were Dr James G Carr (Fellow), Chicago, 111 , Dr 
Charles A Elliott (Fellow), Chicago, 111 , Dr F H Lamb (Associate), Davenport, 
Iowa, Dr Frank P McNamara (Fellow), Dubuque, Iowa, Dr Joseph L sillier 
(Fellow), Chicago, 111 , Dr Warren Pearce (Fellow), Quincy, 111 , Dr John H 
Peck (Fellow), Des Moines, Iowa, Dr J C Redmgton (Associate), Galesburg, 111 , 
Dr Howard Rusk (Fellow), St Louis, Mo Dr Leon Unger (Associate), Chicago, 
111 , and Di Italo F Vohni (Fellow), Chicago, 111 

Among the officers of the Society w'ere Dr D G Stine (Fellow), Columbia, !Mo, 
First Vice-Piesident, Dr J I Marker (Fellow), Davenport, Iowa, Third Vice-Presi- 
dent, and Dr Harold Swaiiberg (Fellow), Quincy, 111, Secretarj-Treasuier Dr 
G M Cline (Fellow), Bloomington, 111, Dr Harold Swanberg (Fellow), Quincy, 
111, and Dr E S Smith (Fellow), Kirksville, Mo, are members of the Board of 
Directors 


Dr Maximilian J Hubeny (Fellow), Chicago, has been made chief of the X-Ray 
Department of Cook County Hospital 


Dr George B Eusterman (Fellow), Rochester, Minn, Dr Alan Brown (Fel- 
low), Toronto, Ont , and Dr Elliott P Joshn (Fellow), Boston, Mass, were among 
the guest speakers on the program of the Omaha Mid-West Clinical Society, held 
at Omaha, October 26 to 30 


Dr James J McGuire (Fellow), Trenton, has been elected Secretarj of the New 
Jersey State Board of Medical Examiners 


Recent promotions on the Faculty of the College of Physicians and Suigeons of 
Columbia University include the following 

Dr J Burns Amberson, Jr (Fellow), Professor of Clinical Medicine 
Dr Robert L Levy (Fellow), Professor of Clinical Medicine 
Dr AHan L Barach (Fellow), Assistant Professor of Clinical Medicine 
Dr Charles A McKendree (Fellow), Clinical Professor of Neurology 


Dr Clarence M Grigsby (Fellow and former Governor for Texas), Professor 
of Clinical Medicine at Baylor University College of Medicine, Dallas, was guest of 
honor at a recent dinner celebrating his completion of twenty-five years as a member 
of the faculty of that institution 


Dr Ramon M Suarez (Fellow and Governor for Puerto Rico) addressed the 
first scientific meeting of the Puerto Rico chapter of the Pan American Medical 
Association in San Juan recently, on “The Study of the Bone Marrow in Chronic 
Schistosomiasis Mansoni ” 


Sir Frederick Banting (Fellow) and Dr Charles H Best, both of the Univer- 
sity of Toronto Faculty of Medicine, and Dr James B Collip (Fellow), McGill 
University Faculty of Medicine, Montreal, were the recipients of the Frederick 
Newton Gisborne Starr Medal awarded at the last meeting of the Canadian Medical 
Association “ for preeminent services to the cause of medicine in Canada ” The 
Starr Medal was established in 1935 by the widow of the late Dr Starr, who for 
several years w'as the General Secretary of the Association, and President m 1927 
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Among the guest speakers at the annual meeting of the Indiana State Medical 
Association at South Bend, October 6 to 8, were the following Fellow's of the College 

Dr B\rl R Kirklin, Rochester, Minn 
Dr Russell L Cecil, New York Cit\ 

Dr Francis E Senear, Chicago, 111 
Dr Elmer L Se\ringhaus, Madison, Wis 
Dr John A loome\, Cleveland, Ohio 


Dr Hugo A Freund (Fellow), Detroit, President of the Children’s Fund of 
Michigan, presented a sunposium on “What Constitutes a Complete Health Service 
for the Community^’’ at a conference between the Unnersitj of Michigan and the 
Fund, at Marquette, recentU Dr Arthur C Curtis (Fellow), Ann Arbor, delnered 
an address on “ Etiology and Management of Chronic Arthritis ’’ 


The follow’ing Fellows of the American College of Physicians addressed the 
Fourteenth Annual Conference of the Kansas City Soutluvest Clinical Societj at 
Kansas City, October 4 to 8 

Dr Milton A Bridges, New York City 

Dr Joseph A Capps, Chicago, 111 

Dr J Arthur klyers, Minneapolis, Minn 


Dr ^lorris Maslon (Fellow), Glens Falls, N Y, w'as a guest of honor at a 
testimonial dinner at the Fort William Henry Hotel, Lake George, recently, celebrat- 
ing his twenty-fifth anniversary as head of the Warren County Laborator\ 


Dr Coj C Carpenter (Fellow'), w'ho has been acting dean of Wake Forest Col- 
lege of Medicine, Wake Forest, N C , has now' been elected dean to succeed Dr 
Thurman D Kitchin (Fellow'), who w'as made president of the College in 1930 
Dr Edw'ard S King (Associate), Professor of Physiologic Chemistry and 
Bacteriology, is on leave of absence, spending the present term at Har^ard Unuer- 
sity Medical School, Boston 


The first “Harlow' Brooks Memorial Navajo Clinical Conference” was held 
August 31 to September 1 at Ganado, Ariz Among the speakers w'as Dr Milo K 
Tedstrom (Fellow) of Santa Ana, Calif The conference will be held annually and 
IS named in honor of the late Dr Harlow Brooks (Fellow), New York Cit}, w'ho 
was interested in the work of the Sage Memorial Hospital at Ganado, W'hich is in the 
heart of the Navajo reservation Dr Brooks was an authority on Indian practices 
and customs 


The Iowa State Medical Society has been offering graduate courses in various 
Iowa cities during the present autumn Dr Arthur U Desjardins (Fellow'), 
Rochester, Minn , gave a lecture on “ Evaluation of Radiologic Diagnosis and Treat- 
ment of Cancer”, Dr Samuel A Levine (Fellow), Boston, “Modern Cardiac 
Therapy”, Dr William S Middleton (Fellow'), Madison, Wis , “The Barbiturates 
m the Treatment of Disease”, Dr Paul A O’Leary (Fellow), Rochester, Minn, 
Treatment of Syphilis”, Dr Philip S Hench (Fellow), Rochester, klinn , “Diag- 
nosis and Treatment of Arthritis”, Dr Maurice C How'ard (Fellow), Omaha, 
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Nebr , “Diagnosis and Treatment of the Anemias”, Dr B>il R Kirklin (Fellow), 
Rochester, Minn , “ Roentgenologic Diagnosis ” , and Di Russell M Wilder (Fel- 
low), Rochester, Minn, “Modern Treatment of Diabetes ” 


Dr John Harvey (Fellow), Lexington, Kj’- , delivered the annual oration in 
medicine of the Kentucky State Medical Association at Paducah on October 6, his 
subject being “ Oui Duty to the Art and Science of Medicine ” 


Dr George Herrmann (Fellow), Galveston, Tex, addressed the seventy-first 
annual meeting of the Michigan State Medical Society, September 21 to 24, on 
“ Further Studies of the Mechanism of Action and of the Relative Effectiveness ot 
the Newer Diuretics ” 


The Ohio State Medical Association held its ninetieth annual meeting in Cleve- 
land, October 7 to 9, under the presidency of Dr Ralph R Hendershott (Associate), 
Tiffin, Ohio 


Dr Samuel A Levine (Fellow), Boston, assistant professor of medicine. Har- 
vard University Medical School, dehveied a lecture on “Diseases of the Heart and 
Allied Pathologic Conditions” in connection ^\lth the graduate lectures sponsored by 
the Lima and Allen County (Ohio) Academy of Medicine during September 


The Medical Society of Milwaukee County, Wisconsin, sponsored a course of 
graduate lectures on syphilis given at Marquette University School of Medicine, 
Milwaukee, recently Among the lecturers and their subjects ^\ere 

Dr Udo J Wile (Fellow), Ann Arbor, Mich, ‘ Bone, Joint and Visceral 
Syphilis”, Dr James E Paulhn (Fellow), Atlanta, Ga , “Public Health 
Aspects of Syphilis ”, and Dr Paul A O'Leary (Fellow), Rochester, Minn , 
“ Treatment of Syphilis ” 


Col Henry C Pillsbury (Fellow), Medical Corps, U S Army, has been assigned 
to duty as chief health officer of the Panama Canal Zone 


Dr Frank H Krusen (Associate), Rochester, Minn, and Dr William J Egan 
(Fellow), Milwaukee, Wis , have been elected vice-presidents of the American Con- 
gress of Physical Therapy for the coming year 


Dr Ernest B Bradley (Fellow and President) addressed the Jefferson and 
Fayette County Medical Societies at Louisville, Ky, September 21, on “A Medical 
Glance at the Past Thirty Years ” 


Dr George W McCoy (Fellow), Director of the National Institute of Health, 
Washington, D C , was one of the speakers on the occasion of the dedication of the 
new public health laboratory of the New York City Department of Health, named in 
honor of Dr William Hallock Park, founder and director emeritus of the laboratory 


Dr William S McCann (Fellow), Rochester, N Y , and Dr Elliott P Joshn 
(Fellow), Boston Mass, were guest speakers at the eighty-sixth annual meeting of 
the Medical Society of the State of Pennsylvania, held in Pittsburgh October 5 to 8 
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Dr Kenneth itl LmkH (Fellow) and Dr loseph 11 Cannon (Ftllow'), both of 
Charleston, S C , and Dr James E Paulhn (Fellow ), Atlanta, Ga , delivered lectures 
on diseases of the kidne\ at the second annual clinical assembly presented by the 
Anderson CounU (South Carolina) Medical Socictc, September 8 to 10 

Dr Edgar A Hines (Fellow), Seneca S C, was president of the assembh 


Dr John A Kolmei (Fellow), Philadelphia, and Di Josephine B Neal (Fel- 
low), New York Clt^ conducted a panel discussion on pohonnelitis in connection wnth 
tlie fourth annual fall clinical session of the Maine Medical Association, held at 
Watereille, Iilame, October IS to 16 


Dr Paul Dudlc\ White (Fellow) assistant piofessor of medicine, Harvard 
lileclical School, delncred the piiiici])al address on the occasion of Ether Da\ at the 
Massachusetts General Hospital, October 16 


The New' York Acadenn of Medicine presented its ninth iiinual graduate fort- 
night October 10 to 31, on ‘ Trauma Occupational Diseases and Haraids” A.mong 
the speakers and their subjects were 

Major Samuel A White (Fellow), Medical Corps, U S Arnn “Medical 
Aspects of Chemical Warfare”, Di Elliott P Joslin (Fellow’), Boston, 
"Relation of Trauma to Diabetes”, .and Dr J Burns Amberson, Jr (Fel- 
low), New’ York CiU, “ Pulmonare Dise.ase ” 


The late Dr J.amcs M Anders (Master), Philadelphia, who died August 29, 
provided in his will after the death of his widow $50,000 for the establishment of the 
Janies M Anders Foundation in the Graduate Scliool of Medicine of the University 
of Pennsylvania, $2,500 to the Philadelphia County Medical Societv to defray the 
expenses of the annual “ Public Health Day ” in the public schools , $2,000 for the 
endovvanent fund of the Society’s library, and further provided that the library com- 
nnttee of the Philadelphia County ^Icdical Society m.av select such books from his 
hbrarj as they choose 


Dr Julius H Hess (Fellow), Chicago, and Dr John A Toomey (Fellow), 
Cleveland, will be guest speakers at the fourth annual meeting in Atlanta of the 
Georgia Pediatric Society, December 10 


Dr Wyndham B Blanton (Fellow), professor of the history of medicine, Medi- 
cal College of Virginia, has been appointed one of the editors of the “ Annals of 
Medical History ” 


The seventh annual fall clinical confeience of the Oklahoma City Clinical So- 
ciety was held October 26 to 29 Among the speakers and their titles were the 
following 

Dr Wilburt C Davison (Fellow), Dean of the School of Medicine and Pro- 
fessor of Pediatrics, Duke University, Durham, N C — Pediatrics , 

Dr Charles L Brown (Fellow), Professor of kledicine and Head of the De- 
partment of Medicine, Temple Univ’ersity School of Medicine, Philadelphia 
— Internal Medicine, 
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Dr F E Senear (Fellow), Professor and Head of the Department of Derma- 
tology, University of Illinois College of Medicine, Chicago — Dermatology, 
Dr Hans Lisser (Fellow), Clinical Professor of Medicine, University of Cali- 
fornia Medical School, Berlceley-San Fiancisco — Endocrinology 


Dr F O Mahony (Fellow), El Dorado, Ark, has been appointed vice-presi- 
dent of the State Board of Health 


Dr Paul Brindley (Fellow), Galveston, and Dr May Owen (Fellow), Fort 
Worth, have been elected president and vice-president respectively of the Texas State 
Pathological Society 


Dr Alex F Robertson, Jr (Fellow), Staunton, Va , has been elected secretary 
of the Augusta County (Virginia) Medical Society 


Honoring the sixty-seventh birthday of Dr Francis M Pottenger (Fellow and 
ex-President), a large number of patients and former patients joined members of Dr 
Pottenger’s family and the Staff of the Sanatorium in an informal reception given 
for him on Sunday afternoon, September 27, in the beautiful gardens of the Pot- 
tenger Sanatorium at Monrovia, Calif There were about two hundred guests 
present, among whom were patients who left the Sanatorium as far back as 1905 
Dr Pottenger received many beautiful gifts from associates and patients, and 
congratulatory telegrams from patients and friends unable to attend A buffet supper 
was served in the gardens 


Major James Stevens Simmons (Fellow), Medical Corps, U S Army, w'ho in 
1934 organized the Army Medical Research Board, Ancon, Canal Zone, and who 
during the past two years has been engaged m an investigation of malaria and its 
anopheline vectors in Panama, has been transferred for duty as Assistant to the Corps 
Area Surgeon, Headquarters First Corps Area, Army Base, Boston, Mass 


Dr Chester North Frazier (Fellow), Professor of Dermatology and Syphilology, 
Peiping Union Medical College, Peiping, China, is on furlough and is engaged in 
studying biostatistics in the School of Hygiene and Public Health of the Johns Hop- 
kins University, Baltimore 


Dr Paul P McCain (Fellow), IMedical Director of the North Carolina Sana- 
torium for the Treatment of Tuberculosis, has been aw'arded the degree of LL D 
by the University of North Carolina 


Dr Perry J Melnick (Associate), Dectur, 111, received the degree of Doctor 
of Philosophy in Pathology from the University of Illinois College of Medicine last 
June 


Dr Allen K Krause (Fellow), Director of the Desert Sanatorium, Tucson, Ariz , 
IS on leave of absence and is now in Baltimore, Md , w'here he was formerly Associate 
Professor of Medicine on the faculty of Johns Hopkins University Dr Krause still 
retains the title of Lecturer in Medicine at Johns Hopkins University School of 
Medicine, and is a “ Fellow by Courtesy in Epidemiology ” in the Johns Hopkins 
School of Hygiene He is Editor of the “ American Review^ of Tuberculosis,” and 
duiing the coming 3 ear wnll devote his time to study and w'nting 
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DR WILLIAM II MAYER 

In the death of Dr William H Ma}ci (Fcllo^\) on August 22, 1936. 
from septic pneumonia, oigamred medicine lost one of its most lo}al sup- 
porters, one who in spite of almost unsuppoi table ph}sical handicap had 
been unsparing of time and encrg\ m his de\otion to the affairs of his 
counU and state societies and of the American Medical Association 

Dr j\Ia}cr was boin in Pittsburgh, Pa. October 30, 1887, the son of 
William L and Anna Bickman Maj ci 

He recencd his prehminar} education in Pittsbuigh Central High 
School, and aftei giaduatmg fiom the UnneisiU of Pennsehania IMedical 
School in 1912. sened iiis inteinship in Meic\ Hospital, Pittsburgh En- 
tering into practice he deeotcd himself to the field of neuiology and ps}chi- 
atr} Dr Ma}cr was Neurologist to Alloghein General Hospital and 
Passaeant Hospital Associate Psjchiatiist to St Francis Hospital. Assistant 
Professor of Ncuiologv in the School of Medicine of the Unnersitv of 
Pittsburgh In addition to membeiship in the County and State societies 
he was a Fellow' of the Amciican Medical Association, the Pittsburgh Acad- 
emy of Medicine and the American College of Ph} sicians He w'as a mem- 
ber, also, of the American Ps}chiatric Association and of the Association 
for Research in Mental and Nenous Diseases 

Dr Mayei served as secretar} of the Alleghcn) Count> Medical Societ} 
from 1917 to 1925, in which jear he became President-Elect of the Medical 
Societ} of the State of Pcnnsyh ania 

He also served his county societ}, as a member of the Board of Di- 
rectors, chairman of the Finance Committee, and as elected delegate to the 
State Societ} In 1931 he w'as installed as President of the Medical Society 
of the State of Pennsyhania Consecutn el} , since 1921 he w'as chosen to 
succeed himself as delegate from his State Society to the House of Delegates 
of the American Medical Association 

Dr Mayer w'as twice married, his first wife w'as Miss Emma J Glass 
of London, Ontario, w'ho died several years ago He later married Miss 
Virginia Diehl Sutton of Pittsbuigh, w'ho with then baby daughter, Ann 
Virginia, born February 29, 1936, survues him 

E Bosworth McCri: \dy, M D , F A C P , 

Governoi for Western Pennsylvania 


DR HOWARD E MARCHBANKS 

Dr How'ard E Marchbanks (Fellow), of Pittsburg, Kansas, died Au- 
Sust 7, 1936, of coronary occlusion 

Dr Marchbanks was born in Scammon, Kansas, July 18, 1888 He 
graduated from Cherokee High School, entered the University of Kansas 
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and received his A B He then entered the University of Kansas Medical 
School and giaduated in 1916 He served his internship at the Bell Me- 
morial Hospital in Kansas City, Kansas 

He was a member of the Phi Beta Pi Medical Fraternity During the 
World War he served as First Lieutenant m the Medical Corps attached to 
the 218th Engineeis He leceived his discharge from the service February 
4, 1919 

In 1919 Di Marchbanks took postgraduate work under Dr Richard 
Cabot m the Harvaid Medical School at Boston He was a member of 
the American Medical Association, The Kansas Medical Society, The 
Southeast Kansas Medical Society, The Jackson County (Missouri) Med- 
ical Society He was one of the associate editors of the Journal of the 
Kansas Medical Society In 1931 Dr Marchbanks was made a Fellow of 
the American College of Physicians 

Thomas T FIolt, M D , F A C P , 

Governor foi Kansas 
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show the eftect of carbohydrate even in the case of non residue diets on the 
volume of the stool In table 1 are recoided the lesults of an experiment 
carried out m 1929 ^ on three students It can be seen that when there 
was a predominance of caibohydrate in the diet, the stool volumes exceeded 
those found m the pei lods of either high protein or high fat feeding When 
much protein was fed, the small stool volume is vei}'- evident Although 
all three subjects’ stool volumes inci eased on high carbohydrate diets, there 
are differences in the individual responses This illustiates the difference 
found among noi mal individuals 

The explanation of the diffeient effects of piotem, fat and carbohydrate 
on the stool volume lies m the fact that even m case of non residue diets 


Table I 

Influence of Digestible Protein, Fat and Carbohydrate on the Volume of the Stool 







v- " ' 

Average 24-hr Volume 







of Stool 


Diet 7-day Periods 

Protein 

Fat 



Subjects 

1 


i 



K 

McC 

M 


gm 

gm 

gm 

gm 

gm 

gm 

gm 

High protein 

250 

70-100 

55-70 

30-40 

83 

55 i 

180 

High sugar 

SO 

100 

135 

365 

222 


329 

High starch 

50 

100 

400 

100 

193 

121 

253 

High fat 

50 

300 

75 

25 

126 

118 

211 


which are from 90 to 95 per cent digested and absorbed, there is, neverthe- 
less, a residue which reaches the bactena-infested large intestine The diet 
determines the character of this residue That e\en small amounts of 
sucrose reach the colon is probable because of its relatively slower absorption 
rate “ as compared to glucose and galactose The putrefactive products of 
protein are probably, taken as a whole, costive in their effects On the other 
hand the products of carbohydrate fermentation are the lower volatile fatty 
acids, lactic acid and carbon dioxide, which are definitely proved to be 
laxative ® Furthermore, it must be remembered, as emphasized by Kendall,* 
that bacteria will break down sugar m preference to protein for their energy 
needs Thus, m the intestine just as in culture media, as long as food 
residues contain a certain amount of sugar, protein bieakdown (putrefac- 
tion) IS spared, i e , reduced to a minimum Thus a high carbohydrate diet 
has at least two effects 

(a) The products of sugai fermentation are laxative 

(b) The presence of sugar spares the breakdown of protein and thu': 
minimizes the formation of costive products of putrefaction 
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Table 2 shows that the -volatile fatt\ acids in stools of normal men are 
increased b} high cai boln ch ate diets and that the amounts of ^olat^le fatty 
acids inciease with the use in stool Aolume Pediatncians ’ have long 
recogni/ed the laxatixe natuie of these acids and that their inci eased output 
accompanies sugar feedings to infants 

Lactic acid appears in cultures of almost all tjpes of bacteiia as long as 
there is abundance of sugar m the media Pittman and Olmsted “ could not 
demonstrate lactic acid in human stools We mtcipict this finding as e\i- 
dence of the rcma’rkable S) mbiotic action of the main tr pcs of bacteria found 
in die intestine Lactic acid incubated in law' fecal matter disappears 

Carbon dioxide and hydrogen aie pioduccd m largest quantities wdien 
sugar predominates in the diet Pin sicians should i cahze that these gases 
are normal excretory products of bacterial fci mentation Alany people and 
some pin sicians look upon the passage ot flatus as an abnormal condition, 
whereas it is as normal as the passage of feces 


1 Am e 1 1 

EfTccl of Diet (Non-Rcsiduc) on Total \ olatile Falt> Acid Excretion 


1 

Diet 

1 

Average c c 0 1 N acid in 24 hours 

Subjects 

K 

McC 

U 


c c 

L C ' 

c c 

high protein 

90 

_ 1 

71 

179 

high sugar 

148 

278 

447 

High starch 

125 

1 191 

349 

High fat 

82 

1 129 j 

221 







The Indigestible Carboii\dr\tes 

When the physician is called upon to piesciibe a diet as an adjunct m the 
^eatment of constipation, he instructs his patient to take a “ bulky ” diet 
«e means by this that the diet should be iich m vegetables, fruits, and the 
ran of cereals These foods contain indigestible carbohydrates wdiich are 
supposed to pass through the upper intestinal tract unchanged and thus add 
to the bulk of the feces The present conception of the action of bulky 
oods can be expressed by a quotation from Starling’s “ Textbook of 
ysiology ” ’ (p 597) “The indigestible cellulose in the food is not 
w ithout value It has been shown previously that the peristaltic contractions 

° the intestine are roused primarily by the mechanical stimulus of disten- 
f food IS capable of entire digestion and absorption, the amount 

0 feces formed is limited to that produced by the intestinal wall itself The 
small bulk exeicises very little stimulating effect on the intestine, and the 
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movements of the latter will therefore tend to be sluggish, especially m the 
absence of the mechanical stimulus detei mined by physical exercise The 
presence of a certain amount of cellulose in the diet may therefore be of 
considerable advantage by giving bulk to the feces and ensuiing the proper 
regular evacuation of the lowei gut It is probable that the constipation 
which is so common a disoi der in civilized communities is due as much to the 
refinement in the pieparation of food as to the prevalence of sedentaiy occu- 
pations incident on the working of such communities ” The current belief, 
therefoie, emphasizes the mechanical distention of the colon by bulky foods 
as the stimulus which piompts evacuation The results of the experiments 
we are about to show suggest another impoitant factor in addition to the 
mechanical one 

The indigestible portion of caibohydrate foods consists of the structuial 
matei lal of plants Chemically it can be divided into three groups cellulose, 
hgnin, and hemicellulose Cellulose is a polysacchai ide which can be con- 
verted into glucose It is insoluble in water, cannot be broken up by any 
of the enzymes of the mammalian intestinal tract, but can be bioken down 
to glucose by the hydrolytic action of concentrated mmeial acids Lignin 
IS an incrustation associated closely with cellulose and found in the harder 
portions of the structural parts of plants, especially m wood The cellulose- 
hgnm combination is dissociated by chlorine, sulphite solutions, strong 
alkalis and mineral acids Lignin is not a carbohydrate The hemicellu- 
loses are a group of polysaccharides, soluble in dilute alkalis and for the 
greatei part convertible into simple sugais by dilute acid hydrolysis The 
sugars making up the major portion of various hemicelluloses are the pen- 
toses (five carbon sugais), galactose, levulose and mannose Although 
neither lignin, cellulose nor hemicellulose can be digested, nevertheless they 
all can be attacked by bacteria If this were not so, our farm animals 
grazing on pastuies would have great difficulty in maintaining their nutri- 
tion In the intestinal tracts of heibivora bacteria conveit cellulose and the 
hemicelluloses to much the same pioducts as they do in the case of the 
soluble sugars and starches It has been estimated that the grazing animal 
obtains as much as 25 per cent of his calories from the absorption of the 
fatty acids which bacteria produce by the fei mentation of cellulose and 
hemicelluloses Prmgsheim ® has discussed this matter fully These well 
known facts raise several very pertinent questions Are cellulose and hemi- 
celluloses broken down in the same fashion in the intestinal tract of man, 
and, if so, is the action of bulky foods mechanical or chemical^ If bac- 
teria do break down cellulose and hemicellulose to soluble products, how 
can their effect be a mechanical one? To what extent are cellulose, hgmn 
and hemicelluloses broken down by bacteiia m the intestinal tract of man? 
The literature does not contain satisfactoiy answers to these questions,'’ 
because of the absence of satisfactory methods foi determining quantita- 
tively cellulose, hgnin and the hemicelluloses 
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If one slndics an analysis of any ccical food product, lie finds listed 
protein, fat, starch, ash, moisture and uude fiber Ciiide fiber is the term 
used b} analytical food chemists to denote the indigestible fraction of foods 
The method for determining crude fiber goes back sevent} yeai s It orig- 
inated in the little town of Weendc, Gciman}, and is known also as the 
Weende method This proceduic makes use of a double digestion, first 
with weak acid and second evith weak alkali Between each digestion the 
soluble products .ire filteicd oft and discaided The crude fiber is what 
remains after these digestions Chemists ha\e long known that crude 
fiber represented mercl) an unknown fi action, \ai\ing wuth each material 
analyzed, of the combined cellulose, lignin .md hemiccllulose Because the 
crude fiber method was complcteh un‘.atisfactor} as a means of stud} mg 
the amounts of indigestible icsiduc m foods and feces, Williams and Olm- 
sted published a biochemical method for the qiiantitatue determination of 
each constituent of indigestible residue It ga\e us the oppoitunity of con- 
ducting an experiment to dcteimmc the tiiic .action of bulky foods 

This expel imcnt” was conducted with medical students The ma- 
terials fed were indigestible residues isolated from wideh \ar}ang sources, 
concentrated b} simple means which care full} presen ed their essential 
chemical composition 'I able 3 shows that 50 to 80 per cent of these 
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Cellu flour j 

1 

Cellulose 

Lignin 

Hemicellulose 

Starch, protein, ash, 
moisture and fat 

Total 

% 

i % 

% 

% 

% 

% 

% 

% 

% 

% 

16 9 

32 5 

23 2 

15 8 

19 4 

34 2 

35 0 

29 5 

00 

78 8 

78 


34 

24 


2 5 

1 7 

2 6 

00 

00 

35 2 

19 2 

28 8 


31 5 i 

29 2 

10 9 

28 3 

81 0 

169 

35 7 

32 7 i 

40 6 

49 7 

17 5 


49 5 

37 1 

85 

3 1 

95 6 

99 4 

1 

96 0 

98 7 

99 2 

96 2 

97 1 


99 5 

98 8 


residues consisted of cellulose, lignin and hemicellulose, but that no tw^o of 
^se residues had the same composition This affords opportunity for 
studying the relative effects of cellulose, hemicellulose and lignin Before 
our experiment we did not know wdiich of these three components was most 
'uiportant We, therefore, maintained the amount of cellulose plus lignin 
^ustant (10 gm per day) and let the amount of hemicellulose be variable 
0 a basal diet of non-residue foods each residue was added for a period 
° SIX days The stools W’^ere analyzed for volatile fatty acids, cellulose, 
*§um, hemicellulose and reducing sugars 


) 
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Criteria or Laxative Action 

Obviously a material is not laxative meiely because it increases the stool 
weight If this weie not so, inert materials recoverable 100 per cent m the 
feces would be consideied laxative We have found that certain materials 
of vegetable origin classed as roughage are almost completely recovered in 
the stools, do add to the weight of a basal stool but are quite constipating 
whether judged subjectively or by trauma to the colon We adopted two 
criteria ( 1 ) The impression of the subject as to whether or not the bowel 
movement was satisfactory (2) The weight of feces o\er and above the 
weight of the residue recovered m the feces For instance, if 70 gm of 
substance A were fed, 65 gm recovered in the feces and the weight of feces 
increased only 90 gm , this material could not be considered laxative If, 
on the other hand, 100 gm substance B were fed, 29 gm recovered m the 
feces and the weight of feces increased 550 gm , this substance would be 
considered laxative 

As an index of tiue increase m stool weight we adopted a factor, termed 
“ Increment in Stool Weight,” which is obtained by subtracting from the 
stool weight of a lesidue feeding period the weight of residue passing the 
gut and the weight of a basal (residue free) period stool This increment 
represents either increased free fluid content or water absorbed by the 
residue remaining in the stool 

Results 

Table 4 shows the increment m stool weights for seven days after these 
residues had been fed for six days Basal stool weights were markedly in- 
creased in the cases of bran, carrots, corn germ meal, cabbage, agar and 
sugar beet pulp Poor subjective results with only slight increment in stool 


Table IV 

Relative Effectiveness of Materials Fed 


Materials 

Added to 

Basal Diet 

Weight of 
Residue 
Fed 

Increment in Stool Weight 

Ratio 

Increment 

to 

Residue 

Fed 

Subject 

F 

j 

Subject 

W 

Subject 

H 

Average of 
F, WandH 


gm 

gm 

gm 

gm 

gm 


Cellu flour 

71 7 

223 

119 

(-) 63 

93 

1 34 

Cotton seed hull 

105 9 

104 

123 

66 

97 

0 91 

Canned peas 

74 5 

114 

255 

134 

167 

2 24 

Alfalfa leaf 

79 5 

182 

318 

221 

240 

3 04 

Sugar beet pulp 

93 4 

662 

372 

171 

401 

4 29 

Wheat bran 

146 0 

575 

578 

373 

475 

3 25 

Carrots 

106 8 

700 

589 

336 

541 

5 06 

Corn germ meal 

154 4 

590 

563 

581 

578 

3 74 

Cabbage 

101 5 

647 

781 

449 

625 

6 15 

Agar agar 

80 2 

i 

835 

719 

445 

I 666 

8 30 












manm:r in which food controls hulk or the feces 723 

■weights aic noted in the cases of cclht flour, peas, cotton seed hull and alfalfa 
leaf These results take on significance when w'c conipaie the relative in- 
creases in stool weights with the chemical anal}scs of the lesidues Table 
3 shows these analyses The cellulose Aarics in most of the mateiials be- 
tw^een zero and 35 pei cent, lignin between zero and 21 per cent, and hemi- 
cellulose betw^een 10 and 35 per cent In table 5 the characteristics of the 
chemical composition are stated ver} simph Each material, w^hich wdien 
fed resulted m a substantial increment of stool w'eight (essentially doubling 
of basal stool w'eight), is boxed 


1 AW V V 


Classificitioii of Residues on tlie Bases of the Increase of Stool Volume and 1 heir Chemical 

Composition 


High m cellulose 


High in lignm 


High m hemicellulose 


Mfalfa leaf, 


beet pulp 


peas 


cabbage 


and cellu 


{ Alfalfa leaf, cotton seed hull 


Bran 


t 

carrots 

y 

corn germ meal 


Cotton seed hull, 


beet pulp 


Cabbage 


agar 


A glance leaves not much doubt that when hemicellulose is high, the 
residue is apt to be laxative Seven of these 10 materials fed proved on 
analysis to contain 30 per cent or more hemicellulose Of these seven, six, 
when fed, resulted in a marked increment of stool w'^eight 

Tw'o materials contained 15 to 20 per cent hgnin, the remaining materials 
contained only 1 to 3 per cent hgnin Alfalfa leaf and cotton seed hull, 
when fed, resulted in stool weights ■\ ery little above the basal level 

Five of these residues w^ere high in cellulose That is, the analyses 
showed at least 30 per cent cellulose Of these five, onl}- tw’'o (cabbage and 
sugar beet pulp) resulted m marked increment of stool w^eight Cellu flour 
was 79 per cent cellulose and wdien it was fed, the stools w^eie of low weight 
If cellulose w^ere stimulating because of its mechanical bulk, one would ex- 
pect cellu flour to be highly stimulating, but such is not the case 

From this analysis, we conclude'that the comparison of these materials 
shows that when hemicelluloses predominate in the residue, tlie stool weights 
increase definitely, when hgnin is present, in percentages as high as 20, the 
stools are increased above the basal level only to the extent of the material 
fed Cotton seed hull was over 30 per cent hemicellulose This level in 
other materials resulted in marked inciease of stool weight but the 20 per 
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cent lignin present in cotton seed hulls apparently counteracted the effect 
of hemicelluloses The explanation will be considered below 

Disappearance or Indigestible Residues 

The analysis of the stools for hgnin, cellulose and hemicellulose revealed 
a lemarkably high percentage of disappearance of these substances during 
their passage through the human gut Table 6 summarizes the disappear- 

Table VI 


Disappearance of Lignin, Cellulose and Hemicellulose 


Residue Added to 

Basal Diet 

Fractioi 

Ligmn 

IS of Indigesti 

Cellulose 

ble Residue 

Hemicellulose 

Total 

Residue 


gm 

% 

gm 

% 

gm 

% 

gm 

% 

Wheat bran 

1 9 

10 

11 4 

30 

29 8 

35 

43 1 

30 

Corn germ meal 

♦ 

♦ 

29 5 

57 

59 5 

63 

89 0 

60 

Carrots 

* 

♦ 

34 5 

67 

39 5 

85 

74 4 

74 

Cotton seed hull 

3 7 

12 

48 

14 

10 6 

30 

19 1 

18 

Cabbage 

* 

* 

29 8 

55 

33 1 

80 

62 9 

80 

Sugar beet pulp 

* 

♦ 

30 9 

55 

29 7 

89 

60 6 

65 

Alfalfa leaf meal 

06 

3 

50 

12 

1 1 

6 

67 

9 

Canned peas 

♦ 

* 

25 4 

45 

12 1 

84 

37 5 

53 

Agar agar 



— 


48 6 

60 

48 6 

60 

Cellu flour 

H 

B 

42 

H 

3 2 

29 

74 

10 


* Lignin content too small for valid results 


ance of each raateiial fed Lignm was present in bran, cotton seed hull 
and alfalfa leaf in a considerable quantity The stools passed during the 
feeding of these substances contained 88 to 97 per cent of the amounts fed 
The lignin present in the other substances fed was so small that the high 
percentage disappearance, in our opinion, is of no significance Lignin then 
IS very resistant to bacterial attack Cellulose disappeared to the extent of 
7 per cent in the case of cellu flour, up to 67 per cent in the case of carrots 
In SIX of the materials fed more than 45 per cent of the cellulose was lost 
during Its passage through the intestinal tiact Apparently bacteria have 
little difficulty m attacking the hemicelluloses foi they disappeared to a 
greater extent than either lignin or cellulose In six of the 10 materials 
fed the total loss in this fraction was over 60 per cent In the case of car- 
rots, cabbage, beet pulp and peas over 80 per cent of the hemicellulose was 
lost The summary of the total losses of indigestible residue show that in 
six of the 10 materials fed from 53 to 74 per cent disappeared as they passed 
through the intestinal tract 

The tliree materials resistant to bacteria (bran, cotton seed hull, and 
alfalfa leaf) contained considerable amounts of hgnm That foodstuffs 
high in hgnm are resistant to bacterial degradation m the intestinal tracts of 
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farm animals is well known In German} during the war the dehgnification 
of straw was studied, and it was found that the treatment of straw' with 
alkali, w'hich broke up the association of hgnm and cellulose, lesulted in a 
material much more nourishing to hoibnoious animals (see Pringsheim) 
In our experiments hgnm was not bioken down when present m considerable 
quantit} and, furthermore, its picsencc prc^ented the bieakdown of both 
cellulose and hcmicellulose It has been preMoush pointed out that no in- 
crease in \olume of stools occurred after the feeding of the two materials 
highest m hgnin, i c , cotton seed hull and alfalfa leaf 

Cellu flour is a material produced (according to the m.inufactuier) b} 
“ hydrohzing bleached fiber ” In other words, it has been prepared m much 
the same wa\ as crude fiber b} the action of acid and alkali We believe 
that this strong chemical treatment remo\cs the portion of cellulose and 
hemicellulose which bacteria are able to attack and thus lca\cs it inert 

Mechanism or Lawtue Action or Indigestible Residues 

Since hemicellulose to a great extent and cellulose to a lesser degree dis- 
appear in passing through the human intestinal tract, the} must be attacked 
by bacteria and if this be so, the metabolic products should be demonstrable 
The products of carbohydrate residue breakdown are methane carbon 
dioxide, hydrogen, alcohols and Nolatile fait} acids Volatile fait} acids 
are easil} determinable end products and arc good indices of residue break- 
down provided the soluble carbohydrate portion of the diet is regulated 
Since these acids arise from the degradation of hemicellulose and cellulose, 
there should be a parallelism between the percentage of disappearance of 
those latter substances and the A'olume of ^olatlle fatt} acids reco\ered from 
the feces Moreo\er since lolatile fatt} acids arising from am source (i e 
soluble or insoluble carboh}drates) are laxative, there should be a parallelism 
between the percentage disappearance of cellulose and hemicellulose, the 
stool content of volatile acids and the increment of stool w'eight Table 7 
shows this to be the case The values are averages of three human subjects 
The output of volatile acids formed after feeding those residues which w'ere 
laxative exceeded those formed on high sugar diets 

In table 7 attention is called to the results in the case of agar agar It 
was the most effectual of all materials fed in increasing the 'volumes of the 
stools This substance is 81 per cent hemicellulose and therefore in com- 
parison with the other types of indigestible materials fed, there should have 
been a greater percentage of the agar broken down and greater production of 
■volatile fatty acids That this was not so suggests that the effectiveness of 
3gar IS due to some other property wdiich the other materials studied did 
not possess or possessed to a much less degree The striking characteristic 
of agar is its ability to take up and hold w'ater It is this property which 
makes it such a fine foundation for culture media The action of mineral 
cathartics is due to their ability to prevent the absorption of w'ater by the 
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colonic epithelium Any food residue that is highly hygroscopic keeps the 
feces pliable and plastic and makes for their easy evacuation by peiistaltic 
rushes If this explanation is correct, the hygroscopic property of the por- 
tion of food lesidues escaping bacterial degradation is of some importance 
and assists fecal evacuation The effectneness of agar is by no means 
wholly due to its hygroscopic pioperty Sixty per cent of the agar was 
broken down and the volume of fatty acids produced corresponded well with 
the amount of agai disappearing 

In brief, an effective residue is one which is free from ligmn, contains 
a preponderance of hemicellulose, is finel} divided so that bacteria may break 
It down into laxative products and which after bacterial action yields a re- 
mainder with water binding properties ensuring a bulky, plastic, easily 
evacuated stool 


Table VII 

Relation of Increment m Stool Weight to Disappearance of Residue 
and Recovery of Volatile Fattj' Acids 


Materials Added to 
Basal Diet 

i 

1 

Increment 

m 

Stool Wt 

Cellulose 

plus 

Hemicell 

Disappear- 

ing 

Increment 

Volatile 

Fatty 

Acids 

(0 1 N Aik ) 

Ratio 
Increment 
Stool Wt 
to Wt 
Residue 
in Stool 

Subjectne 

Estimation 

of 

Laxative 
Value 
(1 Least) 


gm 

gm 

c c 



Cellu flour 

93 

74 

35 

1 45 

2 

Cotton seed hull 

97 

15 4 

282 

1 13 

3 

Canned peas 

167 

37 5 

448 

4 77 

4 

Alfalfa leaf 

240 

6 1 

278 

3 00 

1 

Sugar beet pulp 

401 

60 6 

980 

12 30 

7 

Wheat bran 

475 

41 2 

1013 

4 65 

5 

Carrots 

541 

1 74 4 

970 

19 30 

9 

Corn germ meal 

578 

89 0 

1002 

9 34 

8 

Cabbage 

625 

62 9 

1352 

17 90 

10 

Agar agar 

666 

48 6 

896 

20 80 

6 


Summary 

These researches into the physiology of bulky foods as lepreseiited by 
the 10 substances studied have led us to the following conclusions 

Of the three classes of substances which make up the effectne poition 
of indigestible residues, the hemicelluloses are the most efficacious in in- 
creasing the bulk of the stool Cellulose m its natuial state is not as effec- 
tive as the hemicelluloses (We 'suspect that highly hygroscopic residues 
may be \ ery effective ) Residues high m lignin are costive 

Contrary to the accepted belief, the effectiveness of indigestible residues 
is not due primarily to the mechanical stimulus of distention but rather to 
chemical stimuli which arise from the destruction of hemicelluloses and cel- 
lulose by the intestinal bacterial floia One of these stimulating products is 
the lower volatile fatty acids There may be others 
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The chemical stimuli aic aided b} the h}gioscopic quahtj of the residue 
escaping degradation Theie ma\ be othci types of food residues m addi- 
tion to the one studied here (agai ) which aic highly h}groscopic 

Finally w’c aic well aw aic of otliei piopeitics of foods that leiidei them 
laxatne Ihe cftectn ciiess of the soluble juices of apples and pears and 
other raw' fruits has iie\ei to oiii knowledge been accuiately studied Nor 
has the well known laxatne qualih of diied pi lines and figs been identified 
Certainly w’c ha\e picsented CMdcncc foi the stimulating effects of sugars 
and staiches when they predominate in the diet 

The phjsician should be aware of all these facts and make use of them 
w'hen he feels it is for the benefit of his patient that the \olunie of the stool 
should be increased 
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OBSERVATIONS ON THE USE OF ACETYL 
BETA METHYLCHOLINE CHLORIDE IN 
CHRONIC ARTHRITIS •’ 

By Douglas Boyd, M D , Sr^rroRD L Oseornf, B P E , and David E 
Maricson, M D , F A C P , Chicago, Illinois 

Many investigators have studied the value of choline compounds in the 
tieatment of conditions involving vascular spasm Acetylcholine has long 
been known but, because of its nicotme-hke action, is not suitable for thera- 
peutic use Major and Kline’- synthesized acetyl beta methylchohne 
chloride, a more stable compound, free from the nicotme-hke side effects of 
previous compounds When Starr ' compared the action of acetyl beta 
methylchohne with acetylcholine, he found thej^ had similar effects on the 
cardio-vascular system of animals when given intravenously He also 
found acetyl beta methylchohne chloride more than 10 times as active as 
acetylcholine when given hypodermically in normal man, and in addition it 
could be given orally Moieovei, it lacked many of the undesirable side 
effects of acetylcholine Starr believes acetyl beta methylchohne to be a 
superior choline compound and that it should replace acetylcholine for thera- 
peutic purposes 

The pharmacologic leactions due to acetyl beta methylchohne are prompt 
and vigorous, and are similar to those which follow stimulation of the para- 
sympathetic nerves There is well marked peripheral vasodilation This 
latter action has been investigated as to its value in conditions accompanied 
by, or due to vascular spasm We undertook this present problem to ascer- 
tain the effect of acetyl beta methylchohne on the peripheral circulation A 
gioup of 25 patients from the arthritis clinic of Northwestern University 
Medical School was selected Although we are not convinced that there 
IS a causal relation between the circulatory changes in arthritis, and the joint 
lesions, we do know that circulatory disturbances accompany and aggravate 
the disease This has been shown by Pembei ton ® and others 

We realize the pitfalls attendant on the therapeutic study of this drug 
This IS particularly true in a field where measurement of success must de- 
pend on vague subjective changes and factors which are difficult to measure 
with accuiacy We have attempted to obtain objective measurements of 
observed changes after use of the drug, and to control these measurements 
under as nearly uniform conditions as possible, by identical observations on 
the same or similai patients on whom various types of therapy were used 
Acetyl beta methylchohne has been given to patients orally, subcu- 
taneously and more recently by common ion transfer When given by 
mouth the drug has a much milder effect and requires much larger dosage 
* Received for publication September 5, 1936 

From the Departments of Medicine and Physical Therapy, Northwestern University 
Aledical School, Chicago 
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than IS suitable for subcutaneous administration Goldsmith"' ga\e SO to 
ISO milligrams bj mouth ^\lthout profound or uniformly appreciable effect 
on the blood pressuie or pulse late Its action, when taken b> mouth e^en m 
large dosage, was stnicingh less cflcctive than that produced In a 20 milli- 
gram dose gnen suiicutaueou‘>I} m the same patient 

Acet)l beta metlnlcholme is piompt and Mgorous m action when gnen 
subcutaneously Stan " states, “ Its plnsiological activity is \er\ gicat, 
being of an order similai to that of adienalin oi histamine ” The striking 
sjstemic effects of the drug arc a fall in blood pressure a rise in pulse rate, 
flushing of the face and neck, sweating and salnation This appears 
quickl}, in one or two minutes after injection, and terminates in 15 or 20 
minutes It produces a constricting effect on the bionchioles, and transient 
asthmatic attacks hai e been produced b) this drug in those susceptible Its 
use also seems contraindicated m Inpotcnsion and in serious cardiac disease 
(except for its usefulness in attacks of paioxysmal tach>cardia) In our 
senes, we treated tw'o cardiac patients, one of whom de\ eloped S 3 iicope and 
required atropine for relief, and the other suffered an aggra\ation of anginal 
pain The former patient had a chiomc rheuiiiatic caiditis, the lattci had a 
coroiiar} lesion The ditig should not he gnen intraxenously because heart 
block ma) occur, particular!} if the dosage is large (Kat7“) Realizing 
this danger, w'e have not gnen aceUi beta methylchohne intra\ enousl} We 
have seen no CMdence of heart block m this senes, giving the drug by com- 
mon ion transfer If untoward reactions do deielop atropine abolishes the 
action of the drug almost immediately We ha\ e found it necessary to use 
atropine only once, — in the caidiac patient mentioned above 

We gave acetyl beta mcth}lchohne to our group of patients by the com- 


mon ion transfer method, wdnch m effect gives a slow^er, more gradual ab- 
sorption from the superficial tissues The constitutional effect of the drug 
appeared and m addition there was obtained a sti iking local reaction con- 


sisting of increased skin tempeiatuie, sw'cating, gooseflesh, faster capillary 
flow ® and a diffuse pinkness of the skin over the area covered b} the positive 
electrode This reaction, wc feel, is quite different fiom and moie lasting 
than that of local counter-irntation We feel that our controls (chart 1) 
demonstrate that it is definitely a local drug effect This local effect at 
fimes lasted for 12 to 24 hours We consistently found a decreased skin 
temperature distal to the treated area, wdieieas proximal to the treated area 
"we always observed a rise in skin temperatuie of 2 to 4° F This makes it 
necessary, when local effect on the hand is desired, to apply the positive elec- 
trode on the hand itself and not on the forearm proximal to it (figures 1, 

> fl) These marked local effects furnish the rationale for the use of acetyl 
eta methylchohne in this manner in aithritics 


We found that the drug consistently produced characteristic general 
reactions, which included a fall in blood pressure, averaging 12 millimeters 
0 mercury and a rise in pulse rate averaging 22 beats per minute Respira- 
tory rate was unclianged, but most patients described a sense of heaviness in 
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/Jiq/;/ Knee 



Skin Temp 

Blood 


Time 

Rt Thigh 

Pressure 

Pulse 

3 05 

910 

125/80 

88 

3 10 

91 0 


3 15 

92 0 

128/78 

100 

3 20 

92 8 

122/80 

112 

3 25 

93 1 

124/78 

112 

3 28 



3 30 

93 2 

126/75 

112 

3 35 

92 9 

124/92 

96 

3 40 

92 5 



12-14-34 


Gcncnl Reaction 


Temp moutli 

5 M \ Prickling sensation + Electrode 
2S M \ Salmtion lacnnntion 
30 M \ Silixation ++ Elushed cheeks 
40 M \ Sweating 
T remor Peels she is haa ing a chill 
1 me tremor leg muscles continuing 
Current olT 

Skin + Electrode red feels hot but temp 
'^7 Rt S7 Ll 

2nd treatment area + Electrode Before 87° P 

After 91 4° P 


Rise 4 4° P 

Pig 1 Characteristic general and local react ion after acetj 1 beta metha Icholinc bv ionization 


Time 

Temp Skin 
Dorsum 

Blood 

Left Knee 
12-7-34 


Lt Poot 

Pressure 

Pulse 

General Reaction 

2 30 

2 33 

92 2 

92 3 

132/80 

80 

80 

Knee painful, swollen limited motion 

2 35 

92 4 

122/80 

80 

5 M A Current 

2 40 

92 5 

120/80 

84 

40 M A Heat at + Pole 

2 SO 

92 5 

118/78 

93 

50 M A + Nasal secretion 

2 55 

92 5 

100/63 

90 

SO M A SI flushing 

3 00 

3 07 

92 2 

92 0 

105/65 

88 

Current graduallv off 

Very little general reaction 


Fig 2 Less striking general reactions to acct>l beta meth>lcholinc by ionization 


Galvantc Current Wttlwut Mccholm 


Time 

Skin Temp 

- Rt 

Blood 

Elbowr + Pole 

5-16-34 


Rt Forearm 

Pressure 

Pulse 

General Reaction 

10 45 

11 00 

11 15 

11 30 
1145 

12 00 

92 3 

98/? 

54 


93 5 

98/? 

54 

Saline solution + Electrode 

92 5 

98/? 

54 

Current on 

93 2 

98/60 

54 

30 M A No reaction 

93 5 

98/60 

58 

40 M A No reaction 

93 8 

98/70 

68 

No reaction 

Perspiration only 

Temp over treated area 

96 1 After current 

93 1 Before current 


Fig 3 Control reactions using galvanic current aaithout acetyl beta methylcholine 


tie chest and nispiied deeper A flushing of the face, neck and ears occurred 
in all who experienced general reactions Perspiration was usually marked, 
particularly about the face and neck, even in those who claimed to have had 
no perspiration in several years Increased salivation and occasionally 
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lacnmation lasted one to two hours One patient had increased saliva after 
each treatment foi 12 to 24 hours Body temperature by rectum, taken by 
mercuiy thermometer and by thei mocouple, showed no change 

The general changes desciibed are similai to those which follow sub- 
cutaneous injection, with the striking ditfeience, however, that the effects 
came more graduall}’’, caused much less distress and lasted longei For our 
purpose the added local effect was a distinct ad\ antage 

The leactions noted are specific ones due to drug action and not to cur- 
rent or heat effect We have used the same technic in the same patient with- 
out acetyl beta methylcholine and none of the chai actenstic effects ascribed 
to the drug were observed Further attempts to control this were made 
by local use of diatheimy, mfia red, and by reversing the current with the 
drug under the negative electrode In none of these did we produce any 
general reaction, and the local effect of these heating agents was obviously 
less in degree and of a more transient nature 

Technic We used a vacuum tube lectified direct current which gave a 
fairly smooth galvanic current (figure 4) The active electrode consisted 
of an asbestos fabric (resistant to tears) saturated with a 1 per cent 
solution of acetyl beta methylcholine chloi ide Lower concentrations of the 
drug were tiled, but we did not obtain satisfactory reactions with less than 
a 1 per cent solution Kotkis and his associates,® working with dogs, 
reported no difference in drug effect with 1-1000, to 1-8000 solutions 
They did, howevei , cover a relativelj’’ larger percentage of the skin area but 
did not mention the effect of stronger (1-100) solutions We found a 
decided diffeience between the leactions obtained with a 1-100, and with 
a 1-200 solution The weaker solution gave none of the clear-cut re- 
actions illustrated in figuies 1 and 2 The saturated fabric was wrapped 
m close contact about the part to be treated, and then a metal foil strip, 
three-eighths of an inch in width, Avas Avound spirally about the satu- 
lated papei (figuie 4) This metal strip Avas used to conduct the gal- 
vanic current evenly over the Avhole area The positive pole of the 
gaFamc current source Avas connected to the distal end of the metal 
stiip The negative pole of the machine Avas connected to the patient’s 
back by means of a laige dispersive electrode, 10" by 12" in size 
This completed the circuit The strength of cuiient and the time of the 
current floAv regulates the effectiveness of the ionization We fully realize 
the limitations of introducing ions into living tissues by this method In- 
dividual tolerance to the treatment guided us somewhat m the current 
strength, but we AA-^eie usually able to give 40 to 50 milliamperes for 20 
minutes aftei the first treatment When the treatment was started, the 
current strength was gradually raised until the desired milhamperage was 
reached Sudden increases should be avoided At the end of treatment, 
the current intensity was gradually reduced until no current floAved Fol- 
loAving treatment the patient should remain quiet and Avarm for 30 to 
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60 minutes and then lie allowed to lesume Ins usu.d activities When 
many joints are nnoKed wc have found it hettei to concentiate treatment 
on one joint oi limited aiea, — such as the hand The most satisfactoiy 



4 Method of applying negative (above) and positive (below) electrodes for ionization 

of acetyl beta methylchohne 

interval between treatments appeared to be thiee or four days The thera- 
peutic effects on patients were studied after five, 10, 15, and 20 to 25 ticat- 
nients As a result of this check, we found the maMiutun cnecl was 
achieved after 18 to 20 treatments 
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Acetyl beta methylcholine can produce undesiiable reactions Dosage 
when given subcutaneously must be accurate One physician gave a sub- 
cutaneous dose of 250 milligiams of acetyl beta methylcholine which was 10 
times that recommended as maximum liis patient had a severe reaction, 
but survived Regaidless of how this diug is given a hypodermic of 
atropine gr 1/100 should always be prepared and available for use Heart 
block can easily be produced m dogs, but they usually recover without 
atropine These unfavorable reactions are minimized when the drug is 
given by common ion tiansfei We have not had any very serious reactions, 
nor have we heaid of any fatalities from its use It is a drug of quick, 
powerful reactions, howevei, and should be as much respected as epinephrine 

We have treated 27 patients m the manner described duiing the past 
two and one-half years (chart 3) Earlier we made no attempt to select 
patients, as to the stage or type of their arthiitis It was soon evident, 
however, that certain less advanced arthntics derived more benefit than the 
far advanced One would expect this, and it pioved to be true m both the 
rheumatoid and osteoarthritic patients Those with evident circulatory 
disturbances of the extremities — those with cool, pale, moist, and often 
cyanotic hands and feet — seemed to gain most fiom the treatment All of 
our patients had had considerable previous medical treatment along the 
usual lines without much evident improvement Acetyl beta methylcholine 
IS not useful in those arthritic patients with periphei al arteriosclerosis nor is 
it feasible to treat patients with well distributed skin changes It seemed 
most helpful in those who (1) show the earlier changes of the rheumatoid 
type, with cool, damp and cyanosed extremities, (2) have moderate hyper- 
trophic changes with paresthesias and sensitivity to cold, and (3) have 
sciatica oi othei manifestations of spinal nerve root irritation as a result of 
spinal arthritis 

In an attempt to gam objective evidence of the changes taking place, we 
have measured the pulse volume waves in the limb under treatment These 
pulse volume wave changes weie recorded graphically by the Johnson 
plethysmograph (chart 1) The graphic records, taken on the fingers be- 
fore and after treatment of the hands, show an increased wave deflection, 
which is apparently dependent on the ability of the blood vessels in the 
studied part to dilate with each heart beat Many cases of arthritis thus 
studied showed a surprisingly flat wave, as is illustrated in chart 2 One 
patient with a well marked peripheral arteriosclerosis showed a very small 
pulse volume wave both before and after acetyl beta methylcholine Usually, 
however, the dilation of the vessels, as measured by the pulse volume wave, 
was increased after application of the drug (figure 5) We tried to keep 
conditions of the room and patients uniform m taking records Although 
we did not have a constant temperature air-conditioned room, room tem- 
peiature was taken into consideration We consider this pulse volume wave 
record a better index of improved circulation m an arthritic member than 
observations of capillary changes in the nail fold We do not believe that 
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Chart II Comparative finger volume changes witli various types of treatment 
























Chart III 

Summary of Patients Treated, and Results 
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a convincing characteristic capillary bed picture has been presented in 
arthritis 

Many patients showed not only a niaiked pulse volume wave increase in 
the member treated locally by common ion transfer but also minor increases 
in pulse volume wave in the opposite untreated membei Arthritics with 
cool, clammy hands showed in the first instance an almost flat curve, and 



Fig S Pulse volume wave of index finger (AM ) before ( 1 ) and after ( 111 ) acetyl beta 

methylchohne applied to the hand 

after acetyl beta methylchohne a striking increase in the waves (figure 5) 
Given subcutaneously, the drug did not cause local changes in circulatory 
volume 

In the patients on whom control observations were made, the pulse vol- 
ume waves were of a lower amplitude 

The well known cycles of improvement of arthritics and the lack of 
any well-defined measurable factors, make evaluation of therapy hazardous 
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The recording of decreased pain and increased motion in function rests too 
largely on the patient’s interpretation of his subjective sensations With 
patients undei continuous obseivation one can judge fairly well the extent 
of clinical improN ement, but this lathei intangible judgment is difficult to 
present to others Neveitheless, we can offer no better measure foi evalu- 
ating the present group 

The hands tieated showed in 8 of the 14 patients an increased flexi- 
biht} in function and usefulness m woik A patient, foi example, who 
previously had been able to lift her coflfee cup to her mouth only by using 
both hands, was able to do this uith one hand in a normal manner An- 
other, forced to give up her woik as a clerk and unable to do sewing, became 
able to work and sew again four dajs a week without discomfort for 
continuous periods of an hour or moi e A } oung \\ oman with considerable 
pain, stiffness and weakness in her hands who had been unable to do her 
housework for two years, repoited a decided deciease m joint pain, impro\ed 
motion, and a maiked increase in strength She became able to do all her 
housework except sciubbing floors and ironing An older woman with 
lumbar and sacro-ihac arthritis, who complained of aching pains and con- 
stant fatigue to such an extent that she uas comfortable only m bed, was 
treated over the area of her discomfort with the usual general reaction 
After treatment, the lou backache largel) disappeared, “ she felt quite strong 
again and was not so tired ” Four months later without further treatment, 


she was much stronger, and without undue fatigability A medical stu- 
dent observed an increased flexibility of the hands, a loss of considerable 
morning fatigue and joint stiffness, became much less tired and resumed 
walking and other outside activities He noted the effect of the drug for 
three or four days following each treatment 

The group of failures m tieatment were m general the elderly, far ad- 


vanced rheumatoid arthntics with bone changes and fibrosis In such 
advanced degrees of the disease much relief cannot be expected 

Striking relief of pain was afforded some cases, but as a record of 
therapeutic achievement in this respect, our results are only fair (chart 2) 
The striking therapeutic effect in the group is the decreased fatigability, 
and the increased endurance This was consistently noted in almost all 
patients who absorbed the diug and took a sufficient number of treatments 
Several patients resumed their normal activities, spent less time in bed, and 
carried on more work and play without increase of pain, stiffness or fatigue 
This improvement m the endurance of our patients was called to our atten- 
tion voluntarily and spontaneously, it being an unanticipated effect We 
i^e not noted such a relief from fatigue under other forms of treatment 
at this IS a vital factor m the lives of most arthntics is constantly borne 
out by the complaints of most patients Most workers in this field agree 
t lat rest sufficient to relieve fatigue is a most important element in the treat- 
ment of arthritic patients 
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Acetyl beta methylchoiine does relieve fatigue in a large percentage of 
arthritic patients who are able to take adequate dosage Whether this is 
due to its vasodilatoi effect, oi some more direct effect on muscle, we do 
not know 

It IS interesting that Hench “ and his associates at the Mayo Clinic have 
treated this fatigue factor with ammo-acetic acid and ephednne They 
report striking effects in certain patients, no effect at all in other apparently 
similar cases No satisfactory measure of such fatigue has been proposed, 
though indirectly metabolic studies may help It has not yet occurred to 
us how this factor may be measured We believe that if fatigue can often 
be controlled, in many instances pain can be relieved, physical activity in- 
creased, and the morale of these patients raised considerably It is this 
effect of mecholyl that impressed us most, and the prevalence of so many 
tired, physically restricted arthritic patients makes the continued use and 
study of the drug worth while 


Conclusions 

1 Twenty-two cases of arthritis have been treated with acetyl beta 
methylchoiine common ion tiansfer 

2 Eight of 14 patients whose hands were treated showed an inci eased 
flexibility m function and usefulness in these hands 

3 Pam was relieved m some cases 

4 Muscular fatigue was markedly relie-ved in almost all cases ade- 
quately treated 

5 Increased enduiance was experienced by those completing the course 
of treatments 

6 Circulatory changes were graphically shown 

7 The group of failures were in general the elderly patients with far 
advanced rheumatoid arthritis with bone changes and fibrosis 

8 Patients with circulatory disturbances of the extremities , those with 
cool, pale, moist, and often cyanotic hands and feet gained most from 
treatment 

9 Maximum effects were gained after a series of 18 to 20 treatments 
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STUDIES IN HODGKIN’S DISEASE 


III CLINICAL APPLICATION OF THE GORDON TEST (A SYN- 
DROME OP ATAXIA, SPASM AND PARALYSIS INDUCED 
IN RABBITS BY THE INTRACEREBRAL INJECTION 
OP EMULSIFIED HODGKIN’S TISSUE) ’ 

By Earle M Chapman, i Boston, Massachusetts 

The description by Gordon^’" m 1932 of a biological test for Hodgkin’s 
disease aroused widespread interest Van Rooyen® in Scotland made a 
trial of the test and later, in a paper published in this country, van Rooyen 
and Olgivie * expressed the opinion that it had proved itself to be of definite 
clinical value Our own evaluation of this test as a diagnostic aid m the 
differentiation of the Hodgkin’s type of lymphoblastoma is presented here 
after three years of experience in which material from 16 cases of Hodgkin’s 
disease and 30 cases of other types of lymphadenopathy has been tested 

Gordon’s test consists of the injection of a saline or broth emulsion of 
lymph node tissue into the ceiebrum of the rabbit A positive test appears 
three or four days after such an injection when the animal loses weight, 
develops ataxia, stiffness of the legs and neck, spasticity and has con- 
vulsions on stimulation If the animal survives, these signs of cerebral 
disease may disappear in two to foui weeks leaving it quite normal , again 
animals may survive for weeks in the chronic active state and gradually 
develop paralysis of the hind quaiters oi even a quadnplegia The above 
syndrome is not peculiar to the rabbit alone, nor is the reaction specific for 
Hodgkin’s tissue Kelser and King “ have obtained a similar response in 
the guinea pig using both bone marrow and Hodgkin’s tissue, and Friede- 
mann® has pointed out that the pioteolytic ferment of Jochmann® and his 
own acetone-alcohol-ether extract of normal human spleen, bone marrow or 
leukocytes may provoke a similar reaction 

Methods 

The specimens were obtained peisonally at operation, placed in a steiile 
Petri dish and taken to the laboratory Here the extracapsular tissue was 
cleaned away under aseptic precautions and a tiansverse section, usually 
including one-third of the node, was removed for routine pathologic sec- 
tion Another third of the node was cut with scissors into small bits and 
the tissue ground in a mortar with sterile normal saline or meat broth of 
pH 7 4 This heavy emulsion (approximately 15 per cent) was then cul- 
tured on aerobic and anaerobic media and part of the supernatant fluid 

* Received for publication August 27, 1936 

From the Department of Pathology and the X-Ray Treatment Clinic 

T Dalton Scholar, Massachusetts General Hospital, Boston, Mass 
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immediately injected into the biains of labbits Cultures of the emulsions 
usuall} showed no growth but m a few, colonies of staphylococci or com- 
mon contaminants appeared Pui e bi oth cultures of these organisms when 
injected into i abbit’s brains did not pi oduce a positive test The remaining 
third of the lymph node and the unused portion of the emulsion were then 
stored at 5 to 10 degiees Centigrade 

Injection of the labbit was done undci ethei anesthesia With a small 
two-edged hand tool the skull was trephined at the angle formed by the 
junction of the occipital and central longitudinal iidge This exposed rela- 
tively silent aieas of the occipital lobe into which 0 35 to 0 45 cc of tlie 
emulsion ivas slowly injected The skin vound uas closed with Michel’s 
clips and the animal letuined to the cage Following this the animals weie 
weighed daily and u atched foi signs of a positive test 

Extracts of biopsied nodes and of bone mariow, liver and spleen ob- 
tained at autopsy were also made, using the method described by Fnede- 
mann ° The tissue as extracted in a mortal with acetone and at the end 
of 15 minutes the undissolved material was collected on filter paper and 
washed first wnth absolute alcohol and then with ether The residue was 
allowed to dry and then mixed with an equal volume of 33 pei cent glycerin 
in saline After standing 24 hours the undissolved material was spun down 
and the supernatant glycerin mixed with fi\e times its volume of a 2 1 
alcohol-ether mixture The lesulting precipitate was allowed to settle out 
and then taken up in saline for injection 

Results 

Table 1 shows the control series including lymphosarcoma, reticulum 
cell sarcoma, lymphoblastoma type undetermined, giant folhculai lymphoma, 
hyperplasia, chronic inflammation, metastatic epidermoid carcinoma, mixed 


Table I 

Tissues Used as Controls for Gordon’s Test 


Diagnosis 

Number of 

Rabbits 

Gordon’s 

Cases 

Injected 

Test 

Lymphosarcoma ^ 

Reticulum cell sarcoma 

Lymphoblastoma? type 

10 

5 

1 

20 

10 

2 

20 Negative 

10 

2 “ 

Oiant follicular lymphoma 
hyperplasia 

1 

4 

2 

10 

2 

9 

Chronic inflammation 

Epidermoid carcinoma 

4 

3 

8 

6 

1 Positive 

8 Negati\e 

6 

Mixed tumor of parotid 

Lermoid cyst 

Fetal tissue 

1 

1 

2 

2 

2 

o < < 

1 1 

9 << 

Pseudo tumor of orbit 

1 

1 / 

1 

1 


32 

65 

64 Negative 




j 

1 Positne 







744 


EARLE M CHAPMAN 


tumor of the parotid, dermoid cyst, fetal tissue and pseudo-tumor of the 
orbit In all, 65 rabbits were injected with mateiial from 32 patients In 
only one case was a positive test obtained This was from an emulsion of 
a lymph node from a seven year old girl who had an enlargement of the 
cervical and inguinal nodes for three j^ears The clinical impression was 
that she had Hodgkin’s disease and, theiefore she had received roentgen-ray 
treatment two years before entiy The nodes then decreased in size but 
had enlarged again during the year previous to coming into oui clinic A 
biopsy was done in the hope of establishing a diagnosis of lymphoblastoma 
but the pathological report was hyperplasia Of three rabbits injected two 
remained normal while the third developed a weakly positive test The 
diagnosis in this case is still uncertain, but 10 months after biopsy she was 
clinically m the end stages typical of Hodgkin’s disease Except foi this 
case and one case of reticulum cell sarcoma the patients m the control series 
had received no roentgen-ray therapy before biopsy of the lymph node 

Gordon ^ remarked that this encephalitogenic agent was diminished oi 
absent in fibrosed Hodgkin’s glands but van Rooyen,® with whom we agiee, 
could find no significant differences in the histologic structure of nodes giv- 
ing a strong, weak or negative test 

Table 2 summarizes the results of tests with mateiial from 16 untreated 
patients whose biopsied lymph nodes showed the histologic appearance typi- 


Table II 

16 Hodgkin’s Tissues Used in Gordon’s Test 


1 

1 



Gordon’s Test 


Number 

Rabbits 




of Cases 

Injected 

Positive 

Negative 

Cases having at least one positive test 

9 

58 

46 

12 

Cases having all negative tests 

1 

7 

21 

0 

21 


cal of Hodgkin’s disease These 16 patients entered the hospital for the 
diagnosis of enlarged lymph nodes, often in one or both sides of the neck 
They were usually young people (average age 26 years) who had noted 
the appearance of the masses from one month to two years befoie entry 
(average duration 5 months) In nine (56 per cent) of these cases the 
tests gave results which were considered positive while in seven the results 
were negative However, in five of the nine one or more of the injected 
rabbits showed no reaction In the other four cases all animals were posi- 
tive Van Rooyen ^ reports 75 per cent of all Hodgkin’s cases as giving a 
positive test while Hanson ' and van der Hoeden and Hulst ® each report 60 
per cent Goldstein found the test positive m seven of nine cases of Hodg- 
kin s disease 
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It IS of Intel cst at tins point to note that in none of the other types of 
lymphoblastoma was a positive test obtained, m contrast to the finding of 
positive tests m ovci half the cases of the Hodgkin’s type This lends sup- 
port to the belief that Hodgkin’s disease may be separated from the lympho- 
blastoma group as a distinct entity 


The Nature and P\THOLOGy or the Encephalitogenic Agent 


The properties of the agent producing these reactions in the rabbit ha\ e 
been investigated by Goidon,^ MacKenzie and van Rooyen ® and Reiser and 
King^^ and our obseriations here are m accord with theirs Transmission 
of the agent from rabbit to rabbit was not effected and repeated injections 
of inert material did not sensitize rabbits to later injections of Hodgkin’s 
material that had pioved to be negatnc in rabbits that had not been pre- 
viously injected Evidently no immunity to the agent was produced as 
animals rendered positive and allowed to recuperate again became positive 
on injection of a second active emulsion Likewise the serum of previously 
positive animals when added in equal quantities to an active emulsion did 
not inhibit the encephalitogenic factor 

The agent is remarkably stable After preseriation for 24 and 26 
montlis at 5 to 10 degrees Centigrade and being considerably desiccated, two 
Hodgkin’s nodes were emulsified and produced definitely positive Gordon 
tests After exposure to 70 degrees Centigrade for one hour the agent 
loses its activity The active principle is extracellular as cell free super- 
natant fluids give positive tests The agent m saline emulsions could not 
be passed through a filter (Berkefeld N) and application of the emulsion 
to the scarified cornea of rabbits provoked no signs of either encephalitis or 
keratitis Recently van Rooyen ® has found that the maximum effect of 
the agent is obtained if the brotli is adjusted to a pH of 6 8 to 7 3 and that 
by so adjusting the Seitz and Berkefeld candles he could successfully pass 
the agent through the filter It is well known that meat broth itself will 
change the retentiveness of a Berkefeld filter,^” so that this may in part 
explain his results 


Friedemann® recalled that this reaction of the labbit after the injection 
of Hodgkin’s gland emulsion was not specific, as Jochmann and Locke- 
mann had found a proteolytic ferment in extracts of normal spleen, white 
blood cells and bone marrow of man and monkey that produced identical 
effects in rabbits Fnedemann’s modified technic, the acetone-alcohol-ether 


^tract described here under methods, has also yielded an encephalitogenic 
actor that produces positive Gordon tests Fnedemann assumed that a 


virus or bacteria could not withstand such processing, but MacKenzie and 
van Rooyen ® have since found that it is not necessarily lethal to certain 
bacteria In addition to the tissues mentioned above we found that such 


an extract of normal human liver would produce a positive test 



746 


EARLE M CHAPMAN 


From two cases of Hodgkin’s disease both the broth emulsions and the 
acetone-alcohol-ether extracts of diseased nodes gave typical positive Gordon 
tests while from a third case neither caused a leaction in the rabbits From 
three control cases (reticulum cell sarcoma, lymphosarcoma and lympho- 
blastoma type undetermined) neither the emulsions nor the extracts caused 
any reaction in rabbits 

The exact nature of this agent is still unknown but as shown above it 
lacks many of the characteristics of a virus Gordon mentioned the simi- 
larity of the reaction to the meningo-encephahtis produced by the virus of 
dermo-vaccme, herpes and psittacosis and the remarkable stability, like the 
virus of swine fever In a recent publication MacKenzie and van Rooyen ® 
found that the proteolytic ferment of Jochmann could be identified sepa- 
rately from the agent obtained by the methods of Gordon and Fnedemann 
As indicated in the six cases last mentioned the agent can withstand rather 
drastic extraction with acetone-alcohol-ether and what is more important, 
it IS not present in lymph nodes giving a negative Gordon test 

Autopsies were done on rabbits killed with ether Those found dead 
m their cages were not examined The brains usually appeared normal m 
the gross except for some hyperemia about the site of injection, although in 
two gross signs of meningitis were found Cultures of the injected areas 
yielded no growth and no evidence of the parasite Encephahtozoon cunicuh 
could be found Microscopic examination showed changes, usually m one 
or both hemispheres A perivascular infiltration of mononuclear cells 
resembling monocytes and lymphocytes was the predominant lesion but 
meningeal infiltration and occasional focal collections of these large mono- 
nuclear cells were observed While these changes were observed in all 
the positive cases they were very slight in tin ee animals and a slight menin- 
geal reaction was present in several of the negative ones Consequently it 
IS felt that no definite conclusions can be drawn as to the significance of the 
findings One can probably go so far as to say that the changes observed, 
because of the inconspicuous microglial reaction, do not resemble the picture 
commonly found with virus diseases of the brain The histo-pathologic 
aspects of the problem invite a more thorough examination of positive ani- 
mals and caieful comparison with a larger number of injected negative and 
untreated animals 

Summary 

From nine of 16 cases (56 per cent) of microscopically typical Hodg- 
kin’s disease positive Gordon tests were obtained, but of 58 rabbits injected 
with material from these nine tlrere were 12 rabbits that showed no reaction 
In a control group of tissues from 32 cases of otlier pathological conditions 
31 gave negative tests In the one control case described the patient may 
have had Hodgkin’s disease and yet two of the three rabbits injected were 
negative The encephalitogenic agent which produces this response in the 
rabbit is not specific for Hodgkin’s tissue for it may be extracted from nor- 
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mal human manow, spleen, liver and leukocytes It was not obtained from 
eight lymph nodes showing h}perplasia or dironic inflammation Knowl- 
edge of tins agent is limited but it appeals that it is not a virus and as it 
will withstand acetone-alcohol-ether extraction it may be a non-living sub- 
stance simply acting as a profound irritant to nerve tissue 

Conclusions 

Gordon’s test, if positne, is only of supports e aid in the diagnosis of 
Hodgkin’s disease and if negative does not exclude it Therefore, this 
test should not replace the routine pathologic examination of tissue for 
diagnosis The absence of the encephalitogenic agent in the first four tj^pes 
of lymphoblastoma (l)mphosarcoma, reticulum cell sarcoma, giant follicu- 
lar l}Tnphoma and lymphoblastoma tj^pe undetermined) adds support to the 
belief that Hodgkin’s disease is a separate clinical and pathological entit} 

The author is indebted to Miss Helen Roach for technical assistance and to Dr Chas 
S Kubik for review ing the pathologj of the brain lesions 
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THE COURSE OF HYPERTENSIVE HEART DISEASE 

I AGE OF ONSET, DEVELOPMENT OF CARDIAC INSUFFI- 
CIENCY, DURATION OF LIFE, AND CAUSE OF DEATH - 

By Nathan Flaxman, M D , Chicago, Illinois 

Arterial hypertension is the most common cause of heart disease m 
adults regardless of race or sex There has developed m the last two dec- 
ades especially an overwhelming literature devoted to this subject which, as 
Crummer " states, has almost buried from our modern view the earlier and 
fundamental observations Janeway’s ® classical analysis of 870 cases of 
hypertensive cardiovasculai disease (nephritis included) first indicated that 
the most piomment symptoms associated with hypertension are circulatoiy 
and that m the presence of early symptoms of myocardial weakness a better 
than 50 per cent chance existed that death eventually would be due to 
myocardial insufficiency Fahi,'* who added greatly m these earlier days to 
our knowledge of hypertensive heart disease, found that arterial hypertension 
by Its direct oi indirect effects on the heart muscle was the chief etiologic 
factor 111 approximately thiee-fouiths of the cases of so-called chronic 
myocarditis 

The present study on the course of hypei tensive heart disease was begun 
on December 31, 1931 In the following four years 1170 cases of hyper- 
tensive heart disease weie examined and their histones carefully analyzed 
Cases with complicating heart disease of other origin such as those with 
lesions due to syphilis, iheumatic fevei, or thyrotoxicosis, or hypei tension 
the result of glomerulonephritis, and cases with insufficient data were ex- 
cluded There remained for analysis 623 uncomplicated cases of hyper- 
tensive heart disease The cnteiia followed for the diagnoses weie those 
approved by the American Heart Association 

The exact duration of the essential hypertension was not known in any 
of the cases Only 31 patients (3 7 per cent) had known of the existence 
of their hypertension for from one to 12 yeais prioi to the onset of symp- 
toms In this group the avei age known dui ation was five years 

The symptoms that indicated the onset of hypei tensive heart disease 
were dyspnea, precordial or epigastric pain or both, palpitation, weakness, 
persistent indigestion, and marked loss in weight Only 6 6 pei cent of the 
white patients were below 40 years of age at the onset of symptoms, but 16 6 
per cent of the colored patients were below that age (table 1) The largest 
incidence among the colored patients occuired in the decade from 41 to 50 
years (47 6 per cent) , while among the white patients the highest incidence 
fell in the sixth decade, 51 to 60 years (49 7 per cent) 

* Received for publication July 20, 1936 

From the Cook County Hospital (1932-1933),^ the Mercy Free Dispensary of Loyola 
University Medical School (1933-1934), and the Out-Patient Dispensary of the Mt Sinai 
Hospital (Service of Dr Harry J Isaacs) 


748 



THi: COURSE or H\PERTENS1\E HE \RT DISEASE 


749 


Table I 

Percentage in the Age Groups 




While 



Colored 


Ages 


















jM 

F 

Total 

% 

M 

F 

Total 

% 


0 

1 

1 

0 3 

4 

1 

5 

2 6 


18 

9 

27 

63 

19 

8 

27 

14 0 


97 

28 

125 

29 1 

64 

28 

92 

47 6 

51-60 

176 

38 

214 

49 7 

47 

9 

56 

29 0 


45 

18 

63 

14 6 

10 

3 

13 

68 

Totals 

336 

94 

430 

100 0 

144 

49 

193 

100 0 


69 0% 

31 0% 


The duration of the disease was estimated m 189 knowm deceased pa- 
tients from the onset of the first symptom Later the data on 434 knowm 
In mg patients w ere studied in order to compare the dm ation in the deceased 
and m the living patients (table 2) Of the deceased w'hite 80 8 per cent 

Tabi e II 


Duration of Disease after Onset of Cardiac Symptoms 


Duration 

Deceased 

Living 

■■■ 

Colored 

1 

1 

White I 

I Colored 

M 

F 

T 

% 


F 

T 

% 

iM 

! 

F 

T 

% 




% 

1 Dav-6 
Months 

7 Months- 
1 Year 
2-5 Years 
d-10 Years 
11-20 

Years 

Totals 

52 

17 

25 

2 

1 

97 

9 

4 

7 

2 

0 

22 

61 

21 

32 

4 

1 

1 

119 

51 3 

17 7 
26 9 

3 3 

08 
100 0 

28 

12 

13 

0 

0 

53 

12 

1 

2 

1 

1 

17 

40 

13 

15 

1 

1 

70 

57 2 

185 
21 5 

1 4 

1 4 
100 0 

125 

33 

69 

7 

1 

235 

37 

9 

15 

9 

0 

70 

162 

42 

84 

16 

1 

305 

53 4 

13 7 
27 6 

5 0 

03 
100 0 

47 

19 

22 

3 

0 

91 

17 

7 

5 

2 

1 

32 

64 

26 

27 

5 

1 

123 



of the deceased coloied patients 84 5 per cent had died wnthin tw^o years 
^ er the onset of symptoms A comparison with the percentage of living 
patients who were observed within two years after the onset of symptoms 
same ratio, 77 6 per cent of the living white and 82 1 per cent 
° t e living colored patients The only similar figures available for com- 
parison are those of Janeway ® who reported that the average duration of 
* c in his group of well-to-do patients after the onset of symptoms ivas foui 
^ in men and five years in women 














































750 


NATHAN TLAXMAN 


The symptoms were usually slowly piogressive after an insidious onset 
but the numeious exceptions made attempts to estimate prognoses very 
difficult The life-expectancy was short when the symptoms appeared sud- 
denly and were not preceded by any omens of cardiac distress The average 
duration of symptoms before the occurrence of heart failure was one year 
The main reason for the short interval between the onset of symptoms and 
the appearance of congestive heart failure appeared to be the sufferers’ 
reluctance to seek available medical attention for the relief of symptoms 
Many of the patients continued to work and struggle along in spite of evident 
heart failure Some dela 3 'ed going to bed until the symptoms of failure 
became so pronounced that they no longer could stand on their feet Such 
unnecessary delays led to the death of patients early m the course of the 
disease 

A comparison of the duiation of the disease aftei the onset of congestive 
heart failure m the known deceased and in the living patients indicates ap- 
proximately similar percentages (table 3) Of the deceased white 89 2 per 


Table III 

Duration of Disease after Onset of Congestive Heart Failure 



Deceased 

Living 

Duration 

White 

Colored 

White 

Colored 


1 

M ' 

! 

F 

1 

B 

% 

M 

1 

! 

F * 

1 

B 

% 

M 

F 

T 

% 

M 

F 

fl 

% 

1 Day-6 
Months 

7 Months- 

1 

72: 

10 

1 

82 

74 0 

41 

13 

54 


1 

183 j 

51 

9 1 

234 

76 9 

74: 

21 


77 9 

1 Year 

13 

4 

17 

15 2 

6 

1 

1 7 


26 


35 

11 4 

5 

7 

12 

98 

2-5 Years 

6 

5 

11 

99 

6 

1 

i 7 


25 

■Ifl 

35 

114 

11 

2 

13 


6-10 Years 
11-20 

0 

1 

1 

09 

0 

0 

i 

0 

i 00 


1 

1 



2 

2 

1 6 

Years 

0 

0 

0 


0 

1 

1 

1 4 


K1 

0 



0 

0 


Totals 

91 

20 

111 


1 53 

i 

16 

i 

69 

100 0 

234 

71 

305 



32 

122 



cent and of the deceased colored patients 88 5 pei cent had died within one 
3 ^eai after the occurience of congestive heart failure The percentages of 
living patients who came under observation within one year after congestive 
failure occurred were, in the Avhite 88 4 per cent and in the colored patients 
88 0 per cent 

As to the age at death in hypertensive heart disease, table 4 indicates that 
30 2 per cent of the white and 65 2 per cent of the colored patients had died 
before they were 50 years old 

The common cause of death was congestive heart failure, as table 5 
indicates Uremia was the next most common cause of death , it was more 
frequent m the colored patients and in the males of both laces Coronary 
thrombosis and cerebral hemorrhage were the causes of death of many 
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Table IV 


Percentage of the Age Groups at Death 


Ages 

WOiite 

Colored 

iM 

F 

B 

% 


B 

Bl 

% 

21-30 

0 

0 

0 

00 

1 

0 

1 

1 4 

31-40 

4 

1 

5 

4 1 

■B 

3 

8 

11 6 

41-50 

25 

6 

31 

26 1 


11 

36 

52 2 

51-60 

52 

8 

60 

50 5 

14 

3 

17 

24 6 

61-70 

16 

7 

23 

19 3 

7 

0 

7 

10 2 

Totals 

97 

22 

119 


52 

17 

69 

100 0 


Table V 

Percentage of Causes of Death m 189 Cases 



Causes of 


White 



Colored 



Death 

M 

F 

T 

% 

iM 

F 

n 

% 

1 

Congestive heart failure 

63 

14 

77 

64 8 

32 

13 

45 

64 3 

2 

Uremia 

13 

^ i 

17 

14 3 

11 

3 

14 

20 1 

3 

Coronary thrombosis 

13 

0 

13 

10 9 

2 

0 

2 

2 8 

4 

Cerebral hemorrhage 

3 

3 

6 

5 2 

6 

1 

7 

10 0 

5 

Ruptured dissecting aortic 
aneurysm 

1 

0 

1 

08 

1 

0 

1 

1 4 

6 

Spontaneous rupture ascending 
aorta 

0 

0 

0 

0 

1 

0 

1 

1 4 

7 

Adams-Stokes syndrome 

1 

0 

1 

0 8 

0 

0 

0 

0 

8 

Diabetic coma 

1 

0 

1 

Q8 

0 

0 

0 

0 

9 

Mesenteric thrombosis 

1 

i 0 

1 


0 

0 

0 

0 

10 

Incarcerated inguinal hernia 

1 

! 0 

1 

0 8 

0 

0 

0 

0 

11 

Septicemia 

0 

i 1 

1 

i 08 

0 

0 

0 

0 


Totals 

97 

! 

119 

|100 0 

53 

17 

70 

100 0 


patients, especially of those who died within one week aftei the sudden 
onset of symptoms Coronary thrombosis was found to be the third most 
frequent cause of death Its highest incidence was in white males (table 6) 


Table VI 
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Comment 

Since an analysis of the course of hypertensive heart disease might not 
be fairly representative if it were based exclusively on data from the records 
of deceased patients, there has been included in this study comparative figures 
drawn from the records of living patients 

The short duration of life (two years oi less in approximately 80 per 
cent of the deceased patients) may be accounted for m part by the fact that 
111 the class of patients studied medical attention was not sought until the 
disease had made marked headway Janeway, whose series included chiefly 
patients from the well-to-do, stated that one-half of the whole number of 
the deceased died within the first five years, one-fourth lived between five 
and 10 years, and the lemainmg one-fourth lived over 10 years Because 
of the striking variations m the duration of the disease he advised great 
caution in prognosis In this series of cases eight deceased patients had lived 
five to 10 years after the onset of symptoms and we found 26 patients who 
were living after five to 10 years Two deceased patients had lived, and 
seven patients are living 10 to 20 years after the appearance of symptoms 
Two of the deceased patients had lived longer than five years after the 
onset of congestive heart failure, and at the conclusion of the study there 
were seven patients living five to eight years after the first appearance of 
congestive failure 


Summary 

The course of hypertensive heart disease based on a four }ear study of 
623 uncomplicated cases (189 known dead and 434 known living) is re- 
ported Approximately 80 per cent of the deceased succumbed within two 
years after the onset of symptoms Congestive heait failure occurred most 
frequently within one year after the onset of symptoms, and 85 per cent of 
the deceased had died within one year after heart failure appeared The 
majority of the deceased colored patients (65 2 per cent) died befoie 50 
years of age, while a minority of the deceased white patients (30 2 per cent) 
succumbed before that age Sixty-five per cent of the deceased died of 
congestive heart failure, although all of the patients had evidence of heait 
failure at some time during the course of the disease or at the time of death 

A significant number of patients, although very small in comparison with 
the remainder, had lived or are still living five to 20 years after the appear- 
ance of the first symptom, and a lesser group had lived or are living five 
to eight years aftei the occurience of congestive heait failure 

It IS a pleasure to express my indebtedness to Dr Italo F Vohni from whom much 
encouragement to carry out this study was derived 
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which Dr Hench is Chairman 


754 



THE PRORLEI^t OF RHEUJklATlSM AND ARTHRITIS 


755 


During 1935, medical htcraUue published in English contained o\ei 
600 articles on diseases of joints and related tissues and on allied subjects, 
which ha\ e been surveyed for this Third Rheumatism Review Tins num- 
ber IS a substantial inciease over that of previous years, an increase due m 
pait to the greater amount of investigative work being reported, but par- 
ticularly to the number of short synopses and reviews presented by physi- 
cians to county and state societies Alaknig few or no pietensions to 
original researches, many of these papeis contained little suitable for this 
review But they have a significance not to be overlooked For the most 
part they reflect a sound, broadened view of the problem of iheumatism, and 
provide definite evidence of the growing interest of the medical profession 
therein The general practitioner is no longer willing to ignore rheumatism, 
content with the sorry gesture of salicylates for his new, and spas for his 
old, arthritic patients His mind is m ferment, his inteiest is aroused His 
is now a more resolute inquiry, increasingly purposeful and critical The 
slogan of the few is becoming that of the many Something must be done 
to solve tlie enormous problem that is " rheumatism ” 

General Incidence and Occupational Distribution 

Statistics given in previous Reviews ■ show all too w ell how great a 
social and economic problem rheumatic diseases are creating Rheumatic 
fever and ‘^nonspecific arthritis” weie found to be “world problems” in 
a recent survey on “ The Geograplty of Disease ” by the Division of Medi- 
cal Sciences of the National Research Council “ Rheumatism apparently 
knows no boundaries of climate or geography, and few indeed are the coun- 
tries not widely affected thereby 

Occupational factors play a definite role m the incidence of rheumatic 
diseases, but statistics on the relation of industrial environment to the 
incidence and course of these diseases have generally been inadequate, ac- 
cording to Buckley,'* because neithei the patient’s occupation nor the exact 
type of his disease has been carefully classified Buckley noted that coal 
miners and others who work underground at waim temperatures and high 
humidities are much (50 per cent) less subject to atrophic and hypertrophic 
arthritis than the general male population of Buxton, England, but are much 
(50 per cent) more prone to fibrositis Stokers and others engaged in 

ot occupations ” seem much less susceptible to atrophic or hypertrophic 
arthritis, rheumatic fever, or fibrositis, but seem prone to gout Of those 
reporting to the Devonshire Hospital because of " rheumatism,” 8 per cent 
ad gout A possible cause was considered to be loss of perspiration, an 
^ ered saline content of tissue, and changes m the solubility of sodium bi- 
urate Outdoor workers suffer oftener from atrophic arthritis and from 
r eumatic fever, indoor workers from hypertrophic arthritis and from 
fibrositis 
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Classification or Diseases or Joints and Related Structures 

A general familial ity with tei ms used by vai lous writers is the first step 
toward a umveisal classification of rheumatic diseases By this token the 
year’s literature indicates some progress Although writers have continued 
to use favorite designations, they have with increasing frequency appended 
the synonyms of others, indicating familiarity therewith Some have 
adopted the classification used in our previous Reviews which embodies 
that approved by the American Committee for the Control of Rheumatism 
The ) ear’s crop of “ new classifications ” is small In general they are but 
minor modifications of old classifications, or are sometimes proposed with- 
out adequate clinical or pathologic foundation to invite our acceptance of 
them None seems subject to less ciiticism than that used m our previous 
reviews Hence they will not be copied here to add to the reader’s con- 
fusion 

Diseases of joints and related structures may be briefly classified as 
follows (1) those due to trauma, (2) those due to infections of known 
type, (3) those of unknown cause but possibly, or probably, due to infec- 
tion or related toxins, for example, rheumatic fever, atrophic (infectious, 
proliferative, rheumatoid) arthritis, (4) those of unknown cause and of 
which the chief characteristic is degenerative change in tissue, for example, 
hypertrophic (senescent, degenerative, osteo-) arthritis, (5) those of which 
the chief or only obvious characteristic is some recognizable chemical de- 
rangement — a none too well defined group which includes gouty and hemo- 
philic arthritis and the arthritis of serum sickness as Avell as certain forms 
of arthritis called “ chemical,” “ metabolic,” " alleigic,” " endocrine,” and 
(6) a miscellaneous group of unclassifiable types For a detailed ampli- 
fication of this classification and our own criticism of it and of other classi- 
fications the reader is referred to the first rcA lew ^ 

It would be advantageous for physicians of at least the two great Eng- 
lish-speaking nations to employ the same classification To this end the 
provisional classification adopted by the Subcommittee on Nomenclature of 
the British Committee on Chronic Rheumatism is given herewith, and 
attention is called to their excellent fii st Report ® which includes a full dis- 
cussion of the pathologic criteria used for this classification 

Group 1 Rheumatic fever, acute (Syn “Acute Rheumatism”) or subacute 
Group 2 Acute gout 
Group 3 Chronic arthritis 

A Rheumatoid type (“ atrophic, proliferative ”) 

1 Specific causation Known etiology 

(1) Gonococcal arthritis 

(2) Tuberculous arthritis 

(3) Syphilitic arthritis 

(4) Arthritis following other specific infections such as dysen- 

tery, scarlet fever, rheumatic fever 
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2 Nonspecific causation Unknown etiolog> 

( 1 ) W itli know n associated factoi s 

(a) Metastatic or “ focal ” arthritis, including so-called 

“ multiple infective ai thritis ” 

(b) Associated with disordered inetabohsm (eg, gout) 

(c) Climacteric aithritis (villous t\pe) 

(2) With no known associated factors 

(a) Classical type of rheumatoid aithritis of women, usu- 
ally of child-bearing period 

(,&) Rheumatoid arthritis in children, including Still’s 
disease 

'1 lie term " rheumatoid arthritis,” wdien utilized, should he con- 
fined to the abo\e two conditions, all otlier forms being 
designated “ rheumatoid t> pe ” 

B Osteo-arthntic tjpe (“ hypertrophic degenerative ”) 

1 Known etiology 

(1) Secondary to trauma 

(2) Secondary to arthritis of rheumatoid tj'pe 

(3) Associated w-ith disordered metabolism (climacteric, gout, 

scur\j, hemophilia) 

(4) Associated with organic disease of the nerious svstem (eg, 

Charcot’s joints and si nngoimelia) 

2 Unknown etiologj' 

So-called “senile vanetj'” (eg, morbus coxae semlis) 

Group 4 Non-articular riieuinatic affections 


Diseases or Articular and Periarticul\r Tissues Related to 

Trauma 

Acute trauma or prolonged or repeated trauma may initiate reactions in 
articular and periarticular tissues resulting in either an arthritis, synovitis, 
tendinitis, bursitis, or myositis The type and extent of the reaction de- 
pends on the nature, location and severity of the injury, and resistance of 
affected tissues and their powers of regeneration The reaction to trauma 
to synovial tissue, w'hich has high regenerative powders, wull not be the same 
as that to cartilage, which has feeble powers of regeneration Trauma may 
produce arthritis m a previously healthy joint, or it may aggiavate a pre- 
existing arthritis These two tjpes of traumatic arthritis should be dif- 
ferentiated 

Aiticnlar Disease Due Piimanly to Tiamna When an injury is 
promptly followed by an acute reaction of swelling, redness, stiffness, muscle 
spasm and within a relatively short time by roentgen ographic changes, a 
diagnosis of traumatic arthritis is obvious Diagnosis may be difficult when 
a delay elapses between injury and the onset of symptoms Then the ques- 
tion arises whether such an arthritis, manifesting itself after a period of 
quiescence following an accident, is truly traumatic in origin According to 
ick ® a direct blow to an elbow for instance rarely causes immediate damage 
to cartilage but may disrupt periarticular vessels and produce a vascular 
disturbance, the cause of later intra-articular changes Certain criteria for 
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the diagnosis of traumatic arthritis should control “ the well meant but 
prejudiced testimony of the claimant’s physician, as well as the doubts of 
the impartial or defender’s examiner” Bick’s criteria follow (1) one 
should know whether articular function was normal before injury, if the 
joint was previously affected one must know the degree of previous dis- 
ability, (2) a diagnosis of tiaumatic arthiitis is not justified in the presence 
of normal joint function — full painless motion, (3) the presence of pain 
alone is not enough to justify the diagnosis of intra-articular disease, peri- 
aiticulai disease may account for it, and (4) muscle spasm and definite 
limitations of motion are generally present Variations fiom normal lange 
of motion, the presence of any motion not characteristic of a joint, or 
variations of resistance at the extremes of motion aie ipso facto evidence 
of disease 

Not all patients vnthout roentgenogiaphic alteiations aie malingerers 
Intra-articular disease may be absent or insufficient m amount to produce 
them, but periai ticular disease (such as lupture of a supraspinatus muscle) 
may be present In the absence of loentgen-ray alteiations diagnosis rests 
on clinical findings swelling, tenderness, painful limited motion 

A ” temporo-mandibular joint syndrome,” described by Costen'^’®’® may 
aiise from mal-occlusion of natuial or aitificial teeth oi in edentulous 
mouths Mandibular joint destruction may result from lack of molar teeth 
or badly fitting dental plates permitting overbite articulai destruction may 
be unilateral from one-sided, poor molai suppoit Symptoms are variable 
and include constant or intermittent catarrhal deafness, “ stuffiness ” of 
ears, tinnitus, snapping noises in eais while chewing, dull pain m and about 
ears with or without herpes of the external canal and buccal mucosa, dizzi- 
ness (generally mild, sometimes severe), severe constant headaches which 
may be vertical, occipital or postauriculai and which persist after " sinu- 
sitis ” is treated, glossodynia or burning pain in the throat or side of nose, 
and tenderness over mandibular joints Symptoms may be promptly re- 
lieved by inflating eustachian tubes or interposing disks between the jaws 
Roentgenograms may show erosion of heads of condyles and articular emi- 
nences Symptoms are produced by erosion of the bone of the glenoid or 
mandibular fossa, impaction of condyles against the thin bone sepaiating 
them from the dura and its iich nerve supply, iintation of the auriculo- 
tempoial nerve, leflex pain and sensory distui bailees in the chorda tympani 
nerve Treatment consists of lepositiomng the jaws by proper dentures 
which move condyles away from the range of the chorda tympani and 
auriculotemporal nerves 

(No description of the micropathology of joints was given — Ed ) 

Aiticiilai Disease Aggi avated by Ttauma If an injured patient is 
found to have had previous symptoms in othei 'joints, a mild atrophic 
aithritis may be piesent (Bick ®) The assessment of disability is difficult 
foi patients who after injury are found to have hypei trophic changes in the 
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spine, hips or knees These changes ma)’' ha\c long antedated the injury 
and may represent, not traumatic hypertrophic ai thntis, but senescent hyper- 
trophic artliritis which is so common m men over 40 jears of age and which 
may be symptomless Such a condition may be aggravated or made symp- 
tomatic by injury The effect of injury can be eialuated only by noting 
the degree of greater functional and roentgenogi aphic abnormality on the 
injured side than on the opposite side affected only by senescent lij pertrophic 
ai thntis 

Pathologic and Roentgenogi aphic Alteration'! According to Bick,° the 
primarj^ reaction in traumatic arlhiitis is mvaiiably synovitis, “ a congestion 
of synoMal and subs}novial strata ” Allison and Ghormley (1931) showed 
that when cartilage is affected, a degeneratne arthritis may be produced 
fibrillation and degeneration of cartilage Secondary reactions m articular 
bone may occur, producing roentgenographic changes hypertrophic m nature 
Roentgenographic alterations in traumatic hj pertrophic arthritis therefore 
may resemble those in senescent hj pertrophic (osteo-) ai thntis That two 
such widely different causes (acute trauma on one hand, and presumably a 
chronic degenerative process of age and wear and tear on the other) may 
produce similar roentgenographic abnormalities indicated to McMurray 
that “ hypertrophic arthritis (in the roentgenographic sense) is not one 
disease but a reaction of articular tissues to several different agents (including 
gout and gonorrhea — Ed ) It must be borne in mind, then, that roentgeno- 
graphic " hypertrophic arthritis ’ is not necessarily either traumatic hyper- 
trophic arthritis or senescent hypertrophic (osteo-) arthritis McAIurray 
and Doub believed that monarticular hypertrophic arthritis, particularly 
of a hip, probably represents traumatic hypertrophic arthritis, but bilateral 
hypertrophic arthritis represents the syndrome of senescent hypertrophic 
(degenerative, osteo-) arthritis 

Doub and Jones were unable to prove that single, severe trauma pro- 
duced hyper trophic. arthritis Thirty patients, aged 12 to 71 years (average 
44), suffered fracture of one of the long bones of a leg Eight months 
after injury there was no evidence of arthritis of adjacent hips or knees m 
28 cases In one case moderate hypertrophic arthritis of a knee, present 
before injury, was not increased In one case of fracture of the upper part 
of a femur, which united strongly but with a definite varus deformity, 
slight changes indicating an early arthritis of the adjacent knee resulted 
was concluded that chronic trauma was a much more likely factor than 
Single acute trauma in producing hypertrophic arthritis 

Synovial Fluid in Traumatic Ai thntis Synovial fluid in traumatic 
^ ritis may be characteristically altered increased erythrocyte content 
icteric index (Forkner, 1930) The finding of a positive Wassermann 
reaction on synovial fluid should not necessarily change the diagnosis from 
raumatic to syphilitic arthritis Bick ® reminds us of Osier’s dictum “ Even 
^ syphilitic may have traumatic arthritis ” 
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Treatment Early vigorous tieatment of injured joints may be neces- 
sary to prevent chronic disability “ This includes lest and the proper 
type of physical therapy In some cases physical therapy may give great 
relief, in others (post-traumatic epicondylitis humeii) rest and splints alone 
may be indicated Physical therapy should not be long continued when no 
benefits are derived therefrom By treating compensation cases too long 
physicians may make invalids of them, taking from them the responsibility 
of getting well and making them rely on somebody else In such cases 
physical therapy should be given in a hospital by a physician on a fixed sal- 
ary, independent in his judgment as to when a patient should be discharged 
Professional physical therapy should be supplemented by home physical 
therapy 

Carruthers reported that early aspiration of synovial exudates in knees 
was generally followed by early resumption of walking and a good func- 
tional restitution He favored avoidance of weight bearing for a week 
aftei aspiration, advising the patient to move his joint m bed, and allowing 
him to walk with crutches Bick ® condemned the routine aspiration of such 
exudates unless they are persistent 

By applying a “ sponge-compression dressing ” Forrester avoided the 
use of aspiration, casts or splints in cases of tiaumatic synovitis of knees 

A protective cotton pad was placed in the popliteal space and held in place by a 
circular dressing of sheet wadding A porous rubber bath sponge was cut longi- 
tudinally to fit the contour of the synovial cavity This was held m place by a gauze 
bandage By its gradual expansion as the exudate resorbs, the rubber sponge exerts 
a constant compression which hastens absorption of tlie exudate The bandage is 
reapplied every four or five days The exudate disappears in three to six weeks 
No edema of the leg occurs and the patient is permitted to walk and work throughout 
treatment 

Histamine iontophoresis was advocated by Khng The use of short 
wave or high frequency diathermy was favored by Bierman and Scliwarz- 
schild Synovectomy and arthroplasty are occasionally indicated 

Stenosing Tendovaginitis at the Radial Styloid Since its first descrip- 
tion in 1895 by de Quervain, about 200 cases of this condition have been 
reported The tendon sheaths of the abductor longus polhcis and extensor 
polhcis brevis are involved m a marked fibrosis of the common sheath in 
the groove at the lower end of the lateral' surface of the radius Brown'" 
recorded a typical case, the third report m English The condition is re- 
garded of traumatic origin from excessive use of the thumb as in writing, 
washing, wringing clothes, chopping wood, and so forth 

Brown’s patient, a woman aged 62, had a severe constant boring pain in the 
left wrist at the styloid process Pain invaded the arm and was aggravated by 
motion of the wrist, especially of the thumb Local swelling and tenderness were 
present Although roentgenograms are usually negative, periostitis was present 
De Quervain’s operation is generally advocated for such conditions incising the 
tendon sheath under local anesthesia Operation being refused in this case, a plaster 
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cast was applied to the wrist and thumb, the latter m full abduction and extension 
After 18 weeks the patient was cured (It is regretted that the diagnosis of stenosing 
tendovaginitis rather tlian local periostitis could not have been verified by opera- 
tion — Ed ) 

Gonorrheal Arthritis and Tenosynovitis 

Clinical Data The clinical featmes of gonorrhea of articular and peri- 
articular tissues have again been reported To his previous series of 

69 cases presented with Keefer," Myers has added 16 more, reported with 
Gwynn Several points are n orthy of reemphasis Gonorrheal arthritis 
generally appears ivithin 10 to 21 days aftei the initial urethral infection, 
but occasional!} may not appear for months or years thereafter An acute 
polyarthritis or polyarthralgia was present in 87 per cent of the cases of 
Myers and Gwynn An initial polyarthralgia ma} resolve into a more stub- 
born monarthritis A monarthritis alone was present in only 13 per cent 
of the cases This is contrary to previous teaching Knees, ankles, wrists, 
metacarpophalangeal joints and shoulders are most frequently affected 
Fever (to 104° F ) and leukocytosis (to 23,000 leukocytes) are generally 
present The sedimentation rate was increased in all of Myers and Gwynn’s 
cases Certain misconceptions have been that gonoi rhea affects the os calcis 
with spur formation so often that most cases of calcaneal spurs should be 
considered gonorrheal, and that involvement of the spine, temporo mandibu- 
lar or sternoclavicular joints is common Current leports again refute 
these ideas Gonorrheal spondylitis is uncommon of Woods’ 70 patients 
with gonorrheal arthritis, only one had spondylitis Involvement of a 
sternoclavicular joint is “ unusual ” , only two of 85 patients had it 

Gonorrheal spurs are rare seven instances in 85 cases These observations 
confirm Von Lackum’s contention (1930) that “gonorrheal spurs” is a 
misnomer 

Gonorrhea tends to affect tendon sheaths tenosynovitis with arthritis is 
common Extensor tendon sheaths of palm and wrist are most commonly 
affected Of Myers and Gwynn’s*® patients with gonorrheal arthritis, 48 
per cent had tenosynovitis It occurs without arthritis much less com- 
monly The incidence of purulent tenosynovitis is reputedly rare 1 m 
7,000 cases of gonorrhea m males Four new cases were reported by 
Murray and Morgan,-® Zadek,”’ and Birnbaum and Callander The last 
named reviewed the literature The tenosynovitis may be acute or chronic 
Although severely affected, the tendons are rarely destroyed Mild sub- 
acute trauma precipitated, and conditioned the location of, the attacks m 
three of the four new cases reported Involved areas were the long head 
of the biceps brachii at the left shoulder, the radial and ulnar bursae at a 
wrist, and the tendons of a right thumb and those of an index finger Gon- 
ococci were found in smears of pus from two of three cases examined In 
Zadek’s case, smears and cultures from pus were negative for gonococci, but 
microscopic examination of the tendon sheaths showed numerous pus cells 
with intracellular, gram-negative, biscuit-shaped diplococci 
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(The patient denied genital gonorrhea A purulent vaginal discharge was pres- 
ent but smears revealed no gonococci Gonococcal complement fixation test was 
negative on the third day of the tenosynovitis Regardless of these facts the report 
and photograph seem to warrant acceptance of the diagnosis made — Ed ) 

Surgical drainage was pei formed in these cases Functional restitution 
was generally good 

Comphcations In 20 per cent of Myers and Gwynn’s cases ““ a catar- 
ihal conjunctivitis was present Non-purulent in type, it lasted about two 
weeks No gonococci were recovered fiom the scanty mucoid exudate 
Intis was present in 3 5 per cent, ulceiative aortic endocarditis in 2 4 per 
cent Woods occasionally noted lymphangitis 

Roenfgcnogiams Some have asserted that roentgenographic altera- 
tions in gonorrheal arthritis are at times highly characteristic if not pathog- 
nomonic Ankylosis between patella and femur, “ moth eaten vacuolated 
areas of decalcification,” and “spotty giound-glass atrophy” of juxta- 
aiticular bone have been offered as characteristic alterations The majorit}’’ 
opinion has been that such alterations simulated those of other arthntides 
and weie not specific This \\as the conclusion of Kapo and of Ferguson, 
Kasabach and Taylor^" A gieat variety of nonspecific alterations, from 
simple soft-tissue swelling to diffuse bony ankylosis, was encountered, as 
should be expected m a disease of such dnerse manifestations and variable 
severity A clinical diagnosis cannot be ^ entured by a roentgenologist un- 
less he knows the approximate duration of an arthritis and whether the 
part has been used In some cases of acute gonorrheal arthritis of short 
duration, roentgenograms may resemble those of old tubeiculous arthritis 
If one IS familiar with the time elements in a given case, when a roentgeno- 
gram exhibits destructive changes simulating tuberculous arthritis which are 
known to have developed rapidly (within a few weeks — much faster than 
is usual in tuberculous arthritis) — such a roentgenogram should arouse 
suspicions of gonorrhea Diagnosis must be confirmed by clinical data 

Laboi afory Data Diagnosis and proper treatment of gonorrheal arthri- 
tis depend of course on proof that the patient has gonorrhea It is impera- 
tive that physicians be familiar with certain special knowledge the rather 
individualized technic of obtaining an honest history, the physical signs to 
search for and the best method of examination, and the relative significance 
and reliability of clinical and laboratory data These matters are leviewed 
in further papers of the Neisserian Medical Society of Massachusetts 

Isolation of Gonococci Isolation and identification of gonococci from 
smears are less accurate than by the new culture method which utilizes “ the 
oxydase reaction ” with tetramethylparaphenylenediamme hydrochloride, 
bacterial growth being enhanced by an atmosphere of CO 2 First described 
by Gordan and McLeod (1928), the method was modified and extended by 
McLeod and his associates (1929, 1934) Its value was confirmed by 
Price (1929) and by Leahy and Carpenter Thompson®^ simplified the 
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manner of applying CO^ By this method gonococci were isolated by 
McLeod et al (1934)" twice as often as fiom smears 

(One of us noted the comparable lecoierv of gonococci by the two methods as 
done by Thompson From 175 patients suspected of having gonorrhea, cultures or 
smears were “ positive ” m 44 [25 per cent] In 14 of these 44 cases both cultures and 
smears were positive, m 30 cases smears nere negative but cultures were positive 
Cultures have been of great help in confirming suspicions of gonorrheal arthritis 
—Ed) 

When sjmovial exudates were present, gonococci were recovered by 
Myers and Gwynn from 25 per cent of the exudates Kinsella found 
It extremely difficult to recover gonococci f i om syno\ lal fluid in cases with 
a copious, thin straiv-coloi ed effusion, but found them with comparative 
ease both m smears and on culture in cases presenting a dense, brawny, 
exquisitely tender periarticular infiltration and relatively scanty purulent 
synovial fluid 

Gonococcal Complemcnt-Fu\ahon Reaction This test on blood is gam- 
ing recognition as one of considerable value, one that should become a 
routine diagnostic procedure King feels it is as useful in gonorrhea 
as the Wassermann reaction in syphilis Myers and Gwynn found it 
positive m 86 per cent of 43 cases of pro\ed gonorrheal aithritis McEwen, 
Bunim and Alexander obtained a positive reaction in 98 per cent of 43 
cases Certain errors m technic and m the interpretation of the test must 
be avoided By using a new antigen and a new technic, Price thought 
the test had been made more dependable and cross-fixation reactions had 
been excluded By testing complement both for its hemolytic and fixing 
powers, irregularities can be avoided, accoiding to Thomson, Hamann and 
Park 

The reaction is usually negative, rarely positive the first 10 days, and 
generally becomes positive between the second and tliird week of infection 
A negative reaction may sometimes be obtained if a urethral infection is 
‘ open ” such a negative test indicates efficient drainage with insufficient 
absorption of substances to produce the reaction m blood In such cases a 
negative test can and does occur even when smears are positive (King ®®) 
A negative test should also be expected when a patient with gonorrhea is 
really cured or in non-gonorrheal cases A weakly-positive reaction should 
not be considered certain evidence of infection, but if it is repeatedly 
(weakly^ — Ed) positive or strongly-positive Puce'’® concludes that the pa- 
tient has gonorrhea Repeated tests are recommended and will prevent 
diagnostic errors Tests should always be interpreted in the light of clini- 
cal findings Special caution must be taken to avoid errors in diagnosis 
when a patient with old or recent gonorrheal urethritis later develops a 
(coincident) non-gonorrheal arthritis A positive complement fixation re- 
action may be present but is unrelated to the arthritis 

Skill Reactions to Gonococcus Filtiate When Gumming and Bur- 
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bans®® gave intradermal injections of gonococcus filtrate (Corbus-Ferry) 
m the treatment of gonorrhea, the urethral dischaige at times increased, as 
it may with nonspecific protein injections Local skin reactions at the site 
of injection included an area of redness sui rounding a wheal Injections 
of 0 1 to 0 4 c c of the filtrate into non-gonorrheal controls produced no 
skin reaction and no urethral discharge Gumming and Burhans concluded 
that both the provocative effect on the discharge and particularly the skin 
reaction are useful m diagnosis They thought that the skin reaction was 
specific because injections of bouillon used m preparation of the filtrate 
pioduced no reactions in gonorrheal or other patients 

(The report presents but few details of the reaction “ Several ” controls were 
used Further information should be forthcoming before one can evaluate the pro- 
cedure — Ed ) 

Diffaential Diagnosis When, as often happens, gonorrheal arthritis 
begins as an acute polyarthritis or polyarthralgia, shifting rapidly fioin 
joint to joint before localizing (if ever) more stubbornly m one joint, its 
differentiation from rheumatic fevei may be difficult as two of Myers’ 
cases illustrate 

A young woman developed acute febrile polyarthritis Aside from her joints, 
phjsical examination was negative A diagnosis of rheumatic fever was entertained, 
but salicylates persistently failed to give relief and electrocardiograms were repeatedlj 
normal Dissatisfied with a diagnosis of rheumatic fever, Myers examined synovial 
exudate Gonococci in pure culture were found The synovial leukocyte count was 
58,900 (90 per cent being polymorphonuclear cells) The gonococcal complement 
fixation test was positive on blood and on synovial fluid Uterine cervical secretions 
revealed no gonococci 

A young man developed an acute, febrile migratory polyarthritis five days after 
an upper respiratory tract infection The heart was not enlarged An apical sys- 
tolic murmur was present, transmitted to the axilla The second pulmonic sound was 
accentuated He had had gonorrhea four and seven years previously and prostatic 
secretions now contained gonococci Gonorrheal polyarthritis was considered, but 
the electrocardiogram revealed partial heait block, a PR-interval of 024 second 
Aspirated synovial fluid contained 10,450 leukocytes per cu mm , 88 per cent being 
polymorphonuclear cells No gonococci were found in the synovial fluid and the 
gonococcal complement fixation test was doubtfully positive thereon and on blood 
When salicylates were given the fever and arthritis subsided but returned when sali- 
cylates were omitted A presystohc murmur developed Final diagnosis was rheu- 
matic fever, with rheumatic polyarthritis and carditis and an incidental prostatic 
gonorrhea 

In the differentiation of gonoirheal polyarthritis and rheumatic fever, 
these points aie important The value of the complement fixation test and 
diagnostic aspiration of synovial fluid is evident but results must be care- 
fully interpreted Prodromal pharyngitis commonly initiates rheumatic 
fever but is not infrequently seen with gonorrheal arthritis ( 10 per cent of 
Myers’ 69 cases) Electrocardiographic alterations speak for iheumatic 
fever, as do response to salicylates and associated involvement of pleura or 
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lungs The piesencc of serous conjunctivitis suggests gonorihea (it was 
present in 20 pei cent of Myers’ cases) 

T)eatment Fuither expeiiencc indicates that fever therapy may be 
the method of choice Foi patients foi whom fever theiapy is not avail- 
able or is contraindicated othei methods must be used Garland’s experi- 
ence^® with roentgen therapy in 30 cases of gonorrheal arthritis led him to 
believe it may be equal oi superioi to fever therapy Roentgen therapy is 
mucli simpler than fever therapy, which he considers an exhausting “ ordeal 
by fire” Affected joints were gnen small doses of roentgen-rays twice 
weekly for two to three iveeks Some patients had previously had foreign 
protein therapy without relief Twenty-eight patients (93 per cent) were 
much improved, two (7 per cent) were unnTipro\ed A total of 80 joints 
were affected 30 became symptom free, 45 were “ improved,” five were un- 
improved About 50 per cent of the impioved cases appeared to be com- 
pletely cured within a few weeks after treatment (This apparently refers 
to articular lesions no comments on the primary infection were made ) 
The remainder improved gradually, became free of pain but had slight artic- 
ular stiffness or disability Five patients, certain of whose joints were left 
untreated as controls, showed no improvement in untreated joints Garland 
cited the similar experiences of Akerlund (1930) and of Westermark 
(1933) the former regarded the effect of roentgen therapy m gonorrheal 
arthritis as “ magical,” the latter as better than any other method for gonor- 
rheal hips 

(Garland's report is arresting both because of, and in spite of, its optimism The 
matter of controls might seem to have been satisfied by the continuation of disease in 
untreated joints, but this is not full proof Garland realized that gonorrheal artliritis 
IS an extremely “ labile ” form of arthritis, often capable of being rapidly relieved by 
various remedies or spontaneously by the self-limiting natuie of the disease His 
comment that in some of the acute cases the lelief of pain was “almost theatrical” 
makes us believe that a transitory arthralgia, not a true arthritis, must have been fre- 
quently present No adequate explanation of the relief is offered, no cultural exam- 
ination of joints was made, no study of the effects of roentgen-rays on the gonococcus 
in vitro or in vivo It is to be regretted that results in this series were not compared 
with a control series of patients whose joints were treated otherwise, or were un- 
treated — Ed ) 

Three patients “ were benefited ” with histamine iontophoresis 
(Kling^‘) Cases of gonorrheal arthiitis were among the arthntides that 
responded favorably to gold salts (Forestier,^^ Slot *^) 

(In these reports few or no details concerning the joints are given, the number of 
patients treated is quite small and no control series treated by otHer than the favored 
remedy is presented— Ed ) 

Gonococcal immunogens, sterile milk, lactalbumin and the intradermal 
use of stock gonococcal vaccines are valueless according to Gumming and 
Burhans®®, but the use of gonococcus filtrate (Corbus-Ferry) seemed to 
give “ specific aid ” in the treatment of 124 patients with gonorrhea and its 
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complications, including arthritis This filtrate is a soluble toxin and is 
not to be confused with vaccines (bacterial suspensions), immunogens (bac- 
terial washings), toxoids (solution of formaldehyde detoxified toxin) or 
serums (antitoxins) Patients generally received 7 to 10 injections, some- 
times as the sole tieatment, usually as an “ adjunct to mild local treatment ” 

(Results were not statistically presented, no controls were mentioned Hence 
evaluation thereof is not possible — Ed ) 

Wolbarst considered gonoriheal arthritis usually secondary to a pri- 
mary focus in the vesicles for which vasotomy, with the injection of 5 per 
cent argyrol, is the most effective treatment In such cases Goldstein, 
however, opened the vesicles and drained them by perineal exposure When 
aspiration of joints levealed serous or serofibrinous synovial exudate, 
Cooperman^® used “ closed drainage” (aspiration and irrigation) When 
thick turbid exudate was recovered, “ open drainage ” by incision was neces- 
sary to prevent serious articular destruction (Some of us believe that even 
m such cases conservative treatment, aspiration and rest, or fever therapy, is ef- 
fective — Ed) By one or the other method Wolbaist treated 136 gonor- 

rheal joints of 43 infants, to all but 11 joints complete functional restitu- 
tion was provided After ankylosis has occurred much can still be done 
by arthroplasty To prevent articular and other complications, in view 
of the local influence of trauma. Woods advised patients with acute gonor- 
rhea to live a sheltered life, preferably in bed temporarily 

Fevej Thaapy Sixteen more reports on fev^er theiapy for gonorrheal 
arthritis have appeared since those mentioned in our last Review (Warren, 
Carpenter, Boak^", Kendell, Webb, Simpson Tenney^®, Atsatt and 
Patterson , Hench, Slocumb and Popp ■‘®’ , Bierman, Horowitz ■‘®’ 

Stecker^®, Hefke , Arnold^®, Lepore^®, Schnable and Fetter^®’®®, 
Stnckler "®- ®® , Short and Bauer , Wolf ®®) (One of us has published sum- 
maries of the literature on this subject to date [Hench — Ed ) Current 

reports apparently confirm the excellent results noted earlier It would ap- 
pear that fever therapy acts almost as a ” specific ” in the majority of cases 
of gonorrhea and its complications Some regard the development of 
fever therapy for gonorrheal arthritis as the greatest adv^ance of the decade 
m the field of articular diseases Therefore, a brief tabular synopsis of 
leports published fiom 1932 to 1935, inclusive, seems worthy of presenta- 
tion (table 1) 

Boak, Carpenter and Wairen^® showed that the thermal death time of 
130 strains of gonococci in vitro at 106° to 107° F was about 6 to 27 hours 
A patient may be infected with more than one strain Strains denv^ed from 
a patient and from his consort generally have the same thermal death time 
When a patient exhibits strains whose thermal death times differ markedly, 
he IS probably affected with both an old and new infection Articular 
strains are somewhat less resistant to heat than urethral strains, therefore, 
gonorrheal arthritis may subside before an associated urethritis does 



Table I 

Results of Fever Therapy for Gonorrheal Arthritis (1932 to 1935) 
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When estimations of the thermal death time are possible, applications of a 
single session of fevei, of a number of hours equal to the thermal death 
time (generally 5 to 17) at 106° to 107° F , were advocated recently by 
Wairen, Carpenter and Boak Prompt cure was practically always ob- 
tained for those so treated Good lesults were also obtained, however, 
when a period of fever of thiee-fouiths to half the thermal death time was 
given, suggesting the assistance of defense factois in the body Since 
loutme estimation of the theimal death time of a patient’s strain is not yet 
practicable, most physicians favoi a numbei of short sessions (as table 1 
shows) rather than one long session, but sessions should be gnen not less 
than twice a week oi stiains may become heat resistant 

Vaiious methods for producing artificial fever ha\e included geneial 
diathermy, general (as contrasted with local) radiothermy, heated air- 
conditioned cabinets, hot baths and heated an currents An analysis of 
lesults does not suggest that one is superioi to another so far as they affect 
the disease A choice of method lesolves itself into selection of that one 
which IS most comfoi table, least dangeious and least expensive to the pa- 
tient The majoiity favor the administiation of 5 to 6 hours at 106° to 
106 8° F (rectal) as one session Treatments are given e\ery 3 to 5 
days Two to five or six fever sessions are necessary, generally fewer for 
acute than for chronic gonorrheal aithritis Statistical data permitted the 
percentage evaluation of published results m a total of 182 cases of acute 
and chronic gonorrheal arthritis Of these 182 patients, 70 per cent (128) 
were more oi less promptly “cuied,” becoming symptom-free About 15 
pel cent moie were maikedly relieved, about 10 per cent were moderately 
leheved, and 5 per cent leceived little oi no benefit Results were definitely 
better in acute than in chronic cases (ovei 6 weeks’ duration) Of a total 
of 33 patients with chronic gonoriheal aithiitis, about 30 per cent were 
“ cured,” about 45 pei cent markedly relieved, 15 per cent were only mod- 
el ately lelieved and about 10 pei cent were not benefited Considering the 
remaining 149 patients to have had acute arthritis, about 75 per cent were 
“ cured,” 10 pei cent markedly relieved, 10 pei cent only model ately re- 
lieved and 5 per cent unrelieved If one chooses to consider as acute only 
the 66 specifically labelled as “ acute cases,” the lesults were still most grati- 
fying and were about the same 70 per cent were cured, IS per cent mark- 
edly relieved 

Of the approximately 30 repoits to date only one is at variance with the 
others In Stiickler’s expei lence ” results m 13 cases weie no better 
than with other ti eatments , nevertheless m his 9 acute cases, 6 patients wei e 
cured oi maikedly lelieved Shoit and Bauei obtained “ excellent re- 
sults ” with artificial (diatheimy) fevei but obtained equally good results 
with fever induced by typhoid vaccine intravenously 

(Culver in 1919 noted marked improvement m 22 of 24 patients with gonorrhea 
treated by fever from intravenous injections of killed colon bacilli, meningococci or 
gonococci — Ed ) 
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These expeiiences indicate that in cases of gonoirheal arthritis some 
form of fever therapy should, when possible, be instituted early, but the 
method used must be able to piovide a controllable fever sufficient to reach 
or exceed the thermal death time of the gonococcus In cases in which 
gonorrhea is strongly suspected but cannot be proved, the patient should 
always be given the benefit of the doubt and be subjected to a couple of trial 
sessions of fevei If his response is marked, gonorrhea piobably was pres- 
ent Patients u ho have had ai thntis more than six weeks have lost valuable 
time, but even in chionic cases results ma)' be quite good However, fe\er 
therapy should be regarded as a fiie-brigade, not a corps of carpenters, it 
may extinguish the flames of gonorihea but will not restore the architecture 
of the joint Therefoie, when a process is almost burned out except for 
residual stiffness, fever theiapy is not indicated In two cases of chronic 
gonorrheal arthiitis seen by Kendell, Webb and Simpson, marked stiffness 
remained after fever therapy alone, but this was leheved by orthopedic 
manipulation under anesthesia immediately followed by a fever session 
Gonorrhea of the female pelvis is more difficult to cure than this same 
infection in males In such cases the combined use of fevei therapy and 
Elliott treatments or pelvic diathermy may be more effective than fever 
therapy alone (Simpson Bierman and Horowitz^®’ ““ strongly favored 
the supplemental use of vaginal diathermy electrodes as productive of more 
local heat than Elliott treatments Treated by a general temperature of 
105° F by fever cabinet and a vaginal temperature of (not more than) 
110° to 111° F by vaginal diathermy, 37 of 41 patients became bacterio- 
logically “ negative ” aftei one to three sessions 

Cute) la of Cme The patient considers his joints cuied when symptoms 
leave, die patient himself is not well until the original focus is also cured 
Of 29 patients treated by Desjardins, Stuhler and Popp,®^ 25 iveie cured 
after one to 10 fever sessions, “cure” meaning complete disappearance of 
urethral discharge, symptoms and gonococci m spite of repeated smears and 
culture, patients remaining free of symptoms for several months Dis- 
charges ceased and smears became “ negative ” in 9 cases after one fevei 
session, m four cases after two sessions, in three cases after three sessions, 
in two cases after four sessions and m four cases after five sessions Three 
were cured only after seven, eight and ten sessions King’s criteria of 
cure were essentially similar although he relied considerably on the comple- 
ment fixation test In cases wherein treatment was by gonococcus vaccine 
the test became negative six iveeks after patients w'^ere clinically cuied 
However, a negative test is less reliable than a positive test King believed 
that when a patient not treated with gonococcus vaccine still pi esents a posi- 
tive test even in the absence of symptoms, a persistent focus of infection is 
undoubtedly present 

(None of these reports included control series of patients treated other than b}’’ 
ever It cannot be doubted that results from fever are excellent, but fever therapy 
IS a strenuous, expensive, and difficult form of therapy to apply, one which probablv 
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should not become routine in all cases There are certain dangers in and contraindi- 
cations to fever therapy One must lemember that articular gonorrhea disappears 
rapidly and spontaneously in many cases, particularh if “arthralgia” and not true 
arthritis is present Even so, under older methods of treatment many cases responded 
satisfactorily without residue, generally those rvith serous and not purulent synovial 
exudate with involvement mainly in subsynovial lather than svnovial tissues, — cases 
in which the synovial cavity was probablv not actually invaded by gonococci (Myers, 
1934) Statistics on end-results of older methods are, curiously, difficult to find 
Only a few are cited in Mondor’s extensne monograph Complete restitution of 
aiticular function was obtained in 50 per cent of Rasch’s cases (1916), in 61 per 
cent of Schussler’s cases (1912) Others noted serious sequelae and articular im- 
potence in at least 30 to SO per cent of cases (Chian, 1914) In only 30 per cent 
of Konig’s and in only 14 per cent of Bodganow’s cases (1904), were joints com- 
pletely cured Results bv older methods depended, of course, on the degree of ar- 
ticular involvement — whether purulent arthiitis, or merely a toxic arthralgia or non- 
purulent arthritis, was present Further data on how many cases of each type become 
healed spontaneously, and how many with tieatment recover with or without residue 
are needed as controls to fever therapy A more rigid evaluation of fever therapy 
Mould be obtained by selecting for treatment only those with positive synovial cul- 
tures However, faced with a method which seems to insure the prevention of com- 
plications and a rapid (if strenuous) cure in the great majority of cases of urethral 
gonorrhea, and early restitution of function m those with arthritis, the matter of selec- 
tion becomes difficult, and one hesitates to set up controls treated by methods which 
now seem outmoded Results in cases of patients so treated, patients unable to afford 
fever therapy or for whom it is contraindicated, should be carefully compared to those 
herein tabulated — Ed ) 

Genet al Remat ks on Revet Thetapy Fever therapy should not be given 
in a physician’s office It can be safely administered only in a hospital 
equipped with specially trained personnel However, hospitalization after 
each fever session is generally unnecessary Physiologic studies have shown 
that the amounts of fevei usually prescribed generally do not harm patients 
Hundreds of patients with a vaiiety of diseases have now been so treated 
In one series of 400 patients no untowaid leactions occurred (Simpson *“) 
However an occasional serious and even fatal reaction is probably inevitable 
Only a very few deaths from uncontrolled hyperpyrexia have been reported , 
four occurred recently of whom two were patients being treated for gonor- 
rhea, one of whom had gonorrheal arthritis The great majority of 

patients tolerate the fever quite well but, to prevent such mishaps, physicians 
and technicians must be familiar with the physiologic reactions to fever 
therapy, contraindications, management of patients during sessions, and 
signs of impending trouble as discussed in the references already mentioned 
Interesting also aie the following references on physiologic leactions to 
fever therapy , on immunologic i eactions ®‘, on various 

methods used for the production of fever , and on its clinical applica- 

tion and the management of patients 

Shott-W ave Thetapy This should not be confused with “ fever ther- 
apy ” In the early development of fever theiapy shoit waves were used to 
produce the fever by “ general radiothermy ” or " general short-wave dia- 
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theiniy ” Patients leceived a geneial, not a local application of the waves 
Now, short waAC currents are being used to pioduce merely a local heating 
or other local effect, not a geneial fever In this newer utilization of short 
waves only local parts, such as joints, are exposed to the waves 

The method is vanouslj' called “ short-v a\ e ” (or “ultra short wave”) tlierapy 
or “short wave high-frequency” ( Schliephake) or “ short wave diathermy” (Nagel- 
schmidt), “ radiothermy ” (Bierman) or “ radiathermy ” (Kobak) Ordinary or 
“long-wave” diathermy concerns a wave length of 100 to 400 meters (a current fre- 
quenc} of h to 3 million cycles per second) “ Short wave diatheimy” (the teim 
approved by the Council on Plnsical Therapy of the American I^Iedical Association) 
concerns a wave length of 12 to 30 meters (10 to 25 million cycles per second) 

“ Ultra-short wave diathermy ” concerns a wave length of 3 to 12 meters (up to 100 
imllion cycles per second) With ordinary diatherni\, heat is produced by conduction , 
with short ^^a^e diathermy heating is due to dielectric losses in a condenser field "" 

Patients with gonoriheal arthritis were benefited by short wave cur- 
rents, accoidmg to Bierman and Schwarzschild,'® Khng,’® Torbett,'® and 
Kobak Kling found reports of 25 patients so treated, with “ improve- 
ment ” in 23 Two of his own patients treated by a 23 meter wave machine 
also " improved ” Of six patients treated by Toibett, 3 obtained “ good 
improvement ” , 3 were “ moderately improved ” One of Kobak’s patients 
with a gonorrheal wrist obtained marked relief from three treatments 

(No details were given in any of these cases — Ed ) 

Several special claims are made for short wave therapy, among them 
gi eater and more uniform penetration of heat into the body With ordinary 
diathermy superficial tissues are heated more than deep tissues, with short 
wave currents this thermal gradient is presumably obliterated or reversed 
Some have been unable to demonstrate any greater or more uniform pene- 
tration of heat than with conventional diatheimy®’’®" Others, inserting 
thermocouples into joints and other tissues of animals, observed greater in- 
ternal (mtra-articular) than suiface temperatui es Other claims include 

a specific bacteiicidal action Foreign researches suggested that ultra high 
frequency currents have a lethal action on bacteria, not from a heating ef- 
fect but because of the peculiarities of the frequency itself By a process 
called “ pomt-heating ” the temperature of microorganisms is presumably 
laised above tlieir thermal death point without a corresponding elevation m 
the temperature of the medium ®‘‘’ ®® It is claimed that different bacteria are 
killed by different wave lengths These claims are contradicted, however, 
by several ®’' ®®- ®"’ ®® Gonococci and other bacteria were unaffected by the 
various wave lengths used and “ heatless bacteriolysis ” was not noted 

Before short-wave and ultra short-wave diathermy machines are used 
extensively, their construction must be improved, fire hazards lessened, and 
more data on their physiologic effects amassed ’’’’ Using 14 different ma- 
chines with varying wave lengths from 6 to 25 meters, Mortimer and 
Beard®" found no advantage of any one wave length over another for 
heating purposes 



774 HENCH, BAUER, ELETCHER, CHRIST, HALE, AND WHITE 


Tuberculous Arthriiis 

Climcal Data Among 12,386 admissions to one tubciculosis hospital 
were 500 patients with tuberculous ai thritis, an incidence of 4 per cent 
Joint tubeiculosis rarely begins in the capsule Extension to joints occurs 
from an adjacent bone lesion Extension from small bones of the wrists 
01 feet is rapid, that from large bones to adjacent joints may be very slow 
Weight-bearing joints aie involved much oftenei than others Joints of 
legs.aie affected about thiee times as often as those of arms (Meng and 
Chen®®) Of 224 affected joints m Cleveland’s cases,®® 95 per cent were 
m weight-bearing regions (spine included) , only 5 pei cent w'ere of upper 
extremities In this series the order of involvement was spine, 49 per 
cent (especially seventh to twelfth thoiacic) , knees, 20 per cent, hips, 11 
per cent, sacroihacs, 7 pet cent, tarsus, 6 pei cent, ankles, 2 per cent, el- 
bows, 2 per cent , wrists, 2 pei cent, and shoulders oi S) mphysis pubis, less 
than 1 pel cent Tubeiculosis of the sacroihacs is particularly serious 
(Cleveland®®) It must be remembered that polyarticular tuberculosis is 
not uncommon An ankle, knee, elbow and the spine were affected in a 
case of Slocumb and Ghoimley’s®^ Of 100 patients seen by Meng and 
Chen, 16 had two, four had three, and one had four regions affected Pul- 
monary tuberculosis has been reported present m fiom 6 to 65 per cent 
of cases of tuberculous arthritis In the series of Meng and Chen, 47 per 
cent had pulmonary tuberculosis, an additional 31 per cent had hilus tuber- 
culosis Of Fetter’s 45 patients wuth tuberculosis of a knee, 82 per cent 
had tuberculosis elsewhere (55 per cent m the lungs) Tuberculous arthri- 
tis occasionally first appears aftei the age of 50 years Duncan ®® reported 
two cases in men, aged 67 and 68 years, respectively 

Tuberculous cysts of the knee joint are rare Elliott reported two 
cases with multiple cysts proved tuberculous at opeiation, roentgenographi- 
cally they were indistinguishable from osteitis fibiosa cystica In a case of 
bilateral subdeltoid tuberculous bursitis. Deacon and Ghormley ®® excised 
bursae filled with rice bodies weighing 100 and 400 gm Preoperative pal- 
pation revealed a peculiar leathery crepitus considered of diagnostic impor- 
tance 

Roentgenog) ams “ There exists no roentgen picture entirely typical of 
tuberculosis in any of its stages ” (Sundt, 1931) To this remark Elliott 
and Doub agreed Minoi vaiiations pieviously leported® as being sug- 
gestive of tuberculosis weie again noted by Doub Diffeient loentgeno- 
giaphic aspects of tubeiculosis of the knees weie diagiammatically presented 
by Fetter 

Tieatment The patient, not just his joint, is tuberculous and the pa- 
tient’s primary disease must be energetical^ treated Even at rest, patients 
may develop bacillemia with new articular and other foci The use of 
gold salts IS “ not quite so successful ” in tuberculous arthritis as in tuber- 
culous rheumatism, according to Forestier “ (No details were given — Ed) 
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The intra-articular temperature of a tubeiculous joint can be elevated to 
105° F b} submersion baths Fever therapy, however, is apparently of 
no value and may actually harm tuberculous patients Like ph} sical exer- 
cise, fever therapy stimulates metabolism — an effect harmful in tuberculosis 
A few patients with tubeiculous aithritis weie treated and obtained no 
improvement therefrom (Duncan and Mariette,*® Flubei *’) Tempera- 
tures available in fever therapy do not affect bovine or avian strains, and 
have no bactericidal but may ha^e a bacteriostatic effect on human strains 
of Mycobactenwn tube) cuIosi<: A patient with a tuberculous hip was un- 
relieved by short wave therapy 

Results of com entional surgical treatment w ere reported ®‘ When 
ankles were affected b}' abscesses and sinuses Cleveland advised amputa- 
tion He condemned resection of knee joints in childhood since it even- 
tually produces considerable shortening of the leg The \ alue of the usual 
orthopedic measures (resection, arthrodesis, osteotomy) has been ques- 
tioned by Erlacher Ankj'losis is taken for granted as the ideal result 
Yet these common practices take >ears to complete, the tuberculous focus 
lemains and recovery of normal joint function practically never occurs A 
purely synovial tuberculosis should be tieated by s\no\ectomy before aiticu- 
lar bone becomes invoked According to Erlacher, an impro\ed roent- 
genographic technic indicates that a tuberculous focus in bone almost always 
begins as a small, isolated circumscribed focus in the capsule or in the region 
of a joint but not involving it Early eradication of this focus (by radical 
extirpation) should be attempted even though rupture into the joint threat- 
ens “The advantage of complete cure at one stroke is so great that one 
may with confidence assume the risks inevitably involved ” Such a pro- 
cedure is possible, according to Erlacher, in about 25 to 30 per cent of cases, 
and gives results obtainable by no othei method It allows rapid, firm heal- 
ing, decreases the duration of treatment a quarter to half, and m many cases 
preserves normal motion 

Tuberculous Rheumatism 

Poncet m 1897 described “ rhumatisine tuberculeux ” as a condition 
somewhat resembling acute rheumatic fever with pyrexia, pain and sv elhng 
of several joints, leading shortly to frank tuberculous arthritis of a single 
joint Others broadened this concept of the disease and advanced the no- 
tion that, 111 some cases, it resembled atrophic arthritis, m others, hyper- 
trophic arthritis, and m still othei s, juvenile Still’s disease Some behe'ved 
it due to an actual tuberculous infection with bacilli m joints The ma- 
lority, however, have suggested that an atypical tuberculous lesion was 
present — atypical m that actual tubercle bacilli were absent from joints, the 
reaction being one of articular allergy to a distant tuberculous focus Just 
as there has been no agreement as to the clinical picture of tuberculous 
rheumatism, so there has been no agreement as to its pathologic or roent- 
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genogiaphic pictuie Hence the condition has been accepted by few clini- 
cians outside of France In Fiance, however, 12 of 16 " iheumattsm 
specialists ” inteiviewed by Slocumb considered the entity established 

The argument has sharpened since Lowenstein and Reitter (1928) re- 
poited that, by a special technic, the)^ could obtain tubercle bacilli in 70 pci 
cent of cultures from blood and synovial fluid of patients who presumably 
had atrophic aithritis (also fiom the blood of patients with chorea) Very 
few have been able to confirm this woik (Kallor, 1932) although two 
French clinicians leported to Slocumb their ability to obtain such positive 
cultures m 10 per cent of cases of chionic polyarthritis Criticism of the 
woik of Lowenstein and Reittei was summarized by Tan a difficult pro- 
cedure IS rendei ed more difficult by the constant change of method , animal 
inoculations were not used to deteimine whether the tubercle bacilli recov- 
ered in cultuies weie virulent or not, bacteriologists who learned the method 
m Lowenstein’s laboratoiy could not obtain the same results elsewhere 

Criteria considered necessar}' b) some foi a diagnosis of Poncet’s rheu- 
matism were as follows (Kubiischky *®‘) (1) the disease under study 

should be refiactory to salicylates, (2) endocarditis should be absent, (3) 
non-articular tuberculosis should be present, also, (4) a positive tuberculin 
test, (5) there should be positive animal inoculation from synovial fluid 
(some would also add, from blood), and (6) there should be a piedominance 
of mononuclear cells m synovial fluid In this country and in England the 
entity has been accepted by veiy few investigators’'*" and i elected by the 
majority ’'*'* 

Copeman ’'*- behe\ed that tubeiculous foci, at times latent and unsus- 
pected, may be the underlying cause of cei tain cases now called “ rheumatoid 
arthritis *’ To suppoit this view two cases were leported 

A 49 year old woman had multiple arthritis of the rheumatoid type following 
tonsillitis Her parents had botli died of tuberculosis , she had presumably never had 
It Sixteen months later, aside from the joints, physical examination, including that 
of the lungs, was negative (No roentgenograms of the lungs had been taken as 
yet — Ed ) Intradermal tests to old tuberculin and to Paike Davis’ “ protein purified 
derivative (PPD)” were strongly positive No focal or general reaction resulted 
therefrom The complement fixation test for tuberculosis was positive, but blood cul- 
tures sent to Lowenstem’s laboratory were negative for tubercle bacilli An injection 
of tuberculin was then given for treatment A notable reaction followed fever, 
malaise, increased arthritis Rales were then heard at the right apex , a roentgeno- 
gram showed possible pulmonary tuberculosis The reaction subsided m a few days 
Three months later the patient had a slight cough without sputum 

In the second case a woman, aged 20 years, had chronic monarthritis of varying 
intensity in her knee Two years later the sacroiliacs and the other knee became in- 
volved The next year she was treated (by someone else) for superficial skin ulcers 
of the legs, presumably tuberculids Biopsy of the right knee revealed nothing defi- 
nite for tuberculosis The next year Copeman found a negative complement fixation 
test for tubercle bacilli negative roentgenograms of tlioiax and knee The sacroiliacs 
showed osteitis Fluid fiom the knees was negative for tubercle bacilli Tuberculin 
tests were positive to both O T and PPD Five davs later one of the old tubercuhd 
scars became indurated, and four days thereafter an acute exacerbation occurred m 
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the knees and an ankle A blood culture, sent to Low enstein, w as positive for tubercle 
bacilli The general reaction lasted se\eial days 

(These cases are thought-pro\oking but not comincing Results of blood cul- 
tures w'ould ha\e been inoie inipiessne had tliej been done, not in Low'enstein’s, but 
in Copeman’s laboratory, thus conhrmmg the former’s technic It has long been 
show'll that an exacerbation of atropine arthiitis may follow injections of several un- 
related substances, such as milk, tjphoid and other bacteria as well as tuberculin 
There is therefore nothing necessarily specific about the articular reactions to tuber- 
culin which proves them tuberculous Furthermore, latent tuberculous foci may also 
be actuated by a variety of substances, not just tuberculin [Hench, 1932] In tuber- 
culosis such reactions to tuberculin are also not necessarily specific — Ed ) 

Regarding the tuberculous nature of Still’s disease very dubiously, Mon- 
crief¥^“^ cited the obseivation of Grenet (1935) that positive tubeiculin re- 
actions were no moie numerous in arthritic children than would be expected 
in a group of healthy children Were tuberculosis an important causal 
factor 111 chronic polyarthritis or atiophic arthritis, the association of the 
two diseases should be, at least, not uncommon Yet among 800 of Daw- 
son’s patients with atrophic arthritis only three had (active) tuberculosis 
In 4,499 cases of tuberculosis at Saranac Lake, Broivn found only 1 1 
cases of atrophic arthritis Hench restated the conclusion reached by 
him and Brav (1934) that the existence of tuberculous rheumatism cannot 
yet be accepted without many leservations 

Although recognizing the insecurity of the entity and the validity of most 
of the criticism directed against it, Tan^°° cautiously accepted the idea that 
rheumatism is an allergic disease, a manifestation of articular hypersensi- 
tivity to many different bacteria, including tubercle bacilli 

(The few cases presented by Tan as possible examples of “tuberculous rheuma- 
tism" seem to us to have been poorly chosen One patient had for 10 years what we 
would regard as typical atrophic polyaithritis Salicylates gave no relief, endocar- 
ditis w'as absent, and residual pleurisy, slight fever, and a positive Pirquet reaction 
were present “ Animal inoculation ” and blood cultures for tubercle bacilli w'ere 
negative We cannot therefore see the indications for a diagnosis of tuberculous 
rheumatism in this case In another case a patient had pleurisy w'lth effusion and 
pain and slight sw'elling of a foot and elbow Fifteen months later fistulous tuber- 
culosis of the foot de\ eloped, tubercle bacilli being found in the discharge and in 
sputum The elbow was unchanged This seems to us like a case of classical tuber- 
culous arthritis, probably of tw'o joints, and not a case of “tubeiculous rheumatism ” 
A third patient apparently had had recurrent rheumatic fever and carditis as a child 
Some years later miliary tuberculosis developed Tan considered a possible connec- 
tion between the two diseases, a connection which seems to us very remote Two 
typical cases of Pott’s disease were also described and the case of a woman who had 
repeated pain and swelling of a shoulder and elbow' At tonsillectomy tuberculous 
tonsillitis W'as found Such cases as these do not clarify the issue , the ever present 
likelihood of unrelated coincident or subsequent disease being ignored They 
strengthen our opinion that to date the syndrome of tuberculous rheumatism rests on 
insecure grounds — ^Ed ) 

Slocumb found the treatment of “ tuberculous rheumatism ” in France 
to be the same as for atrophic arthritis, except that a few physicians were 



778 


HENCH, BAUER, ELETCHER, CHRIST, HALE, AND WHITE 


using small injections of tuberculin Foiestiei “ used gold salts \\ith re- 
ported satisfaction 

Pneumococcal Arthritis 

Pneumococcal arthiitis is laie It geneially occuis with pneumococcic 
pulmonary infection (secondaiy pneumococcal arthritis) Primary pneu- 
mococcal arthritis (without a pulmonary infection) occasionally occurs (as 
It did in 26 of 185 cases of pneumococcal arthritis collected by Phsson and 
Biousse, 1920) Occasionally a non-suppurative, but generally a suppura- 
tive monarthntis is present from which pneumococci can be recovered 
Even when the infection is purulent articular function is generally restored 
and ankylosis is laie A case of the piimary type was reported by Bloom- 
berg 

A 27 yeai old negress developed fever and a hot, swollen, tender left big toe 
Aspiration of the first metatarsophalangeal joint one week later revealed 5 c c of thin 
flaky fluid and fibrin in which pneumococci, type IV, were found Washed with mer- 
cury bichloride, the joint nas symptomless loui dajs later Six weeks thereafter the 
left ankle and left wrist became iniolved Aspiration of the wrist was not done, 
aspiration of the ankle revealed 15 cc of fluid, culture of wdiich was negative Re- 
peated blood cultures weie negative Roentgenograms of joints w’ere negative Fur- 
ther treatment consisted of injections of a vaccine of pneumococci and streptococci 
Articular restitution was complete 

(Pathological studies were not done Such studies were recently reported in one 
case by Allison and Ghormley [1931] — Ed ) 

Syphilitic Arthritis and Charcot’s Disease or Joints 

Syphilis may affect joints directly as a syphilitic sjnovitis oi aithntis, 
01 indirectly as an osteoai thropathy (“ Charcot joint ”) secondary to syphi- 
litic tabes dorsalis Illustiative of the former, Myers presented the case 
of a boy “ probably with congenital syphilis, with recurrent acute arthritis 
of both knees ” 

This boy, an orphan aged 15 years, knew nothing about his family history At 
the age of 13 both knees became tender, painful, and swollen for one month and re- 
covered fully under rest alone Tw'o years later they again became swollen, painful, 
red and tender Slight fever and adenopathy \vere present Roentgenograms of 
joints were negative The Wassermann reaction w'as positive on blood and on syno- 
vial fluid, cultures of joint fluid and the guinea-pig test were negative Adenopathy 
disappeared and the joints fully recovered during treatment with neoarsphenamine 

(No diagnosis was definitely given but that of congenital syphilis and recurrent 
acute syphilitic arthritis is inferred to have been given The diagnosis of congenital 
syphilis was apparently based on the idea that the boy was too young to have acquired 
syphilis However, no stigmas of congenital sj'philis were present and the boy may 
very well have acquired syphilis The diagnosis of syphilitic arthritis was apparently 
made on the basis of the positive Wassermann reaction on synovial fluid and the re- 
mission m symptoms coincident with antisyphilitic treatment These data seem to us 
insufficient for the diagnosis Mjers admitted “ the presence of positive Wassermann 
reactions on blood and synovial fluid cannot be considered proof of the etiology of the 
arthritis ” Wassermann reactions on synovial fluid of normal joints tend to follow 
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those on the blood of sjphihtics (Forknei, 1930) Had the reaction been negative on 
blood but positive on synovial fluid, it might ha\e been moie significant as far as 
joints were concerned (Khiig, 1932) A diagnosis of syphilitic arthritis should in 
part rest on the success of antisvphilitic treatment after other treatment has failed 
In this case the cessation of arthritis during antisyphilitic tieatinent suggests, but does 
not prove the nature of the joint disease Arthiitis may have been incidental, the 
previous attack hai ing subsided entii ely on rest alone It might be suggested that the 
patient had recurrent syphilitic synovitis [Glutton's joints], but not arthritis How- 
ever, m this condition there is little if any redness, tenderness or pain — Ed ) 

Hypermobiht) and marked instability of joints are often features of 
“ Charcot joints ” Some kind of immobilization is generally required 
Cleveland again presented evidence that immobilization by fusion of such 
joints is possible, though difficult At fiist, operation on a patient had pro- 
duced a pseudo-arthrosis m spite of piolonged postopeiatne immobilization, 
later, fusion was successful!} accomplished 

Undulant (Malta) Fever Bvng’s Disease Brucellosis 

The reported incidence of this disease in the United States is as follows 
in 1926, 46 cases, in 1927, 217, m 1928, 649, in 1929, 952, m 1930, 1420, 
in 1931, 1351 , in 1932, 1326, in 1933, 1659, and in 1934, 1787 The 

increase is believed to be in part a true one and not just due to increased 
recognition of tlie disease Recent experiences with the disease in Tennes- 
see, New Mexico, Iowa, New York (both city and state), Canada and 
Scotland were reported The disease increasingly presents an indus- 

trial hazard to veterinarians, dairymen and meat packers, laige numbers 
(26 to 92 per cent) of whom have it in latent form (Meyer and Geiger ^^') 

Bones and joints are commonly affected (50 to 60 per cent of cases ^^“), 
manifestations being arthralgia (migratory, often resembling rheumatic 
fever), myalgia, non-suppurati\ e oi suppurative arthritis, suppurative 
spondylitis, osteoperiostitis, or osteomyelitis The general symptoms of 
irregular prolonged fever, chills, anorexia, sweating, weakness, loss of 
weight and so on are not specific enough for diagnosis Recourse must be 
made to laboratory tests which, however, must be caiefully interpreted as 
their results are variable in different stages of the disease and in different 
patients Criteria foi diagnosis (Evans, 1934) include (1) cultivation 
of the organism from blood or excretions (oi joints) , cultures often being 
negative in acute, and more often negative in chronic, cases and most fre- 
quently positive m a pyrexial period, (2) positive agglutination test (usu- 
ally above 1 1000, sometimes only 1 80 or 1 160), however, this may 
mean only that the patient has had the disease some time , it may be negative 
even m severe cases, tests m 5 to 16 per cent of cases being negative , and 
(3) mtradermal test with Bacillus mehtensis antigen (vaccine) , this test, 
however, may remain positive long after recovery, and normal people may 
develop cutaneous hypersensitivity thereto Specific and nonspecific cu- 
taneous reactions can be easily differentiated, however, according to Fa- 
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vonte and Culp In undulant f evei the blood pictui e resembles that of 
typhoid fevei leukopenia, lymphocytosis, and dm mg fever a marked left 
shift of polymoiphonuclear neutrophiles Angle’'® doubted the practica- 
bility of Huddleston’s test of the opsonocytophagic powei of the blood 
toward Brucella organisms 

New cases with involvement of the locomotor system have been re- 
ported Present were ,migratoiy arthralgia or a migratory 

polyarthritis, a swollen left wiist with osteomyelitis from which Brucella 
organisms were isolated, and destiuction of two or three contiguous verte- 
bral bodies and intei vertebral disks in vaiious regions of the spine (De- 
scribed as “ spondylitis,” osteomyelitis was apparently present — Ed ) 

Tieatinent When joints are less seiiously involved they are treated 
symptomatically , when purulent lesions are suspected or obvious, aspiration 
and drainage are desirable both for diagnosis and treatment Frames and 
braces may be necessary for spinal lesions (Snyder’-') For the primary 
condition many consider the various medicines used (including neoarsphena- 
mine) as of no value A patient of dung’s apparently responded 

to neoarsphenamme Satisfactory response to a tuple typhoid vaccine 
febrile reaction in one case was leported by Beaumont and Page Trans- 
fusions may be helpful ’-® Vaccines of Brucella organisms are of de- 
batable value some are disappointed with them, others regard them 
highly ”®’ ”®’ ’'^®’ Convalescent immune serum was used in one 

case with apparent success by Kretzler and Kennan ’®’ after vaccine had 
failed Further experiences with their new antiserum were reported by 
Wherry, O’Neil and Foshay”* 20 patients “responded favorably”, two 
were doubtfully impioved, four unimproved Failures were believed due 
to inadequate potency of earlier serums and to insufficient doses Foshay’s 
Brucella antiserum was recommended by Ashworth and Pickney ”® 

Of interest also are histoiical notes ’®®’ ”*• studies on the bacteri- 
ology”® and on the immunology of the disease its experimental pro- 

duction,’®® and its spontaneous occurience m dogs ’®" 

Pyo-Arthroses Purulent (Septic) Arthritis 

As noted, gonococci oi pneumococci may produce purulent arthritis 
The commonest form of pyo-aithiosis m adults is from gonorrhea Pyo- 
arthrosis is commonei m children, when it is generally caused by Staphylo- 
coccus auieus or hemolytic streptococci, usually secondary to juxta-articular 
epiphysitis or osteomyelitis Additional etiologic factoi s in V eal’s ’®® cases 
were abscesses, boils, infected burns, staphylococcal pneumonia, strepto- 
coccal sore throat, acute tonsillitis, acute toiticolhs, and postoperative infec- 
tion of a popliteal aneurysm , in Inge and Liebolt’s cases ’®® otitis media, py- 
elitis and purulent cervical adenitis , in Overton and Meyerding’s cases 
a knife stab and a nail wound The source of infection is often undeter- 
mined Monarthritis is generally present, rarely polyarthritis A hip or 
knee is generally affected, less commonly an ankle, elbow, or shoulder 
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The usual symptoms aie fever, dulls, redness, swelling, mudi tender- 
ness, muscle spasm and articular distention from fluid It is agreed 
that although roentgenograms show alterations m joints after a number of 
days, they are not helpful m early diagnosis so important for treatment if 
articular function is to be saved For eaily diagnosis aspiration of the 
joints IS most valuable and, if the first tap is “ negative,” should be repeated 
in suspected cases One should trj tp be certain, howevei, that arthritis 
and not just pei lai thi itis is present Insertion of a needle through a 

purulent periarthiitis (as from a stab wound) may infect an othenvise 
unaffected joint Cultuies of aspirated pus may be negative, possibly owing 
to the bactericidal properties of s)no\ial fluid Cultures were negative 
in 55 per cent of Veal’s 68 cases, and m 39 per cent of the 36 cases of 
Inge and Liebolt Cultures ie\ealed staphylococci (generally aureus) in 
25 per cent of Veal’s cases, in 36 pei cent of Inge and Liebolt’s cases, in 
60 per cent of Slowick’s 60 cases, and in 100 per cent of Maitland’s 8 
cases Streptococci (generally hemolytic) w'ere recovered in 15 per cent 
of Veal’s cases, 32 per cent of Inge and Liebolt’s cases and in 39 per cent 
of Slowick’s cases Other bacteria occasionally recovered w'ere Bacillus 
pyocyaneiis, pneumococci, and mixed staphylococci and streptococci 

Three rarer forms of purulent arthritis w'ere reported A case due to 
Miciococcus tetragenus was reported by Reiman,^*' wdio found eight such 
cases with arthritis and two with arthralgia m the literature Hematoge- 
nous osteomyelitis and pyo-arthrosis due to Salmonella smpestifer (hog 
cholera bacillus) were present m the case reported by Weaver and Sher- 
wood , SIX other cases of such a pyo-arthrosis have been reported 
Thirty cases of pyo-arthrosis due to Haeinophilvs vifluencoe {Bacillus in- 
fluenzae of Pfeiffer) have been recorded and Peterson reported another 
Tieatment Treatment concerns the patient, the primary focus of in- 
fection and the joint Surgeons of the seventeenth and eighteenth cen- 
turies W'ere content to try to save the life of a patient with pyo-arthrosis 
In the nineteenth century they tried to save life and limb, ankylosis being a 
small matter In the twentieth century the aim is to save life, limb and 
articular function All agree that early repeated aspirations or drainage 
are imperative, but opinions differ on the methods of drainage (simple 
aspiration, aspiration and irrigation, incision and drainage, arthrotomy) 
The procedure must be suited to the case under treatment Amputation is 
even occasionally necessary Indications for these different proce- 
dures have been restated by several Splints and casts 

may be necessary Postoperative physiotherapy and early joint mo- 

tion are favored by some,’^®*’* used cautiously by others’-^® Of three 
plans in current favor (1) drainage and active mobilization (Williams, 
1919) , (2) drainage, immobilization and traction (Hams, 1925) or 
(3) joint washing, closure of the joint and temporary immobilization 
(Cotton, 1916, 1920), Jones favored the third, that is arthrotomy, 
W'ashmg the joint w'lth physiologic saline solution or with 1 15,000 bi- 
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chloiide solution in saline, and then suturing Maitland favored the 
use of pioflavine intra-ai ticulai I) , and euflavine and antistaphylococcal 
serum intravenously Staphylococcal bactei lophage for purulent staphylo- 
coccal arthritis has been advocated (Rice, 1930, Wiait and Miralhe, 1931, 
finery, 1931) Its value was questioned by Gregoiie (1931) Inge and 
foumey ^ ‘ found it of no value to one patient, and also not helpful in the 
treatment of expeiimental staph3dococcal aithritis in dogs Bacteriophage 
lb probably inactivated by body fluids 

Staphylococci are not killed even by the application of 100 houis of heat 
at 106 7° f (41 5° C ) Staphylococcal infections would thus seem to be 
impervious to fever therapy However, a diabetic patient with an appar- 
ently hopeless case of staphylococcal septicemia was repotted as having re- 
coveied aftei fever therapy prescribed m despeiation (Hartman^®) 

Coujse and Prognosis, Residfs of Ticafmenf The course of p}0- 
arthrosis is limited and not piogressive as m “nonspecific infectious” 
(atrophic) arthritis Little loss of function may lesult if treatment is 
adequate, at other times gieat destiuction and defoimity ensue Aithio- 
plasty and othei coi rective procedures are later indicated 

Of Slowick’s patients, 22 pei cent regained excellent joint function, 
40 per cent good or fair function The moitahty was 20 per cent in his 
cases, 18 per cent in Veal’s”® As the cases of Inge and Liebolt again 
showed, lesults aie often (54 per cent) good when the condition is not 
complicated by bone infection, poor otherwise^®® 

Typhoidal Arthritis and Spondylitis 

T^phoidal arthritis occurs in 1 to 10 per cent of cases of typhoid feier 
Since typhoid fever is becoming rare in the United States, typhoidal arthri- 
tis IS also becoming very rare, paiticularly “ tj^phoid spine,” one of the less 
common varieties of typhoid arthritis No lecent reports have been aiail- 
able for our Reviews Up to 1932, only about 150 cases of typhoid spondy- 
litis were reported (Wang and Miltnei, 1932) and only one necropsy re- 
corded (Rugh, 1915) Gambee briefly reviewed the symptoms of the 
condition and gave 17 references thereon fiom 1889 (Gibney, who named 
“ typhoid spine ”) to 1932 In light of newei knowledge of the physiology 
of the intervertebral disks, Gambee has attempted to explain the pathogene- 
sis of the different varieties of “ tj'phoid spine ” and whj' lumbar veitebrae 
are particularly affected Appended was a case i epoi t on opei ative di ainage 
of a vertebral abscess which developed four years after the patient had 
apparently recovered from typhoid spine 

A boy (age unstated) had typhoid fever in 1929, complicated by empyema and a 
pararectal abscess Severe lower thoracic and lumbar backache developed, with fever 
and muscle spasm, and lasted about three months A diagnosis of typhoid spine was 
made (no mention is made of roentgenograms — Ed ) Four }ears later, after swim- 
ming, low backache, muscle spasm and k\phos developed Roentgenograms revealed 
fusion of the third and fourth lumbar vertebrae and partial obliteration of the inter- 
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\ertebral disk, interpreted as a loncc-standinj? affaii more like typhoid spondylitis th.in 
tuberculosis 7 he Widal test was negative, no tvphoid bacilli were found in stools 
Leuf ocytosis (15,750 cells) was present At operation, an abscess of the affected 
\ertebral bodies and intervertebral disk was drained On culture the pus revealed 
a few gram-positive cocci but no typhoid b.arilli The giiinea-pig test for lubcrciilosi', 
was negative Pain and fever promptly subsided and convalescence was uneventful 

(Tt IS regretted that no report on roentgenograms during the initial fever was 
given and that the recent roentgenograms were not reproduced Considering the pro- 
longed viability of typhoid bacilli in the human body (eg , in the gall-bladder) i diag- 
nosis of " typhoid spine” seems possible, but in the absence of baetenologic proof the 
diagnosis IS presumptive — Ed ) 

Artiirttis with Chronic UixrnATivn Conns 

Of 1,500 patients wnth chronic ulcerative colitis of the type believed due 
to the diplostreptococcus of Bargen, 60 had coincidental arthritis Arthritis 
was the commonest “complication” except polyposis (in 130 cases) and 
stricture of large intestines (in 110 cases) Bargen’'*’ and ITench’"*’ 
thought that this association cannot he explained satisfactorily on the basis 
of coincident association of two independent diseases, but that a specific 
complication and a specific tvpr of arthritis may be present in some of these 
cases Analysis revealed four types of relationship (1) that in which 
arthritis preceded the colitis by a fairly long time, the arthritis was con- 
sidered unrelated to the colitis and was generally of the atrophic, larely of 
the hypertrophic, type (as chronic ulcerative colitis is a disease of early life) , 

(2) that in which both atrophic arthritis and ulcerative colitis came on more 
or less together but m which each disease thereafter seemed to progress quite 
independently, neither being particularly affected by variations in the other , 

(3) that in which an arthritis resembling atrophic arthritis affected a pa- 
tient who already had severe ulcerative colitis, but in which exacerbations 
m Joints appeared during remissions, not with exacerbations, of colitis, and 
f4) the more common type of association — that in which a subacute arthritis 
appeared with the onset, or more frequently with a subsequent exacerba- 
tion, of severe colitis after which the patterns of both diseases showed a 
“Striking conformity, remissions and exacerbations of both appearing simul- 
taneously, the joints often being relieved by measures directed to the bowels 

The first two and possibly also the third type of case weie believed to 
represent an unrelated coincident association of ulcerative colitis and atrophic 
arthritis The fourth and more common type of case was tentatively 
thought to represent a specific relationship One, or several, large or small 
joints were moderately or severely afifected Periarticular involvement was 
often more noticeable than intra-articular Suppuration was not encoun- 
tered The appearance and roentgenograms of joints resembled those of 
atrophic arthritis In all of these cases the characteristic diplostreptococcus 
of Bargen was isolated from intestines, and about 80 per cent of the animals 
injected intravenously therewith were found to have intestinal lesions stnk- 
ingly like those of patients Plovvcver, arthritis was not produced in a single 
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animal (a significant fact m the face of the piesumed ease with which arthritis is 
produced in animals by streptococcal injections — Ed ) This suggested that the 
aiticular lesion in man may result, not from metastatic invasion of the spe- 
cific diplostreptococcus, but from related " toxins ” or an unidentified sec- 
ondary invader 

Points which seemed to distinguish the arthritic entity were (1) the 
clinical relationship between the appearance, activity, and recovery from the 
colitis and the aithiitis, (2) the greater tendency to periodicity and to more 
complete remissions (at least after earliei bouts) in the arthritis than is usu- 
ally seen in atrophic arthritis, (3) the sti iking improvement that may oc- 
cur in the joints fiom use of specific seium (antistreptococcic serum therapy 
for ordinary atiophic arthritis has generally been abandoned as useless) , and 
(4) the fact that although certain streptococci can be isolated from various 
sites, including the intestines and stools of patients with atrophic arthritis 
there were certain cultural and physical differences between them and the 
diplostreptococci isolated in such cases 

(The foregoing data are admittedly incomplete and inadequate for the establish- 
ment of a new entity Only a few' cultures of sj novial fluid or tissue have been made 
as hvdrops was not a feature Cultures re\ealed no specific diplostreptococci Patho- 
logic data are not yet presented Until more information is forthcoming the reader 
will probably prefer to assume that a coincident and more or less unrelated atrophic 
arthritis was present w'lth colitis Ihose who ghblv incriminate more or less symp- 
tomless intestines as the cause of atrophic arthritis should note the relative rarity of 
articular disease in the presence of severe ulcerating lesions of the intestines with 
blood, pus and multiple stools Arthritis complicates ulcerative colitis in only 4 per 
cent of cases, tvphoid fe\er m 10 per cent or less, bacillary dysentery in about 3 per 
cent, and amebic colitis rarely if evei Those who "blame the bow'els” may' find 
some comfort ni the evidence wdiich show's that arthritis and intestinal diseases can be 
causally related [by hematogenous, not the enterogenous route], but the rarity of a 
proved relationship should give one pause 

However, there is need for complete open-mindedness on this difficult problem 
As many now tend to incriminate symptomless infections of nasopharynx as foci for 
atrophic arthritis, so some argue that sj'mptomless gastrointestinal infection or 
" faulty elimination ” may play a significant role either as a primary or predisposing 
cause of arthritis — Ed ) 

Rheumatic Fever 

Pi cdisposmg Factoi <; A few new' data are available on predisposing 
factors geography and climate, seasonal influences, social and hygienic con- 
ditions, heredity, and the factoi s of age and sex 

Relation of Geogiaphy and Climate to Incidence Further evidence is 
presented indicating that rheumatic fever is much less common m the south- 
ei n than m the northern United States -®' The incidence diminishes pro- 
gressively from latitude 50° to 29° (as it does also for scarlet fever but not 
for acute glomerulonephritis, a fact which is strange if hemolytic strepto- 
cocci are the cause of each of these diseases) The incidence of mitral ste- 
nosis in New Orleans (latitude north 29°) is one-tw'entieth that in Boston 
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(latitude noith 42°) Either thcie is much less iheumatic fever in the 
South or it does not affect the heart as it does in the North The incidence 
of rheumatic carditis in two Dallas, Texas, hospitals (latitude north 32°) 
was low Of 32,753 medical admissions to a hospital for private patients, 
0 34 per cent (114) had rheumatic fever, of which 43 pei cent had arthritis, 
37 per cent tonsillitis Only two patients had chorea Of 10,800 medical 
admissions to a hospital for chanty patients, 1 01 per cent (110) had rheu- 
matic fever, of which 53 per cent had arthiitis, 36 per cent tonsillitis There 
were two cases of chorea These figures indicate that rheumatic polyarthri- 
tis IS less common, chorea much less common, m Texas than in the North 

Rheumatic fever is common m England and Scotland On a given da} 
in February 1935, there were 99 cases of rheumatic carditis m Edinburgh 
hospitals in four large hospitals, one in 8 of all medical patients was suf- 
fering from rheumatic carditis (Ritchie ’®®) At Queen’s Hospital, Bir- 
mingham, 4 3 per cent of the 5308 medical admissions between 1924 and 
1928 were for rheumatic carditis these cases foimed a third of all admis- 
sions for cardiovascular diseases (Brenner ^®“) 

According to Rogers (1924) and Clarke (1930), rheumatic fever and 
carditis are practically unknown in the tropics New statistics refute these 
contentions Cairns, Australia, a city of 13,000 people in latitude 17° 
south, a city well within the tropics, had 666 cases of acute rheumatism in 
11 years (Cooper ^°^) Mortality statistics from several Australian cities 
indicate that the severity of rheumatic fever varies with the latitude, becom- 
ing progressively greater as one goes from tropical (northern) Australia 
to the temperate (southern) portion Usual manifestations of rheumatic 
fever were present in the cases of Wig’^*^" in the Punjab (Lahoie) Ac- 
cording to Kutumbiah 143 cases of rheumatic carditis wei e seen in three 
years at the King George Hospital, Vizagapatam, South India, latitude 16° 
to 20° north — wholly within the tropics (The clinical data seem quite ac- 
ceptable No pathologic data were presented — Ed) The report to McKinley^ 
from Sprawson, Director General of the Indian Medical Service, indicated 
that rheumatic fever was to be found generally throughout India (“The 
approximate number of cases of rheumatic fever” is given at 276,611 — which seems 
to include cases of “febrile endocarditis” and of “rheumatism” No fuither ex- 
planation IS given, the figures cannot be interpreted — Ed ) 

Seasonal Incidence As elsewhere so in Minneapolis, iheumatic fever 
m children most commonly appears duiing early spring (February to April) 
and late fall (October to December) 

Social and Hygienic Conditions Some think that the poorer the child 
the more likely he is to get rheumatism patients studied by Taran^®" all 
belonged to the poorest class of the community in Brooklyn, New York 
Others tlnnk it is not the poorest, but the “ decent poor,” children of the 
respectable working classes, that are chiefly attacked The cases of Pres- 
ton^®® seemed to support this view In English schools for poor children, 
rheumatic fever is common, in those for children of the upper classes it is 
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almost unknown Eton, a school of 1,100 boys has had only one ease in 17 
years, but m the town of Eton the elemcntaiy school children aie fre- 
quently aftected 

Facfoi of He) edify and Family Incidence Rheumatic fe^er is a familial 
disease Whereas Shapiro’®* found it m only 15 per cent of families of 
non-rheumatic children, he found it m 47 per cent of families of his rheu- 
matic children, often seveial members of a family having been affected 
Among 458 children wnth rheumatic cai ditis seen by Gilkey,’®® m the families 
of 105 children there were two cases, rn the families of 20 children three 
cases, and m the families of 10 children four cases of rheumatic disease 
Preston found a familial incidence in 45 per cent of his cases of acute 
iheumatism with carditis In his 200 cases Wilkinson*®' found a familial 
incidence of nearly 70 per cent However, in a study of 24 patients less 
than three years of age with rheumatic fever McIntosh and Wood found 
no simultaneous iheumatic fever in the home and felt that the frequency 
with w'hich post-rheumatic infection had occurred in the parents of these 
children w'as no gi eater than one w^ould expect to find in any' family (No 
control figures were given by McIntosh and Wood, however — Ed ) 

Fact 01 of Age Rheumatic fevei and carditis geneially first appear be- 
tw'een the ages of six and 12 yeais as current statistics again show Of 
Taran’s 169 patients, 88 per cent w'eie from six to 12 years of age The 
peak incidence of onset w'as between five and six years m Shapiro’s cases,*®* 
and between 11 and 15 in Ritchie’s 244 cases Rheumatic fever may first 
appear at any time from biith to old age Forty cases m infants less than 
a year old have been reported (Paul, 1932) Although rare under the age 
of thiee yeais, it probably occuis more frequently than is recognized 
McIntosh and Wood**® found leferences to 40 patients m the first three 
years of life In the past 25 years at Babies Hospital, New York City, 24 
cases of rheumatic fever affecting children less than three years old were 
seen Necropsy was performed m six cases The impression that rheu- 
matic fever in infants is somew'hat different than in oldei children w'as not 
definitely confirmed Of children less than thiee y'cars old, 96 per cent ex- 
hibited caiditis, 46 pel cent polyaithritis Howevei, the clinical picture 
was “ more often that of a general infection than of a specific disease 
entity” “Seveial” of Shapno’s patients*®* were less than two years of 
age 

The disease first appeared, once after the age of 50 years and once alter 
the age of 60 m the cases of Davis and Weiss,*** occasionally after the age 
of 60 in those of De Graff, Lingg and Cohn **® According to Ferris and 
Myers *‘® when the disease begins m patients more than 60, it is similar to 
that in younger persons except that potyarthritis is possibly less intense and 
more persistent Of six such patients, three died and the characteristic 
pathologic changes were found at necropsy Carditis developed in the re- 
maining cases With appropriate data one should therefore not hesitate to 
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make a diagnosis of an initial attack of rheumatic fever simply because a 
patient is more than 50 oi 60 years old 

Factor of Scr Among childicn, ihcumatic fe\er presumably affects 
girls more often than bo)s m a ratio of 6 4 Gilkey’s patients^®® with 
rheumatic caiditis included 275 gnls, 183 boys There Avere 142 females 
(62 per cent), 85 males (38 pei cent) m the series of Brenner,^®® who stated 
that up to the age of 20 the incidence in males about equalled that in females 
The preponderance of affected females begins only after the age of 20 years 
Rheumatic carditis is thus less common but more severe in males and gives 
rise to symptoms earlier However, in Taran’s ^®® gioup of 169 children 
were 85 girls, 84 boys Of those with carditis, half were girls, half boys 
Geneial Symptomatology The familiai and \aiied symptoms were 
again described Many “growing pains” of children are 

not rheumatic Differentiations of the rheumatic and non-rheumatic va- 
riety were recorded Rheumatic growing pains, according to Shapiro ^®'‘ 
are commonly articular, affect joints of arms as well as legs, are generally 
better at night if the patient is warm, worse in daytime and on walking, 
particularly during the fiist hour of the daj^ are often associated with a 
little fever, articular swelling and heat, and with other signs of rheumatic 
activity frequent nose-bleeds, pallor, undernourishment, fevei, abdominal 
cramps and carditis The non-rheumatic variety are not so generally 
articular, are usually diffusely and vaguely located in muscles of legs and 
thighs, appear or are worse at night soon after going to bed, may be gone in 
the morning, are not present on motion, produce no limping or significant 
stiffness during the day and are not associated with fever or other evidences 
of ill health (Shapiro’s differentiation suggests one between arthralgia and 
myalgia, not necessarily one between rheumatic and non-rheumatic types of pain 
—Ed) 

Rather than being better at night, rheumatic pains, according to Rosen- 
blum,^’’® may be particularly noticeable at night although they may occur at 
any time Non-rheumatic pains m the limbs of the tiied, weak child occur 
only in the legs, often only during or immediately aftei exeicise, and dis- 
appear with rest In case of doubt tieatment with salicylates is suggested 
“ The pains of true iheumatism subside with adequate doses of salicylates ” 

(There is no reason why many non-rheumatic pains should not also be somewhat 
relieved by salicylates The differentiation seems inadequate since the analgesic action 
of salicylates on rheumatic pain is only relatively, not absolutely, specific ■ — Ed ) 

Rheumatic growing pains may be muscular as well as articular, Preston 
stated ^®® If muscles of calves, thighs or arms are definitely hard and pain- 
ful to the touch, they should be considered rheumatic Many non-rheumatic 
pains are produced in children by orthopedic defects, which Preston ^®® and 
Elman frequently found in supposedly “ rheumatic children ” These 
defects included flat feet, hammer toe, kyphoscoliosis, hallux valgus, hallux 
rigidus, genu valgum, and pes cavus 
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The fiequency of tonsillitis and uppci lespiratory infections as pre- 
cursors of rheumatic fevei has been noted by many Among 458 rheumatic 
childien Gilkey noted that 70 per cent had had a piecedmg tonsillitis oi 
recuirent sore throat, and 10 per cent recuirent colds Respiratory infec- 
tions occurred as a precursor in 42 pei cent of the rheumatic infants in 
McIntosh and Wood’s cases The reports of Cobuin and Pauli are well 
known, they have further reported”® that of 17 patients whose throats 
became infected with an epidemic strain of a toxm-pi oducmg hemolytic 
streptococcus, 14 had a rheumatic exacerbation Rheumatic fever was 
often, but by no means always, precipitated by respiratory infections in the 
cases studied by Bland and Jones”® respiratory infections were noted in 
75 per cent of those with recurrences Less than 10 per cent of rheumatic 
attacks experienced by the patients of Wheeler, Ingerman, DuBois and 
Spock ^®® were preceded within thiee weeks by respiratory infections 

(Variable opinions on the etiologic significance of prodromal respiratory infec- 
tions will be discussed later under “ etiology and pathogenesis ” — Ed ) 

Kutumbiah noted that polyai tin itis is not nearly as frequent a mani- 
festation of rheumatic fevei in children as in adults, at least in the tropics 
Of his patients with juvenile rheumatic carditis only 18 per cent had poly- 
arthritis 

Special Symptomatology and Pathology Caidiovasculai Last year 
(1935) was the centennial of Bouillaud’s recognition of the connection be- 
tween rheumatism and endocarditis The course of rheumatic carditis has 
been again reviewed In the large cities of the United States 

about 1 5 to 2 per cent of school childien have some caidiac disability Thus 
111 Chicago about 10,000 children would be so affected ”® The annual moi- 
tdhty from rheumatic carditis in England is 12,000 to 30,000 Wilkinson 
estimated that, in England, there are more than 50,000 children and not less 
than 100,000 adults with rheumatic carditis Most rheumatic patients 
develop carditis, particularly infants Of the latter seen by McIntosh and 
Wood,^^® 96 per cent had carditis Newer statistics on the types of cardiac 
lesions present confiim previous lepoits For example, 

in Brenner’s 127 necropsies (with chronic ^alvulltls) the mitral valve was 
involved in 99 per cent, aortic in 66 pei cent, tiicuspid in 19 per cent and 
the pulmonary m none According to Brennei, theie aie three types of 
cardiac involvement ( 1 ) the acute type, running a fulminating, fatal course 
without time for chronic valvulitis to develop, (2) the subacute type, with 
repeated attacks and the development of valvulitis, (3) the chronic type, in 
which severe carditis never occuis but there are many minor attacks, often 
entirely overlooked, and in which mitral rather than aortic disease eventuates 

Rheumatic tricuspid stenosis is rare only 250 cases were reported up to 
1933 A case observed by Clemens ^®^ was unusual because the tricuspid 
ostium was extremely narrowed, symptoms weie those of mitral stenosis, 
other valves were normal except for mitral insufficiency and slight mitral 
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valve sclerosis, and the right auricle was only slightly enlarged in spite of the 
extreme tricuspid stenosis 

Aschoff bodies are rarely found in the myocardium dui mg the first four 
weeks of the disease, thereafter, they are piesent m about 90 per cent of 
cases An eailier lesion which some believe to be specific for rheumatic 
fever, may be found — ^the “fibrinoid degeneration” of Khnge Chian 
reviewed its structuie loosening of interstitial tissue, areas more strongly 
colored by eosm, and enlargement and irregular swelling of connective 
tissue fibers — at first with no alteration m nuclei and little or no surrounding 
cellular reaction Chian supported the view that the disco\ery of such 
lesions indicates the iheumatic natuie of a condition even when Aschoff 
bodies aie absent 

Points m the differentiation of functional and oiganic muimurs and 
congenital and acquired carditis were lestatcd by Lyon and by Dwan 
An apical systolic murmur, so often found m childien, is of no significance 
unless there has been a recent attack of rheumatism or chorea or unless there 
IS present cardiac dilatation, tachycardia or a lack of response to effort 
Afalmer’s epinephrine test (1932), sound tracings, and microphonic ampli- 
fication are recommended by Dwan to clarify murmurs 

With rheumatic carditis, pericarditis is not uncommon (about 17 per cent 
of Brenner’s^®® cases) Eight of nine cases of rheumatic pericarditis seen 
by Antell began during polyarthritis Cardinal signs are friction rub, an 
enlarging heart outline, and certain alterations in the left thorax posteriorly 
flatness and diminution of breath sounds at the left base, dullness, bronchial 
breathing, bronchophony and pectoriloquy at the angle of the left scapula 
Electrocardiograms were of no aid to Antell in diagnosis Rheumatic 
pericarditis alone is uncommon Yater and Hedley reported the case of a 
young woman with recurrent rheumatic fever who had pericarditis and sep- 
ticemia with " alpha prime sti eptococci ” At necropsy, myocarditis and 
endocarditis were not found The organisms, injected into monkeys and 
rabbits, produced arthritis and ulcero-vegetative endocarditis 

Blood vessels are widely affected in rheumatic fevei, and Gross and 
his colleagues ^®®’ have continued their studies thereon V aried lesions 
of the coronary and pulmonary arteries, aorta, and the left auricle were 
depicted in photomicrographs 

Lungs A clinical diagnosis of rheumatic pleurisy is not often made 
The studies of Starr and Parrish indicate that pleurisy is commoner than 
supposed, as can be demonstrated if routine roentgenograms of the chest are 
taken during the active phases of rheumatic fever Interlobar pleural thick- 
ening was found m 44 per cent of children with other manifestations of 
rheumatic fever , it was found in 14 per cent of those with chorea alone but 
in only 9 per cent of “ normal ” children 

L^odules The subcutaneous rheumatic nodule is “ perhaps the most 
characteristic single sign of acute rheumatism ” ^®^ Nodules may appear 
about joints^ especially elbows, knees, carpometacarpal joints, wrists, ankles, 
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and about the occiput oi iliac crests They vary in size “ from a pin’s head 
to an almond,” geneially that of a “split-pea ” They may appear in great 
numbeis oi be scanty, especially m infants (They were present in 14 per 
cent of Coburn’s cases, 1931 —Ed ) 111 India they aie the larest of all rheu- 

matic manifestations^''’^ In Elman’s^” ambulator} cases of iheumatic 
caiditis none weie found Several, unusually laige painless nodules were 
found by Daiison in the occipital, iliac and sacial legions of an eight yeai 
old boy Aftei three weeks they leceded 

Skill EiytJicma anmilme ihmmaticnm, described by Lehndorff and 
Leiner (1922) is “ a specific exanthem associated only with rheumatic endo- 
carditis ” It appeals following endocarditis, never at the onset of acute 
fever Tiansitoiy m nature, it is often overlooked According to Lehn- 
dorff and Lemer it occurs in about two-thirds of cases of juvenile rheumatic 
endocarditis Abt’^’”^ observed it in six children (moie frequently than 
subcutaneous nodules) The lesions are pale red or bluish-red semicircles or 
lings one to thiee cm in diameter They are ahvays macular, never papular, 
and disappeai wnthout scaling oi pigmentation They are found on chest, 
abdomen, back and thorax, larely on extremities and never on the face o“ 
mucosae There is no itching, edema oi hemorrhage 

Exudates McEw'en hoped to find in pleural, pericardial or synovial 
exudates in iheumatic fe^el the same characteristic cells wdiich he found 
(1932) in iheumatic granuloma, how'evei, they w'ere absent Sixty-tw'o 
arthiitic, eight pleural and five pericardial exudates from 33 patients wnth 
iheumatic fever were compared with 35 similar exudates from patients wdth 
othei diseases In iheumatic fever there ivere 800 to 47,000 leukocytes per 
cu mm of synovial fluid, depending on the severity of the arthritis The 
cells were nonspecific in charactei , being similar to those of other exudates 
Routine Lahoi otoiy Data ( Elect) ocaidwgi avis. Sedimentation Rate';, 
Blood Counts, Roentgenogi ams) Each of 63 cases of rheumatic fever 
seen by Master and Jaffe demonstiated electrocai diographic abnormal- 
ities, “ unequivocal signs of severe myocardial involvement ” Common ones 
w^ere RST changes (85 per cent), elongation of P-R interval over 0 2 
seconds (53 per cent), T-wave inversion (40 pei cent), isoelectric T-w'aves 
(29 per cent) 

(Master and Jaffe did not emphasize sulhciently here or m their previous report 
(1932) that electrocardiographic alterations may not be seen if only one or two 
tracings are taken, and that to demonstrate abnormalities in 100 per cent of cases it 
was apparently necessary to take daily tracings — “ as far as possible daily electrical 
tracings were taken ” It is not stated how many single tracings rvere negative, how 
soon in relation to polyarthritis the tracings became abnormal, how often only minor 
abnormalities were present — ones which are sometimes seen in “ normal ” persons 
— or the average number of “ negative tracings " necessary to be obtained before a 
case IS considered electrocardiographicallv “ negatn e ” Our experience is that single 
electrocardiograms are frequently negative during the first, or an early, attack of 
polyarthritis and that in many cases repeated tracings are necessary to obtain some 
abnormality — Ed ) 
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Lead IV, according to Levy and Bruenn,^'’* sometimes furnishes evi- 
dence of active rheumatic carditis when changes aie not observed m the 
standaid three leads, oi it maj lendei significant the minor changes in these 
three leads which otheiwise might be legarded as of doubtful importance 
Most frequently observed changes m Lead IV w ei e altei ations m the direc- 
tion or voltage of the T-vvav e 

According to Brennei electrocardiograms are of little use in the diag- 
nosis of chionic rheumatic carditis Altei ations may indicate that some 
sort of lesion is present, and where it is, but not whethei it is rheumatic or 
not 

Brakeley found that among 100 children with milder degrees of 
rheumatic carditis electrocardiograms differed little from those found in 
normal children or those with functional muimuis Ihey added no in- 
formation not obtained by ph} sical examination, although they did furnish 
confirmatory evidence Important changes to look for m rheumatic carditis 
are an increased height and breadth of the P-wav e, accompanied by notching, 
increase in the P-R mteival, slurring oi notching of the QRS complex, 
inversion of T-wave in two or more leads, and right axis devuation 

The average sedimentation rate at one hour was found by Orme to be 
70 mm 

(Westergren’s modification of Fahraeus’ test was used Some consider this 
method too gross to be of v^alue and favor the method of Rourke and Ernstene, 1930 
—Ed) 

Leukocyte counts should be done m all cases Leukemia m children 
may occasionally present symptoms resembling acute rheumatic fev’^er 

Relation of Rhenmahc Fevei to Othet Diseases — To chorea The 
relationship between rheumatic fevei and chorea will be discussed later 
under “ chorea ” 

To atrophic aithutis Some believe that rheumatic fever and atrophic 
arthritis are different diseases, others that they may be different manifesta- 
tions of the same disease Dawson^®® and Boots favor the latter view 
Similarities are that both show familial tendencies , seasonal incidences are 
essentially alike, respiratory infections may piecipitate either, and sub- 
cutaneous nodules of essentially similar type are found m each There are 
marked dissimilarities the age incidences are very different , carditis is rare 
in atrophic arthritis, common m rheumatic fev'^er The latter is also char- 
acterized by erythemas and by response to salicylates absent m the former 
In atrophic arthritis, agglutinins to hemolytic stieptococci are present but 
antistreptolysins are absent, m rheumatic fever the opposite condition 
obtains 

As evidence of a close relationship Young and MacMahon reported 
cases in which chronic atrophic arthritis followed what w'as presumably rheu- 
matic fev'^er and m which mitral disease was present From a study of 
pathologic findings in other cases (not these cases) they concluded that 
articular tissues in either disease presented no definite differentiation 
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(The report is open to criticism Thirty cases were collected, but data on only 
10 were tabulated and then so bi lefly that the reader cannot form his own conclusions 
Only two case reports were given and these are inadequate for one to accept the diag- 
noses given No roentgenograms, electrocardiogi aphic reports, serologic differentia- 
tion or pathologic studies in these particular cases were given The report seems pre- 
mature m that no cardiac pathology was available to prove that the caiditis was of the 
true rheumatic variety (with Aschoff bodies, etc ) or of a "nonspecific type” Pa- 
tients with atrophic arthritis do occasionally derelop a nonspecific carditis (Boas and 
Rifkin, 1924) Patients nith atrophic arthritis frequently state that their disease 
started as an " acute rheumatic fever ” or “ inflammatory rheumatism ” Practitioners 
are generous with these terms in any acute arthritis, forgetting that acute atrophic 
arthritis may occur Careful questioning commonlj’- reveals that acute atrophic 
arthritis, not acute rheumatic fever, initiated the chronic arthritis Even were a pa- 
tient to present pathologic evidence of rheumatic carditis and of atrophic arthritis, it 
could not be concluded that the two were part of the same disease One could onlj 
conclude that the patient had both diseases, a state of affairs occasionally quite per- 
missible by the law of coincidence or the chances for a double simultaneous infection 
—Ed ) 

Shapiio^®'' believed that juvenile rheumatic fevei has little if anything 
in common with chronic arthiitis “ In the hundreds of cases of rheumatic 
infection which I have followed for the past 12 j^ears I have never seen one 
instance where the patient developed chronic arthritis directly following 
juvenile rheumatism ” 

To subacute bacterial endocai diiis About 4 per cent of patients with 
rheumatic fevei later succumb to bacterial endocarditis (White and Jones, 
1928) The majority (50 to 65 per cent) of patients with subacute bac- 
teiial endocarditis have previously had rheumatic fever Ideas as to the 
nature of this close lelationship are that (1) rheumatic and bacterial endo- 
carditis aie reactions of different intensities to the same infection, or (2) 
subacute bacterial endocarditis is a secondai) infection superimposed (a) 
on old 01 healed iheumatic valvular lesions, oi (b) on recent or active rheu- 
matic vegetations Fiom a study of 26 cases Von Glahn and Pappen- 
heimer^®” concluded that bacterial endocarditis in iheumatic patients is due 
to the superficial implantations of non-hemol) tic streptococci on active un- 
healed (not old) iheumatic vegetations It is not the old scarred valve that 
IS predisposed to subsequent infection with bacteria, but the valve or 
auricular wall affected by fresh, unhealed verrucae or plaques Active 
1 heumatic vegetations are a necessary prei equisite to bacterial implantation 

Diffe) ential Diagnosis Rheumatic fevei must fiequently be differen- 
tiated from acute atrophic aithritis, acute polyarticular gout, or acute gonor- 
rheal polyarthritis or polyarthralgia Master and Jaffe compared electio- 
cardiograms in 63 cases of rheumatic fever and 50 cases of acute atrophic 
arthritis In those with rheumatic fever significant electrocardiographic 
abnormalities were found in 100 per cent (when daily tracings were taken) 
In those with acute atrophic arthritis there was a complete lack of electro- 
cardiographic evidence of myocardial disease Thus the presence of a 
definite abnormality in a given case would speak for rheumatic fever 
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(Master and Jafte have accepted the criticism that the presence ot absence of an 
abnormal electrocardiogi am may ha\e influenced them in making a diagnosis of one 
or the other disease, and admitted a recent tendency to do this but believed that the 
differentiation was accurate none the less Before one can establish the practical 
value of this dififerentiation furthei data should be forthcoming, particularly on how 
early in the disease and after about how many tracings the electrocardiographic ab- 
normality becomes appaient The paying patient oi moderate means cannot afford 
many serial electrocardiograms, and, as mentioned befoic, single tracings are fre- 
quently negative m the early stage of acute iheumatic fever when differentiation is 
most desirable — Ed ) 

The earty polyarthi itic or polyai ihralgic phase of gonoi rheal rheumatism 
IS often mistaken for rheumatic fever Furthermore, a patient with chronic 
gonorrheal uiethntis may develop rheumatic fever, the latter being regarded 
as gonorrheal polyarthritis In such cases Myers and Boots base dif- 
ferentiation on the electiocardiogram, a positive oi negative salicylate effect, 
bacteriology and cytology of synovial fluid, and the gonorrheal complement- 
fixation test 

An initial attack of rheumatic fever may occur after the age of 50 or 60 
years However, the commonest form of acute arthritis m males more than 
40 or 50 years of age is from gout, according to Hench It is com- 

monly misdiagnosed rheumatic fever The stage of acute rheumatic poly- 
arthritis is usually considerably longer (20 to 50 days) than that of gout (7 
to 20 days) The diagnosis of iheumatic fever should not be dismissed 
simply because a patient is more than 50^''® Diffeientiation is made on 
electrocardiographic evidence, estimation of the blood uric acid, effects of 
salicylates or colchicine, and on the clinical course 

Cowse and Piognosis The course and prognosis of rheumatic fever 
are almost entirely that of its cardiac component The course is generally 
one of remissions and exacerbations, with occasional arrest, but usually with 
a more or less relentless progression Exacerbations are so frequently pre- 
cipitated by respiratory infections that some regard the latter not as non- 
specific precipitating factors but as an integral part (indeed the specific 
beginning) of either the first or subsequent attacks (Dther factors, how- 
ever, will provoke attacks tonsillectomy, severe injuries, injections of 
typhoid vaccine, or an abdominal or other operation Bland and Jones 
noted an initial, generally a subsequent, attack after tonsillectomy, ap- 
pendectomy, or arthrodesis Intravenous injections of typhoid bacilli have 
been used in the treatment of the disease To study the effect, Bland and 
Jones gave a total of 12 such injections to 10 patients In six cases an 
exacerbation appeared immediately or within three weeks In two cases 
there was a doubtful, in four no, reaction No serious effects were noted 
Following the reactions “ there seemed to be a more rapid progression to 
quiescent rheumatic fever than was previously noted ” Studying the im- 
munity mechanism, Coburn and Pauli performed splenectomy on 20 chil- 
dren with quiescent rheumatic fever, in nine of these 20 cases recrudescences 
developed as a direct sequel to splenectomy , none died 
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Effect of Piegnancy With others Wilhus believed that in many 
cases of rheumatic cai ditis the stresses of the latter months of pregnancy, of 
actual labor and those incident to the subsequent physical care of the infant 
may precipitate cardiac decompensation However, trouble does not always 
develop Of 38 iheumatic women seen by Brenner 15 had no trouble 
with repeated pregnancies up to 10 Four had no trouble with one or more 
early pregnancies, but heait failuie developed aftei later pregnancies In 
19 cases heart failure began oi became woise in the first pregnancy, four 
patients died within a few weeks of deliveiy 

Evidences of Activity oi Reactivity The following are considered evi- 
dences of activity of the disease the usual clinical evidence of slight per- 
sistent fever, tachycardia, joint pains, nodules, persistent underweight, 
palloi, unexplained abdominal pain, nosebleeds, tendency'^ to vomit, leuko- 
cytosis, lassitude, an inci eased sedimentation latc, and electrocardiographic 
alterations The disease may^ be activ c, howevei , without fever 

If in the absence of fever the sleeping pulse latc is about the same as “ the 
aleit rate” (when the child is avv'ake), activity can generally' be presumed 
A. reciudescence is often evidenced by gradual quickening of both sleeping 
and alert pulse rates On the othei hand, if a drop of 10 to 20 beats per 
minute during sleep is noted, a rapid aleit rate is probably of nervous 
01 igm 

Recwicticcs Of Shapiro’s 342 patients, 52 per cent had only one 
attack within the period of study (12 years or less), 48 pei cent had one or 
more recuriences Of the latter, 27 per cent had them within one year, 54 
per cent within two yeais, 70 per cent within thiee years, and practically all 
within nine years Of Gilkey’s 458 patients, 49 per cent had recurrences 
within thiee years Of Preston’s^®® 157 patients with caiditis 30 per cent 
had one attack only, 38 per cent had one i elapse, 32 per cent had two or more 
1 elapses Of those without carditis, 70 per cent had one attack, 24 per cent 
had one relapse, 6 per cent two or more 

End Results The course of rheumatic carditis has been outlined by De 
Giaff and Lingg^^^ who studied 644 patients who died of it Fifty-six pei 
cent were males, 44 per cent females Rheumatic carditis usually existed 
alone (95 per cent of cases), was seldom combined with other etiologic 
types (5 per cent) The average patient is infected at the age of 17 years, 
but will be free of symptoms and able to carry on oi dinary physical activity 
for 1 1 years He will then begin to suffer f i om diminished cai diac reserve, 
culminating in heart failure two yeais later Fiom this time until Ins death, 
three yeais later, he is wholly' an mv'alid, oi at least in most cases is seriously 
incapacitated The peiiod of economic usefulness of a rheumatic v'lctim is 
generally less than nine, not more than 11, years after the initial rheumatic 
infection Once symptoms of cardiac insufficiency appear, heait failure and 
death rapidly ensue Fifty per cent suffer their first symptoms and failure 
and die within a period of fiom 16 to 20 years after initial infection (or 
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between 20 and 40 years of age) To see even teiniinal stages of the disease 
in patients more than 50 years of age is uncommon Death usually occurs 
from heart failure, but life is shortened m some cases by subacute bacterial 
endocarditis, pneumonia and other diseases Of the 644 patients m De 
Gratf and Lingg’s series, 43 per cent developed auricular fibrillation, but this 
did not per se determine prognosis on life expectancy When fibrillation, 
a late manifestation, set m, the die was already cast The incidence of the 
various valvular lesions was given Mitral disease was more frequent in 
women, aoitic disease m men The location or number of valves affected 
did not seem to influence the duiation of life except m the case of pulmonic 
or tricuspid valves then the prognosis was less favoi able 

A similar study of 113 cases was made by Davis and Weiss After 
the onset of the disease, the patients lived from a few weeks to 40 yeais 
About 50 per cent lived less than six )'ears about 50 per cent lived from six 
to 25 years 

Etiology and Pathogenesis Arguments on \arions theoiics die essen- 
tially similar to those repoi ted in pi evious Reviews 

Infections Ihcoiy Evidence supporting this theoiy is diiect and 
indirect Presumably direct evidence is that from cultures of the blood, 
nasopharynx and other tissues Blood cultuies by McIntosh and Wood^'® 
were negative m six cases, positive for non-hemolytic streptococci m one 
As already noted, the frequency with which tonsillar or upper respiratory 
infection occurs as a precursor of rheumatic fever has again been demon- 
strated by Coburn and Pauh,^'® Gilkey and McIntosh and Wood The 
significance of this prodromal infection is debated In Bland and Jones’ 
series^'® of “over 1,200’’ rheumatic childien and adolescents, respiratory 
infections were experienced by 75 pei cent of those with recurrences How- 
ever, many exacerbations occuried without preceding respiratory infections 
and recurrences were frequently precipitated by other and nonspecific fac- 
tors such as accidents, abdominal operations, or injections of typhoid vac- 
cine Bland and Jones therefore concluded that the bacteria causing les- 
piratory infections may not be as specifically related to the disease as some 
believed, but may be of secondary importance 

Of rheumatic attacks among 222 patients of Wheeler, Ingerman, DuBois 
and Spock less than 10 per cent were preceded within three weeks by a 
respiratory infection When such infections did develop, only 16 per cent 
of them produced rheumatic activity Practically all of another group of 
123 patients suffered respiratory attacks on an average of five each Al- 
though 54 per cent of these infections were with hemolytic sti eptococci, 84 
per cent were not associated with rheumatic activation A comparison of 
4867 throat cultures from 123 rheumatic, and of 1231 cultures from 109 
nonrheumatic, children by Wheeler, Wilson and Leask showed no sig- 
nificant difference m the frequency or in the appearance time of hemolytic 
streptococci and no notewoithy difference in the incidence of such organisms 
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in throats duung apparent health, uppei respnatory infections or rheumatic 
activity These authors concluded that an etiologic relationship between 
rheumatic fevei and respiratory infections with hemolytic streptococci was 
not evident 

This conclusion is at variance with that of Cobuin and Pauli who 
distinguished between respiratory infections with non-toxin producing 
hemolytic streptococci, ineffective in piovoking rheumatic exacerbations, and 
those with a strong, skin toxin-pi oducing hemolytic sti eptococcus capable of 
activating rheumatic processes In the winter of 1934, the throats of a 
group of rheumatic children weie infected with the former type — a non- 
toxin producer in none did an exacerbation develop, noi did any during a 
subsequent influenzal epidemic Soon thereafter these same children were 
exposed to an epidemic of a toxin-producing hemolytic streptococcus of a 
single type Of 16 rheumatic children thus affected, 14 had acute rheu- 
matism, two escaped The 14 affected patients developed increased anti- 
streptolysins with the onset of symptoms The two who w'ere definitely 
infected with the same toxin-pi oducer but escaped a rheumatic exacerbation 
did not develop antibody (antistreptolysin) response Seven rheumatic 
children did not contract the toxm-producing streptococcal infection, thus 
indicating that some susceptible persons may Ine in close association with 
an epidemic of acute rheumatism, develop no rise in antistreptolysins and 
maintain excellent health An additional patient, one w’lth congenital heart 
disease, did become infected with the “ effeetive strain ” and did develop a 
typical antibody response, yet this patient escaped iheumatic manifestations, 
indicating that more than a bacterium is responsible for the disease Cul- 
tural characteristics of the effective and non-effective stiains were essentially 
similar, but the effective strain was capable of producing strong skin toxins 
and streptolysins and was indistinguishable from scarlatinal strains of 
hemolytic streptococci 

Indirect evidence for the infectious theory is derived from skin tests, 
and tests for streptococcal agglutinins, antifibi inolysms, streptococcal com- 
plement, antistreptolysins and precipitins Skm tests with hemolytic strep- 
tococci were " positive ” in 80 per cent of Gilkey's 458 rheumatic children 
and m 20 per cent of controls, and in 75 per cent of Kaiser and Keith’s 
200 rheumatic children and in 32 pei cent of their non-rheumatics They 
were also positive, howe\ei, in a fairly high percentage of patients with other 
streptococcal infections 

Agglutinins Blair and Hallman found a somewhat larger percentage 
of high agglutinin titeis with serums from cases of rheumatic fever than has 
been reported by otheis Twenty-five serums from 24 patients were tested 
agglutinins to Cecil’s typical strains of hemolytic streptococci AB 66 (from 
a patient with atrophic arthritis) and Q 33 (from a patient with rheumatic 
fever) were found in dilutions of 1 160 or more iii 14 seiums Only one 
patient with rheumatic fever had agglutinins (1 40) to Streptococcus 
VII idans 
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The shcptococcal coinplevient-fiialion test was positive in vaiying de- 
grees in Cobuin and Pauli’s active cases of rheumatic fever (1932), but was 
only occasionally positive (sometimes strongly) m quiescent cases Beck 
and Coste found tlie test positive for only seven of 79 patients with 
various types of rheumatism or arthritis, presumably streptococcal it was 
positne in two of four cases of rheumatic fever, but also often positive m 
cases of pregnancy and of tuberculosis 

Antifihnnolysins Broth cultures of hemolytic stieptococci (but not of 
other organisms) of human origin rapidly liquefy the fibrin clot of normal 
human plasma In patients con\alescent from acute hemolytic streptococcal 
infections (and rheumatic fe\er) the fibrin clot is highly resistant to this 
fibrin-lysis owing to the presence of a substance (antibody) called “ anti- 
fibrinolysin ” Although certain amounts of antifibnnolysm are found in 
the plasma of normal persons and those without e\ idence of recent hemolytic 
streptococcic infection, Myers, Keefer and Holmes found much greater 
amounts in plasma of patients with erysipelas and other acute hemolytic 
stieptococcal infections and with rheumatic fever (However, antifibrinolysms 
were not found m cases of atrophic arthritis — Ed ) 

Precipitins Extending preMOUs work (Coburn and Pauli, 1932, 
Schlesinger and Signy, 1933) Schlesmgei, Signy and Payne"”'’ demon- 
strated precipitins to hemolytic streptococci m the blood of non-rheumatic 
patients with recent tonsillitis, but in greater amounts m that of rheumatics 
Precipitins are practically absent in cases of quiescent rheumatic fever, in 
rheumatic patients, they generally appear between the tenth to thirtieth day 
after the acute throat infection Just at this time rheumatic relapses com- 
mence Apparently when immune responses are at their height, the patient’s 
tissues seem to possess a vulnerability that perhaps allows an as yet undis- 
covered cause of rheumatic fever, perhaps a virus, to enter the body or, hav- 
ing already entered, to become active 

Antistreptolysins The normal level of antistreptolysins is from about 
50 units''^® to 100 units"”® Blair and Hallman"”® found increased anti- 
streptolysins in 15 of 18 rheumatic patients The disease was “ inactive ” 
in the three whose titers were normal Coburn and Pauli found a marked 
increase in antistreptolysins (to an average of about 500 units) in rheumatic 
patients infected by the “effective strain” of hemolytic streptococcus, the 
increase was coincident with onset of symptoms of rheumatic activity Un- 
less such a rise appeared, no rheumatic exacerbation was experienced 
Apropos of the reported rarity of rheumatic fever in the South as compared 
to the North, Coburn and Pauli found that high antistreptolysin titers are 
more prevalent in latitudes over 40° than in those below 35° However, 

f 1 * Wilson and their colleagues use the terms “ antihemolysm ” and " antistrep- 

01} sin synonymously, but prefer the term “antistreptolysin” which emphasizes the rela- 
tion of the antibody to streptococci To be absolutely correct one should use the term 
antistreptohemoly sin ” The antigen, streptolysin, is a soluble product of hemoly tic strep- 
cocci which hemolyzes erythrocytes The antibody, antistreptohemolysm or “ antistrep- 
P ysin, neutralizes the antigen streptolysin , one titrates \\ ith streptoh sin to determine the 
presence and titer of “ antistreptolysin Ed 
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the work of these imcstigatois is again at vauance with that of their fellow 
townsmen, Wilson, Wheeler and Leask"^^ The lattci made clinical, bac- 
tenologic and immunologic studies on 80 rheumatic subjects ovei a period 
of 12 to 18 months The average antistreptolysin value was 135 units for 
those with inactive disease, the range was 25 to 715 units The range 
among patients with inactive or acti\e rheumatism oi with respiratory in- 
fections was about the same Those with respiratory infections unasso- 
ciated with hemolytic stieptococci showed a higher average titer and a 
greatei rise than those with hemolytic sti eptococcal respiratory infections 
An inci eased titei therefore does not necessarily indicate a hcmoljtic strep- 
tococcal infection Rheumatic activity developed m many cases without 
piehminaiy respiratoi} infection t\vo-thirds of them had no rise m anti- 
streptolysin titei A rise in antistieptolysins is therefoie not a necessary 
accompaniment of rheumatic fever Inci eased antistreptolysins seemed 
directly related to the extent of the local and constitutional symptoms of the 
lespiratory infection, irrespective of the presence of hemolytic streptococci 
and bore no relation to the clinical couise of rheumatic activity 

lute) p} etatwn of Immunologic Data (The work of the Columbia group 
seems to be m sharp contrast with that of the Cornell group The writings of the 
former seem to us easier to follow, although the work of both groups appears to lia\e 
been clone \erj carefully and exhaustively It was impossible for us to interpret these 
immune responses or to harmonize the conflicting view’s In an attempt to do so the 
editors wrote Drs Wilson, Coburn and Pauli A possible explanation was offered 
by Dr Wilson She and her colleagues included non-rheuinatic children among then 
controls Coburn and Pauli apparently did not Antistreptolysin values for babies 
approximate those for adults, but those for childien may not Because children are 
so susceptible to respiratory infections they may', even after minimal infections, have 
values higher than adults or babies Rheumatic fever m childhood may be an entity 
not entirely comparable to that in adults A further factor may have been the selec- 
tion of cases for study there may have been less selection of those of Wilson and her 
colleagues who included records of all cases seen m a specified time Since high anti- 
streptolysin titers were noted in patients who did not develop rheumatic exacerbations 
Wilson was inclined to doubt the importance of a special, potent strain of hemolytic 
streptococcus Obviously', final interpretation must await more data thereon How- 
ever, the preliminary interpretation of Coburn and Pauli is given — Ed ) 

Three factors seem to be necessary for the production of a rheumatic 
attack (1) infection, not just with any hemolytic streptococcus but with a 
highly effective agent — a stiong soluble-toxin producing hemolytic strep- 
tococcus, (2) a disease pattern peculiar to each iheumatic subject, (3) an 
intense immune i espouse as indicated by a rise in antistreptolysins A 
patient can be infected with an “ effective stiain,” but unless a marked anti- 
body response develops, a rheumatic exacerbation does not ensue There- 
foie, the character of the antibody lesponse plays a large part m detei mining 
whether an attack will follow If the patient’s antibody-producing tissue is 
quiescent when the hemolytic streptococci or othei precipitating agent acts 
(for example, an operation such as splenectomy), no rheumatic exacerba- 
tion ensues If the antibody-producing tissue is m a state of activity at that 
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time, an cxaceibation ma} result (To tins extent, then, the patient is as much, 
if hot more, the cause of the disease than the invading substance — Ed ) Thus the 
pathogenesis of iheumatic fe\ci is piesuniabh as follows (1) the toxin- 
producmg hemol}tic stieptococcus initiates a pioccss peculiar to rheumatic 
subjects, (2) m the couise of the process a substance is released presumabl} 
from the antibody-producing tissues, w'hich directl} or mdirectl) alters 
mesodeimal structures, this substance is probably not the infecting organism, 
and at present theie is no evidence to suggest that it is viable, and (3) the 
release of this toxic substance seems to occui only wdien there is an immune 
response to hemol} tic streptococci 

Coburn and Pauli’s idea of a moie oi less specific sensitivity or allergv, 
a peculiar antigen-antibody leaction invohing a special type of hemolytic 
streptococcus, is in contrast with that of Sw'ift‘” and others that rheumatic 
fever results from a hypersensitiMty to a wide lange of streptococci oi other 
bacteria The idea of a bioad sticptococcal allerg) is accepted b) man) ’ 

160 213,-14 -lo support of the allergic theor) \anous tissue reactions, in- 
cluding some resembling those of rheumatic fe\er, w^ere produced by 
ChiarC®' in animals gnen allyl-foimiate, b) Baker, Thomas and Penich 
in animals sensitized to beta hemol) tic streptococci, and by Andiei and 
Ravenna m animals sensitized to arthrotropic streptococci How e\ er, 
not all of the animals presented these reactions, and many of the reactions 
W'ere considered quite nonspecific, unlike the lesions of rheumatic fever 

Objections to the idea that the disease repiesents general allergy have 
been raised by Stuart-Hariis and by Sayle Objections are that (1) 
the percentage of skin reactions to hemolytic streptococci is no greater m 
rheumatic than m control groups, and is much less than m scarlet fe\er, 
(2) skin reactions to non-hemolytic streptococci are present m rheumatic 
fever but also in controls, (3) there are many diseases due to hemolytic 
streptococci and other organisms, to wdiich candidates for rheumatic fever 
should be sensitive, w'hich are not associated with rheumatic-hke manifesta- 
tions, (4) certain “ skin-positive rheumatic patients ” with hemolytic strep- 
tococci in their throats escape relapses, and ( 5 ) m artificial sensitization, the 
silent period between resensitization and symptoms becomes less and less, 
in rheumatic fevei it remains about the same in spite of repeated exacerba- 
tions 

The frankest objections are those of Freeman,""” wdio criticized the wdiole 
idea of bacterial allergy in rheumatism, paiticularly the chronic types In 
the first place “ allergy ” is at present a non-definable term, even authorities 
being troubled by its ambiguity and the difficulty of using it with precision 
The types of streptococci, the germs presumably most concerned with bac- 
terial allergy m rheumatism, are not yet satisfactorily classified Skin tests 
afford little or no assistance and are quite inadmissable as evidence for 

allergy because their results are so inconclusive in rheumatism the reac- 
tions vary greatly in intensity and time of appearance (four hours to four 
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days) They do not appeal aftei five to 10 minutes as do the characteristic 
“wheal” reactions of “alleigic diseases” like hay fever Reactions ma\ 
also occui in non-rheumatic persons and are not characteristic cither of the 
disease undei study or e^en of the organisms used theiefor Various 
immunologic reactions repoited are not clear-cut because the antigenic 
properties of the responsible stieptococci are adaptable, not fixed One must 
strictly dififerentiate between (1) a specific infectious disease with allergic 
phenomena (as in tuberculosis), and (2) an “ allergic disease” of thp sort 
usually charactei ized by paioxysmal attacks, as m asthma, hay fever, etc 
Aschoff would say, allergic phenomena ai e present in rheumatism, but rheu- 
matism IS not an alleigic disease This does not help us, however, to under- 
stand rheumatism “ The use of the \\ord, ‘ allergy’ will help only m so 
far as it emphasizes the action of the dissoh cd pi oducts of m\ ading niicro- 
oiganisms (rathei than the whole organism itself) and the necessity for 
immunization and desensitization We are inclined to believe that so 
beautiful a woid as allergy must mean something important without con- 
cerning ourselves too much as to what that something may be We are 
working in a fog and have as yet no cleai \ ision The word allergy is, to my 
mind, not a gleam of sunshine breaking through, but an extra wisp of fog ” 

Vi) us Theoiy In some ways rheumatic fever lesembles a virus disease 
(Sayle -^®) In certain diseases the virus apparently enters the body via the 
nasophaiynx, a nasopharyngitis precedes iheumatic fevei Some virus 
diseases predispose to lecurrences, which is the case m rheumatic fever 
Virus diseases generally have a long inoculation period (nine to 24 days), 
the “ silent peiiod ” in rheumatic fever is about 10 to 21 clays Viruses are 
difficult to grow and are generally ultramicroscopic , were a \irus responsible 
for rheumatic fevei, cuirent failures to giow oi see it could be explained 
In some virus diseases inti acellulai inclusion bodies ai e demonstrable , they 
have not been found m iheumatic fever, although granules of an unknown 
nature have been found within tissues by cei tain stains 

Schlesingei, Signy and Amies isolated from the j^eiicaidial fluid of 
seven patients and from the pleuial exudate of one patient particles which 
resembled virus elementary bodies Suspensions of these bodies were spe- 
cifically agglutinated by seiums of patients with active rheumatic fever, but 
weie not agglutinated by that of normals oi of patients with inactive rheu- 
matic fever oi with various non-iheumatic infections Coles recovered 
similai “ virus-hke bodies ” fiom pericardium and pericardial exudate of a 
victim of iheumatic fever (also from synovial fluid in four cases of atrophic 
aithritis) 

(Proof of the significance of these bodies lies in the reproduction of the disease 
when thev are injected into animals This has not been done by any of these workers 
—Ed ) 

Theoiy of N onspecific Infection Pins Vitamin C Deficiency Supple- 
menting work with Mettiher and Connor (1934), Rinehart presented fur- 
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ther work in support of his idea that rheumatic fe\er may be the lesult of the 
combined influence of deficiency in Mtamin C and infection In guinea- 
pigs on a diet devoid of \ itamin C which \\ ere inoculated with a gumea-pig 
strain of hemolytic streptococcus oi othei organisms, cardiac and articulai 
lesions, and occasionally subcutaneous nodules, notably lesembhng those of 
iheumatic fevei, developed with considerable fiequency Guinea-pigs in- 
fected with these oigamsms but on an adequate diet did not show such 
lesions, and those treated with a deficient diet alone show'ed only slight 
lesions Swnft "" agreed that lesions of some sort w^ere thus experimentally 
produced, but thought they w^eie scorbutic, not rheumatic He and his col- 
leagues found no difference betw'een rheumatic and non-rheumatic pa- 
tients in the metabolism of vitamin C Patients wnth active and quiescent 
rheumatic fever w'ere treated wuth cevitamic acid (concentrated vitamin C) 
The course of the disease w^as uninfluenced Faulknei also noted no 
definite effect from feeding a high-vitamm C diet m 27 cases of rheumatic 
fever 

Perry-"® applied the Harus-Ray test foi vitamin C deficiency (urinary 
excretion of ascorbic acid after the admimsti ation of a test dose of vitamin 
C) to five patients with active and six wnth quiescent rheumatic carditis 
Two of the former and three of the latter ga\e evidences of a mild vitamin 
C deficiency However, the capillary resistance test w^as normal in all five 
It W'as concluded that mild degiees of vitamin C deficiency are not uncom- 
mon in rheumatic childien but are not important in the etiology of acute 
rheumatism 

Warner, Winterton and Clark found a much highei consumption of 
fresh fruits and vegetables by rheumatic children and their families than by 
children in institutions in which there was a very low incidence of rheu- 
matism Although the consumption of animal protein and dairy products 
was low and that of carbohydrates high in the rheumatic group, no one 
dietary factor could be found as a contributory cause for the disease Extra 
feedings with vitamins A and D pi oved of little value 

Tieafment — Fo7 the genet al disease Ritchie^®® asciibed no curative 
value to any serum, vaccine or medicine, including salicylates The ma- 
jority ascribe to salicylates only an analgesic effect, and no power to prevent 
or modify carditis Citing reports on their ineffectiveness in preventing 
carditis and on their occasional toxic effects, Apfel stated that the use of 
salicylates is continued “ simply because it has been handed dow n to us and 
we don’t know what better to use ” That salicylates are a specific is a 
pernicious doctrine,” according to Eason who considei s doses now used 
sometimes dangerous Othei s do not approve “the current fashion of 
belittling the use of salicylates ” Antell still regards them as “ the sheet 
^chor ’ of treatment, even if they are not specific and are only analgesic 
e prescribes them in large, “ almost toxic ” doses for children, 60 to 120 
grains m 24 hours with sodium bicarbonate Taussig®®® prefers aspirin 
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to sodium salicylates, considers 30 to 45 grams daily sufficient, and 10 
grains of salicylate per 10 pounds of body weight as a maximal daily dose 
for most children Wilkinson^®'' and Lyon ^ believed that inadequate 
doses are generally given and that, when enough is used, the drug does 
definitely prevent or modify the caiditis in some cases To prevent acidosis 
Lyon prefers “ sahcionol,” an alkalized salicylate 

Replacing salicylates, amidopyrine is favored by Apfel,'"' neocinchophen 
{'tolysm) by Poynton Fraser""* saw an instance of fatal cmchophen 
poisoning in a case of rheumatic fev'er Slocumb reported the use by 
Frazer and Walsh of intravenous injections of olwe oil, reduction of 
fever and “ adsorption of toxins by the minute fat globules ” were pre- 
sumably obtained (Laboratory studies had not >ct been carried out The work 
has not been fully reported — Ed '1 With similar intent St Jacques”" gave 
colloidal charcoal intravenously (The data are verv meager No conclusions 
can be drawn — Ed ) When the hemoglobin fell below 50 per cent, Lyon 
gave pel iodic transfusions of 100 to 200 c c of blood 

Extia vitamin C was given by Rinehait who was encouraged by pie- 
liminaiy results Flowevei, no specific eftect from vulamm C (530 c c of 
orange juice, or 200 to 300 mg m crystalline form) daily for four weeks 
was noted by Faulkner"” The use of vitamins A and D “ radiostoleum ” 
appeared of little value to others 

Ton<;xUectomy Opinions on the value of tonsillectomy still differ The 
majority favor early tonsillectomy if the tonsils aie definitel) diseased, but 
believe it should be done only when the disease is i datively inactive 
roo 203,227 220,233 Qthervvise, ail exacerbation ma} be precipitated If the dis- 
ease’s activity IS unusually peisistent, tonsillectomy may have to be done 
while activity is present (According to Robey, 1932, tonsillectomy even during 
activity of the disease can generally be done with safety and may be necessary if such 
activity IS prolonged — Ed ) As a prophylactic Lyon advised salicylate 
therapy for 10 days before and after tonsillectomy Some favor tonsillec- 
tomy on suspicion in all cases, ev'^en when tonsils aie not obviously infected 
Tonsillectomy does not prevent rheumatic fever, which may lesult from 
phaiyngitis in a tonsillectomized child, but a clean throat will dimmish a pre- 
disposition to upper respiratory infections According to the large statistics 
of Kaiser,^® the child who has had his tonsils out is less likely to have rheu- 
matic manifestations, and if he does have them serious cardiac complications 
are less likely to develop Although the incidence of recurrent attacks was 
not influenced by tonsillectomy, the moitality among 600 children vv'as about 
twice as high m those who had tonsils at the time of the initial attack as m 
those vvdiose tonsils had been removed Gilkey^®® likewise found a 50 per 
cent lower mortality rate among those whose tonsils were out before the first 
attack Preston,^®® however, found only a slight advantage foi the tonsil- 
lectomized child 

Vaccines, AntitoMu Attemjits at desensitization by streptococcal vac- 
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cines and filtiates seemed Avorth-while to some,’"" useless to others^'® 
Streptococcal antitoxin (scarlatina) was used b) Eason in 37 cases, in 73 
per cent “ complete reco\er}' ” ensued after the use of 30 c c twice, 36 hours 
apart Further doses had to be given to 27 per cent of the patients Im- 
provement began \vithm 24 hours of the tvo initial doses A biief febiile 
reaction usually preceded improvement Seium lash and fever for one to 
two days later appeared m 32 cases One patient died probably from a 
serum effect Two of three contiol patients tieated with normal horse 
serum also lecoAered Because a few of the patients were rehe^ed without 
de^ eloping febiile reactions, Eason beheeed that results weie not entirely 
due to a foreign protein effect No conclusions on the prevention of 
carditis were given 

(The use of three controls was insiifiicient Foreign piotein reactions may not 
need to be febrile to be effective To date v\c would conclude that this “antitoxin 
method” gave nonspecific results, due to a foreign protein reaction — Ed ) 

Using scarlatinal toxin Coburn and Pauli attempted active immuniza- 
tion of 113 normal persons Skin reactions to streptococcal toxin were 
markedly diminished thereby, but there was no evidence that this treatment 
increased resistance to streptococcal infections or prevented rheumatic fevei 
Ten patients with quiescent rheumatic disease weie given “passive im- 
munization” with antitoxin ( antistreptococcal serum) The introduction 
of these protective antibodies just prioi to an expected attack (just after a 
streptococcal infection) did not decrease, and possibly inci eased, the intensitj 
of the rheumatic recrudescence 

Feve) Theiapy with Typhoid Vaccine oi Radiant Eneigy Tjphoid 
vaccine intravenously should be tried when salicylates fail, according to 
Cecil'®*, acute febrile polyarthritis may be theieby aborted Although 
reactions to such v’^accine, gwen when the disease is relativ'^ely mactiv’^e, may 
provoke a mild exacerbation, the disease thereafter may become more 
rapidly quiescent, according to Bland and Jones 

Fever therapy was given by Sutton and Dodge to 18 patients with 
active carditis In 16 (who also had chorea) fev'^er was produced by typhoid 
vaccine reactions, in two by radiant energy From four to 14 fevmr sessions 
were given over a period of five to 26 days In all cases clinical signs of 
activity of carditis completely subsided within 10 to 14 days after treatment 
However, m some cases, relapses occurred after several months The 
conclusions were that such fever therapy did not harm patients with sub- 
acute or inactiv^e iheumatic caiditis, it seemed to benefit them and deserv^ed 
further study 

(The period of observation, about tvv’O years was too short to permit final con- 
c usions on the permanency of the effect Further study is also required to confirm 
c apparently good immediate effects — Ed ) 

Splenectomy did not favorably modify the couise of the disease 
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Foi Joints Rest and salicylates continue as standaid therapy Splints 
pi Opel ly applied are far supenoi to salicylates ( Apfel '■') 

Foi the Heait Theie aie three objectives (1) immediate lelief of 
symptoms, (2) restitution of cardiac reseive to the greatest degree possible, 
and (3) maintenance of cardiac efficiency after the patient is up and about by 
a carefully planned and mdividuah/ed legimen Indications for digitalis, 
quinidine, and saljigan or other diinetics have again been given i"*. jts mo-=o: 
The minutiae of a “caidiac legimen” are cleaily set forth in seAeral 
shoit readable papeis which particulanzed the time foi renewal of activity of 
the convalescent patient, the plan of giaded actuit} and the method for 
lecogmzing the changing functional status of the heart The 
physiologic effect of light muscle training w'as carefully studied by Proger 
and Korth The establishment of coinalescent “hospital-schools” and 
caidiac camps has made much more effective the caie of convalescent chil- 

dien^"® 238 

To lessen caidiac stiaiii and to pre\ent disastei m cases in wdiich patients 
become piegnant, cesaiean section undei local or spinal anesthesia, oi in- 
duction of premature labor,’®® may be indicated 

For pericardial effusions Antell prefen ed the use of oxygen tents foi 
two to four days lather than paracentesis 

Pi ophylaxis The prevention of the initial attack as w ell as of exacer- 
bations depends at pi esent on the fullest maintenance of a “ physiologic 
life ” Tins necessitates the education of cnic autlioiities to the value of 
smokeless, sunny cities wuth no oveicrow'ding and wuth w'ell-built homes, 
and the education of parents in “the wnse nuiture of children” with high 
resistance to disease — the presciiption for wdiich is good food, a proper ratio 
of rest and exercise, sunshine, frequent baths w'lth contiast douches, the use 
of porous, light w^arm clothing, the removal of infected foci, and above all, 
the avoidance of lespiiatory infections by shunning ciow'ds in unseasonable 
w^eather, and perhaps by the use of vaccines for childien wuth repeated 
colds ’®'' ■®'‘ "'’® Paiticulaily desiiable for childiui are long stajs in seini- 
tiopical or tropical climates 

Sydenham’s Chorea 

Choiea may occur alone or wuth other manifestations of rheumatic fever, 
chiefly arthritis and endocarditis Some consider it a disease in itself, 
others regard it as a symptom of rheumatic fever Still others believe 

It may be a symptom of several diseases The close relationship of chorea 
and rheumatic fever is often very apparent Considering chorea a single 
manifestation of rheumatic fever, Jones and Bland (Boston) found that 
of 1000 cases of rheumatic fever, nearly 50 per cent (482) had frank chorea, 
the rest had other symptoms of rheumatic fever without choi ea Of the 482 
that had chorea, 28 per cent had chorea alone, 72 per cent also had other 
symptoms of rheumatic fever In the South chorea is rare Of 224 pa- 
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tients with rheumatic caiditis in Dallas, Texas, only four had chorea^"® 
Choiea is considered a “ Mdnte man’s disease,” rare in Ameiican Indians 
and negroes"’® and in the tropics Howevei, Kutumbiah and Wig^”® 
noted sei eral typical cases m India 

If choiea is a separate disease from rheumatic fe\ei, according to 
Schwartz and Leadei one should expect the end of choreifoim motions to 
signify the end of the disease, but if it is part of iheumatic fe\ei, one nia} 
expect proof in the form of associated or subsequent caiditis Because in 
piactically all of their 75 cases of "puie chorea” (no history and no evi- 
dence of rheumatic fevei) carditis (myocarditis and mitral valvulitis) 
ee entually dee eloped w ithin seven to eight } ears, Schw'artz and Leader con- 
cluded that chorea is a s}mptom of rheumatic fever and that here also “ the 
heart is ahva}s mvohed ” In most cases the carditis dee doped insidiously . 
often evithout other attacks of chorea In no case did aortic valeulitis, 
pericarditis or subcutaneous nodules dee clop 

These findings are m shaip disagreement evith those of Jones and 
Bland Carditis dee eloped m only 3 per cent of 134 cases of “pure 
chorea,” those evithout other symptoms of rheumatic feeer, the mortality 
evas 0 7 per cent In contrast, carditis dee eloped in 86 per cent of 518 cases 
of rheumatic fee'^er evithout chorea, the mortality eeas 32 per cent It de- 
veloped in 80 per cent of 184 cases of chorea evhich preceded other evidences 
of rheumatic feeer, and m 60 per cent of 164 cases of chorea eediich folloeved 
other symptoms of rheumatic fee’^er The presence or number of attacks of 
chorea apparently did not influence the development of carditis Thus Jones 
and Bland regarded “pure choiea” as a mild manifestation of rheumatic 
fever, one of good prognostic import but one m itself not especially'- con- 
ducive to carditis 

From a study of 150 cases Geistley, Wile, Falstem and Gayle con- 
cluded that chorea is not a disease but a sy'^mptom, more fiequently of psy'chic 
trauma than of rheumatism In their cases little i elation to previous in- 
fection was found and no clinical evidence (no fever, leukocytosis, or in- 
creased sedimentation rate) of acute infection Only 12 patients showed 
persistent signs of carditis That other insults than rheumatism can cause 
chorea is also the suggestion of Hewiiis"'** who noted a case with neuro- 
syphilis, of Lewis and Minski wdio noted four cases with psychoses, and 
of Brian and Gerundo -’® who noted a fatal case of chorea giavidarum and 
concluded that, m pregnancy, one may’^ encounter the Sydenham ( rheumatic) 
^arlety or another type, a symptom of toxemia of pregnancy 

Treatment Usual recommendations are rest and quiet, good nursing, 
sedatives, sahcydates, pyramidon, arsenic or stramonium, but, unaffected 
thereby, the disease may run Its usual course of six to 10 weeks or longer 

243, 24" T 04- 

Jones - ' found streptococcal vaccine valueless Smalls antiserum 
(1927) helped onty 13 per cent of Wetchler’s patients 

Tonsillectomy Jones considered tonsillectomy indicated m cases of 
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choica with other iheumatic sjmptoms, but not paiticulaily in “pure 
choiea” It should be clone onl) when the disease is cjuiescent Tonsil- 
lectomy has no eflect on the couise, duiation oi tendency to lecurrences of 
choiea, but the tonsilkctomized patient with chorea is much less likely to 
have endocaiditis 

Niivanol Results from mivanol uerc satisfactoiy to Wetchler,"'^ who 
had no complete faihnes m 115 cases The disease was generally ter- 
minated within three weeks, although recuriences were not preeented The 
plan of tieatment and the “nn\anol leaction’’ weie described and a brief 
leview of the literatuic was gnen Iwcnty-onc moderatel} se^ere and five 
seveie cases weie ticatcd by Bendei and Pratt"'® with good results Two 
patients had iccurrcnccs within a ycai No harmful effects and no fatalities 
weie encounteied Jones"'’ used niixanol in thice cases, one patient had 
no febiilc leaction and obtained no iclief, anothei was unrelieved and a 
“ eer} seiious, almost fatal reaction with suppiession of bone marrow” de- 
veloped Jones consideied it a dangeious drug and its use unjustified 

Fcvci Ihcwpy Some behc\e that the lesults with nirvanol and other 
fevei-pioducmg substances aie due to the fe\er Jones"'" used typhoid 
vaccine for fevei therapy, his lesults (not full) repoited) were not striking 
The results of Sutton and Dodge (1933) with typhoid-e accine fever reac- 
tions, how'e^er, w'eie very sti iking, attacks were theieby shortened by an 
aveiage of 36 days as compared w'lth results wdien ph)sical therapy, drugs, 
and diets w'ere used The aveiage duration of attacks of 150 patients 
tieated by vaccine reactions was 8 5 da}S, that of 150 patients treated other- 
wise 42 6 days Sutton and Dodge*®'’’"'" lecentl) noted similarly good re- 
sults with “ aitificial fevei ” Foreign protein shock is avoided, fever is con- 
tiollable, and only one or two sessions (105° to 106° F for five hours) 
instead of seveial daily reactions aie necessary Associated active carditis 
was not aggravated, indeed seemed to be benefited thereby 

Desjaidins and Popp consideied artificial fev’ei theiap) most effec- 
tive All of nine childien “ impioved satisfactoiily ’’ Daily fever sessions, 
at 103° to 104° F for thiee to four hours, were giv’en foi one week “In 
a week’s time the attacks had passed ’’ Two patients with chronic chorea 
treated by Hefke weie “ impiov’ed,” and of seven previously treated 
unsuccessfully with typhoid vaccine, six weie conti oiled by artificial fever 
given by Schmidt ■*'’ Nine of 12 clnldien tieated by Schnable and Fetter 
were “ cuied ” after an average of four fev’ei sessions and had no recur- 
rences within seveial months Two children tieated with low temperatures 
were only partially relieved One child died 17 houis after collapsing 
during the first partial fever session as a result of a disturbance of the 
heat-regulating mechanism In spite of this they regard fever therapy as 
offering the best chance of cure (For comments on the general safety of fever 
therapy, the avoidance of unfavorable reactions and the probable inevitability of an 
occasional fatal reaction, the reader is referred to the discussion on fever therapy 
under “ Treatment of gonorrheal arthritis ” — Ed ) 
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Chronic Arthritis 

Incidence More statistics on the incidence and types of aitliiitis seen 
111 general piactice are needed Moie available aie statistics on the i dative 
incidence of different t}pes of arthiitis seen in special clinics Of 400 
coiisecutne patients with “chionic aitlintis” at the aithritis clinic of the 
Presbyteiian Hospital, Neu York, 75 per cent had atrophic or hjpei trophic 
aithiitis*^ Of 200 consecutive patients with acute oi chronic “ rheumatic 
diseases” seen at The I\Ia}o Clinic, 65 had atiophic arthritis, 39 lupei- 
trophic arthritis , 30 had both t) pes and 66 had other t} pes of arthritis Of 
Lang’s 100 patients with chronic aithritis 47 per cent had atrophic, 21 per 
cent hypertrophic arthritis, 28 per cent had both t}pes tand 4 per cent other 
types of arthritis^ — Ed ) Of Gray’s patients with chionic aithritis 70 pei 
cent had atrophic, 30 pei cent hypertiophic arthritis 

Geneial Renwiks on Eitology and Relohoaship of the Izvo Gieat Tvpez 
There are four different opinions on the relationship lietneen atrophic and 
h}’pertrophic arthritis (1) that they are quite separate diseases of different 
etiolog}, the opinion of the inajontj ■•*•, (2) that the two t}pes should be 
regarded as separate clinical entities, but ma) well ha\e a common (but 
Aariable) etiology®’^, (3) that the two tjpes are ^arlants of one disease, 
caused by any one of a numbei of agents, and (4) that the two tjpes are 
manifestations of one disease and have a single etiology Thus both t}pcs 
were ascribed to “ cold edema ” by Biorkman," ■* to a sulphur deficiency, 
particularly of cartilages by Wheeldon 

Distinctions Between the Tzvo Gieot Typez Clinical distinctions re- 
main as previously reported ^ ' Pathologic distinctions betw'een the tw'o 
types weie again described by Parkei and Keefer"''® who insisted that the 
gross and histologic featuies of each are quite different even wdien both 
coexist in the same case They therefore regarded as untenable the idea 
that both may lesult from the same underljmg factois 

Roentgenographic alterations which appear as each type progresses 
were again reviewed by Doub and by Ferguson, Kasabach and Taylor,"® 
who analyzed 49 roentgenographic characteristics Since varieties of bone 
atrophy, lipping and zones of erosion are common to the roentgenograms of 
many different types of arthritis (atrophic, hyjiertrophic, gouty, gonorrheal, 
tuberculous and others), it is agreed that there is no one pathognomonic 
feature in any one type Each, however, has its characteristic picture oi 
combination of alterations which may make the roentgenogram in a given 
case highly suggestive These alterations, best seen in roentgenograms of 
hands, feet and knees, are as previously reported " 

(Roentgenographic features of each type have been described in numerous re- 
Studies now much more to be desired are those on serial roentgenograms of 
the different arthntides — consecutive pictures taken of the same patients from the 
onset to the inactive stage of the disease Such data, now very meager, are needed 
to determine the natural course of the disease and to establish the aserage and the 
minimal and maximal time that elapses between the disease’s onset and the appearance 
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of each of the various roentgenographic abnoi malilies Among the practical ques- 
tions tlius answered would be How long must a roentgenogram of a painful joint re- 
main ‘negatne” hefoie one can conclude that the disease in a given case is pen 
aiticular, not intra-aiticulai , and piobably represents periarticular fibrositis and not a 
mild slowly progressive atiophic arthiitis^ — Ed ) 

Chemical cliffeiences betw'ccn the tw'o types of aithutis have been noted 
liy several ^-> 7-^00 gg follows In atrophic arthritis the sedimenta- 

tion late IS usually more than 30 mm m one hour agglutinins to hemol}tic 
streptococci are usually present m high titei There is an increase in plasma 
fibimogen and globulin fi action, a fall in the albumin fraction, and the 
albumm-globulin latio is ficcjuentl} less than 1 Serum calcium is essen- 
tially normal and the plasma cholesterol tends to be deci eased In h)per- 
trophic arthiitis the sedimentation rate is laiel} more than 20 to 30 mm , 
agglutinins to hemolytic streptococci and abnormal values for plasma 
fibiinogeii, albumin and globulin are geneiall} absent, the serum calcium is 
normal or slightly subnoimal, and the plasma cholesteiol tends to be elevated 
These chemical differences lend support to the theory that the two t}pes of 
arthritis are quite different diseases 

Constitutional differences have long been suspected, it being frequently 
stated that atrophic arthritis tends to appear in tall, thin, visceroptotic per- 
sons, hypertrophic aithritis in short, stocky, obese, sthenic individuals Ac- 
cording to Pribram who determined the biot} pe of the tw'O, the brachy- 
morphic gioup rarely develops atiophic arthritis but has a decided tendency 
to develop hypertrophic aithiitis Thus of 24 patients wnth atrophic 
arthritis, 15 were eumoiphic (noimal body build) 9 dolichomorphic (tall, 
thin, shallowf-chested, undemveight) , none vvas biachymoiphic (short, thick 
overweight) Of 26 patients with hypeitiophic arthritis, 8 w'eie eumorphic, 
16 were bi achymorphic and 2 dolichomorphic How'ever, there are frequent 
exceptions to these generalizations Daw'son frequently noted atrophic 
arthritis in the short, obese, pyknic type and hypei trophic arthritis 111 the tall 
thm type (though peihaps not quite as eaily as in the former) 

Atrophic Arthritis 

Incidence Atrophic aithntis is piesumably much less common in the 
tropics than m temperate zones However new' repoits indicate that it is 
fairly common m Egypt (Abdel-Sayed) -®- In Austialia it is moie com- 
mon m the southern (temperate) regions (Coopei ^®^) than in the northern 
(tropical) states , in the latter it is less common than rheumatic fever 

Symptoms and Coutse How'itt stressed the importance of recogniz- 
ing the “ rheumatic diathesis,” and the prodromes of atrophic ai thritis loss 
of appetite and weight, tachycardia, a fall in blood pressuie, slight fever, 
sweating hands and feet, tremors, general nervousness, extreme fatigabiht) 
— “symptoms referable to ovei stimulation of the katabohc gioup of en- 
docrine glands ” Although atrophic arthritis may begin at any time of the 
year, its greatest seasonal incidence in Dawson’s cases in New' York City 
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was in the spring, especial!} iSIarch In moie than 80 per cent of his cases 
the onset was between the ages of 20 and 50 }cais, the gieatcst incidence 
being at 35, the caihcst onset at 14 months and the latest, at 78 }ears 
Thiee females were affected to one male Although the onset of the disease 
IS usuall} insidious, and occasional!} subacute, it was acute m 8 pei cent of 
his cases, at first icsenibhng rheumatic fc\er In 100 consecutne typical 
cases mitral stenosis w'as found in 7 per cent 

Subcutaneous nodules aie piesent in about 20 per cent of cases 
According to Neligan *®‘ there are tw'O t}pes of nodules in atiophic aithritis 
“millet seed nodules,” desciibed by Coates and present also m “ rheumatic 
children without caidiac lesions ’’ and larger nodules, often painful, w'hich 
may be an inch or moie in diameter and may persist foi }ears Neligan 
saw^ a 59 year old w'oman wuth atiophic aithritis who had o^er 100 nodules 
in different sites, Aar} mg m size “ fiom an inch across to that of half a 
split-pea ” They weie intermittently painful, pressure sores had foimed 
over some 

AUophtc A}th)iti<; and Splenomegaly, Relation to Still’s Disease and to 
Felty’s Syndi owe ” Adenopathy is common m atrophic arthritis, occur- 
ring m from 40 (^Douthw'aite, 1933) to 53 per cent of cases (Coates and 
Delicati, 1931) An enlarged or palpable spleen is piesent m from 10 to 15 
per cent (Daw'son^®^) to 21 per cent of cases (Coates and Dehcati) 
Atrophic arthritis, adenopathy, and splenomegaly in adults have been called 
by some “ adult Still’s disease,” but the majority regard Still’s disease of 
children or of adults as a a ariety of atrophic arthi itis Moncneff did not 
accept this vicav and regarded Still’s disease and juvenile atiophic arthritis 
as different diseases He considered unproved the idea of certain conti- 
nental physieians that Still’s disease is of tuberculous origin 

Chauffard (1896) and Still (1897) described the syndrome of arthritis, 
adenopathy and splenomegaly Hepatomegal} Avas not mentioned by either , 
anemia Avas emphasized by Chauffard but not by Still In Still’s cases joints 
Avere enlarged but no changes m bone or cartilage occui red even in advanced 
cases, hence the distinction fiom jUA'^enile or adult atrophic arthritis In 
1909 Hernngham noted the association of arthi itis, splenomegaly and 
hepatomegaly m adults In 1924 Felty reported cases of chronic arthritis, 
splenomegaly, anemia and leukopenia, and debated Avhether they Avere cases 
of adult Still’s disease, arthi itis coincident AVith Banti’s disease, or of a dis- 
l-inct clinical entity 

Fitz continued the discussion on relationships and described a case 

of Still’s disease ” and one of “ Felty’s syndrome ” In the former case 
deforming arthritis and splenomegaly Avere piesent but no adenopathy No 
description of roentgenograms aa^as given to indicate Avhether or not intra- 
articular disease AA'as absent, as described by Still The patient Avith 
Felty’s syndrome ” piesented deforming arthritis, hepatomegaly, spleno- 
megaly, anemia and leukopenia, and died suddenly of an undetermined cause 
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Castellani distinguished bctiiecn “Still’s disease” and “febrile 
liepato-splenomegaly of adults with aithntis,” describing 3 cases of the lat- 
ter, of men aged 45, 54 and 61 ^eais Features of the disease were slow 
onset of malaise, arthiitic pains, a somewhat undulating irregularly-inter- 
mittent oi lemittent fevei, and gieat enlargement and firmness of the liver 
and spleen One oi seeeral laigc oi small joints were swollen and painful 
Adenopathy w'as absent The blood picture ^aned slight leukocytosis, 
slight leukopenia oi a normal blood count were present at different times 
m the same cases Vaiious agglutinins were absent The disease was 
piogressive In one case death occuned in 14 months Because “ in Still’s 
disease theie is no true hcpato-splenoniegal) , the spleen being palpable but 
not much enlarged, and the Iner usually of normal size ” Castellani did not 
legal d his cases as being ones of Still’s disease 

(Obviously Aaiious physicians define Still's disease diflerently As we stated 
before - it is interesting to note variations in the response of the reticulo-endothelial 
system in cases of arthritis, but a new name for each combination seems unjustified 
Dawson'®' thought there was no merit in the clinical segregation of “ Felty's syn- 
drome ” or in the use of the term itself, wdiich should be discarded Until other 
e\idence is a\ailable we fa\oi considering these “ sjndromes ’ as ^arletles of atrophic 
arthritis — Ed ) 

Pathology Pathologic changes m lluce cases of atrophic arthritis tvere 
described by Parkei and Keefer Primary changes were synovitis, char- 
acterized by an increase m the number of synovial cells, with thickening of 
the membrane destruction of some synovial cells, and collections of lympho- 
cytes, macrophages, plasma and rare giant cells In some regions these 
collections weie peiivascular (as desciibed by Fisher, 1929) , m others the) 
tvere not penvasculai (as described by Allison and Ghormley, 1931) In 
the fat of pel larticular tissue were perivascular lymphocytic infiltrations, m 
periarticular muscle there w'as degeneiation and atrophy Secondary 
changes ivere destiuction of cartilage, atroph) of bone due to disuse and 
not to active destruction, subluxation, fibrous oi bony ankylosis and miis- 
culai atrophy Additional changes iveie lymphoid hypeiplasia, calcification 
of blood vessels, amyloidosis, disturbances of gioivth and pigmentation of 
skin Parker and Keefer do not agree with N ichols and Richai dson ( 1909) 
or Allison and Ghormley on the mechanism of caitilage destiuction The 
latter stated that as the synovial pannus passes ovei cartilage, it adheies and 
destroys the cartilage, which is simultaneously being invaded and destroyed 
by connective tissue proliferation from subchondral spaces Parker and 
Keefer believed that cartilage destruction is not necessarily from sub- 
chondial invasion, but from a solution of caitilage undei the connective 
tissue pannus and from a “ dediiferentiation ” of cartilage into connective 
tissue 

(Much can be learned from pathologic specimens, from whatever source obtained 
How'ever, it is unfortunate that clinical histones in two of Parker and Keefer’s three 
cases w^ere not available The errors and inadequacies of Nichols and Richardson’s 
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otherwise admirable repoit resulted from a paucitj of clinical data Pathologic re- 
ports of cases fullj studied from the clinical, chemical and roentgenologic standpoint 
are liiglih desirable — Ed ) 

Laboiaioty Data Blood Counts and Hemoglobin Anemia is com- 
monl} present in atrophic arthritis, but it is evidenced by a reduction in 
hemoglobin content rather than in eiythrocyte count In 92 cases Collins 
noted only a minor reduction of ei>throcytes, but the value foi hemoglobin 
was normal (14 gm or more) m onlj' 18 per cent The value for hemo- 
globin was 13 to 14 gm in 26 pet cent, 12 to 13 gm in 30 per cent, 11 to 
12 gm 111 13 per cent, 10 to 11 gm in 11 per cent and less than 10 gm in 2 
per cent This simple hypochromic aneniia was much more frequent in 
females and bore no constant relationship to gastric anacidity Severe 
anemia w'as seen in patients wuth noimal gastric acidity Gray, Bernhard 
and Gow'en found anemia much oftener among clinic than private patients 
ownng to the poorer living conditions and more advanced arthritis of the 
former Hemoglobin w'as less than 80 per cent in 50 per cent of their 
private patients and in 81 pei cent of then clinic patients Erythrocytes 
W'ere below four million in 14 pei cent of prnate patients, in 39 per cent of 
dime patients As the disease progressed the value for hemoglobin dropped 
In early cases a leukocjdosis (over 10,000) and a shift to the left w^ere more 
frequent Steinberg found the Schilling hemogram shifted to the left in 
78 per cent of 42 cases of atrophic arthritis, but in only 17 per cent of 17 
cases of hypertrophic arthritis Con elated abnormalities in both blood 
counts and sedimentation rates were generally found, but when disagreement 
W'as noted, Steinberg considered an abnormal Schilling count of more value 
than the sedimentation rate in differentiating the tw'o types of arthiitis 

Sedimentation Rates The value of this test in the differentiation and 
prognosis is reaffirmed by several ~ Gray noted the follow- 

ing In early atrophic arthritis, rates w'eie 0 to 10 mm (per hour) in 23 per 
cent, 10 to 20 mm in 37 per cent, more than 20 mm m 40 per cent In 
“ established aithiitis ” they were 0 to 10 mm in 14 per cent, 10 to 20 mm 
m 25 per cent, more than 20 mm m 61 per cent In “ advanced arthritis ” 
they w'ere 0 to 10 mm in 8 pei cent, 10 to 20 mm in 25 per cent, more than 
20 mm in 87 per cent Rates w'ere more than 20 mm m onty 2 per cent 
of cases of hypertrophic arthritis The rate of sedimentation is believed to 
depend largely on the concentration of plasma fibrinogen and globulin and 
on cell volume 

Blood Pioteins To determine reasons for altered sedimentation rates 
Davis studied blood proteins The total proteins of blood were normal 
111 both atrophic and hypei trophic arthritis but, in atrophic arthritis, there 
was an increase in plasma fibrinogen and globulin, particularly the euglobulin 
fraction, and a fall in the albumin fraction The albumin-globulin ratio was 
frequently below one, but tended to become normal as the patient recovered 
Bice rises in plasma globulin often occur in infectious diseases, Davis con- 
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sideied this evidence that ati opine aithiitis is an infection These altera- 
tions in pioteins weic not seen by Davis in h} pcrtrophic aithrilis The find- 
ings of Akhed-Biowii and Miinio wete essentially similar except that the} 
found 111 hypei ti opine arthntis also a reduction of serum albunnn, though 
not iieail} so much as in ati opine artlnitis 

Cholcstcfol The total plasma cholesterol tends to be dcci eased in 
atrophic arthntis (inci eased m hypertrophic artlnitis, Hartung and 
Biugei The mean total cholesterol in 33 cases was 175 2 ±: 39 5 nig 
per 100 c c of plasma Ihe cholesterol was normal (160 to 230 nig) in 
49 pel cent, below' normal in 39 pei cent and above normal in 12 per cent 
The cholesteiol partition (fiee cstei) W'as normal No correlation existed 
between sedimentation lates and cholesterol llypocholesterenna tends to 
support the infectious theoi} since other acute infections are accompanied 
by it 

Seiinu Calcium and Phospho) us Normal \alues w'Cie found m the 200 
cases of Lahey and Haggait*'* and in all but one seen by Giay, Bernhard 
and Gow'en , one case had a low calcium-phosphorus index Hartung and 
Greene found the values foi the mean and standard deviation in 50 cases 
to be 10 218 0 699 mg calcium pei 100 c c , the same as m control cases 

The serum calcium was shghtl} low'ci in hypei ti ophic ai tin itis These find- 
ings do not quite agiee with those of Race who noted a small but definite 
tendency to low'er values in ati ophic than in h} pertrophic arthntis 

Magnesium Serum magnesium w'as essentially normal m both types of 
arthritis (Race"*"") Values were slightly low'er in atrophic than in hyper- 
trophic aithntis 

Blood Gi oupA In 1000 cases of rheumatism (atrophic and hypertrophic 
aithntis, “ subacute iheumatism,” fibrositis) Race found the blood groups 
that would be expected fiom a random sampling of the general population 

Blood Pigments In cases of atrophic arthntis w'lth a rapid sedimenta- 
tion rate Race “““ often found a maiked diminution of plasma pigments 
The icteric index was often as low' as 3 units, sometimes even low'ei (noimal 
about 6 units) Studies W'ere in piogiess to deteimine w'hether the low 
plasma coloi was due to i educed lipochiomes, bilirubin or both 

(These observations aie of interest in connection with tliose of Hench (1933- 
34)^0 and of Sidel and Abrams (1934) that jaundice may induce a rapid and pro- 
longed remission in cases of ati ophic arthritis and of fibrositis — Ed ) 

Chine Ellis (1927) and otheis suggested that theie w'as an "alkaline 
diathesis” (deficient acid elimination) in ati ophic aithntis, an "acid dia- 
thesis” (deficient alkali elimination) in hypertrophic arthritis Race"®" 
was unable to substantiate this contention Urinaiy calcium w'as normal, 
and the pH, acidity, forinol acidity and phosphate excretion w'ere equal in 
both types 

Gastric Analysis Among 53 patients w'lth ati ophic arthritis Collins"''® 
noted achlorhydria in 23, hypochlorhydna in five, normal acidity m 23 and 
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iiyperchlorhydna m two Reduction of acids boie no constant relation to 
anemia present Hartung and Stcinbiockei noted achlorhydria in 27 
per cent, h} pochloi hydria in 17 pei cent of 35 cases of atrophic arthritis, 
and achlorhydria in 26 per cent, hypochlorh) diia in 3 per cent of 35 cases 
of liyperti opine arthritis The} considered that an abnormal frequency in 
the occurrence of subacidit} is an iniportant feature of chionic aithritis 
Electi ocotdiogtams The electrocai diogranis in 50 cases of acute 
atrophic arthritis were found to be essentially nornial by IMaster and Jaffc,^®’’ 
in sharp contrast to those in cases of acute rhcuniatic fever 

Synovial Fluid Normal synovial fluid probably contains about 200 cells 
per cu mm of which less than 10 pet cent are polymorphonuclear cells, ac- 
cording to Collins The total nucleated cell counts in 35 cases of atrophic 
arthritis were high ( 5,000 to 60,000 cells per cu mm ) Counts in most 
cases were 10,000 to 20,000 cells The jicicentage of polymorphonuclear 
cells varied from 40 to 90 pei cent, in the great majoiity of cases being 70 
to 90 per cent These data agree essentially' with those of Kcefei, Myers 
and Holmes (1934) The consistently elexated protein content of synovial 
fluid indicated the presence of an exudate, not a transudate The ratio be- 
tween blood and sy'novial sugar content was ne^er significantly altered m 
atrophic arthritis (In bactenally-infected fluids in specific infectious arthritis 
synovial sugar is usually markedly reduced — Ed ) 

Etiology and Patliogenesi<! The literature of 1935 lepeated familiar 
arguments on etiology Factors previously considered are again regarded 
as causal the factoi of infection, of trauma, of circulatory' disturbance, of 
altered metabolism, of endocrine abnoimaiity, and of neurogenic distur- 
bances Each factor is regarded by some as the essential one, the other 
factors being contributory' 

Facto) of Infection Evidence for the theoiy of infection is direct and 
indirect Direct evidence is piesumably deiived from cultures of blood, 
infected foci, lymph nodes, joint tissues and fluid, and from studies on the 
tropism and cataphoretic velocity' of bacteria isolated therefrom 

1 Blood cidtmes Gray ““ and his colleagues reported isolation of 
streptococci, mostly alpha (vindans) or alpha prime, from the blood in 48 
per cent of 200 cases Cases of early arthritis gave a much higher (65) 
percentage of positive cultures than those of established aithritis (positive 
in 36 per cent) or of advanced arthritis (positive in 26 per cent) Few 
positive blood cultures were obtained m summer Cultures from infected 

foci often yielded the same ty'pes of streptococci A small percentage of 

ood cultures yielded staphylococci and diphtheroids of undetermined sig- 
nificance Control blood cultures were negative in all of 36 “ normal ” 
persons, and in all of 79 cases of hypertrophic arthritis , they' were positive 
in 23 per cent of 22 cases of “ acute focal infection,” in 4 per cent of 26 
cases of “ chronic focal infection,” and in 8 per cent of 89 cases of ‘ ar- 
"iraigia (Were the latter cases of periarticular fihrositis ■’ — Ed ) 

Streptococci, generally “ vindans,” occasionally' “ hemolytic,” were found 
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in 21 per cent of patients with atrophic arthritis, in 6 per cent of controls, 
by McEwen, Bunim and Alexander 

2 Othci culfines Although a vaiicty of methods was used, cultures 
of synovial fluid weie all negative in Collins’ cases Kc} was unable to 
isolate streptococci fiom aiticulai tissues, but found staph} lococci in a third 
of joints studied Streptococci of the alpha (Miidansl oi gamma (non- 
hemolytic) type weie found h} Giay and his colleagues m 30 per cent 
of stools examined 

3 Elect) ophoictic velocity Rosenow*'' again noted that streptococci, 
isolated in cases of atrophic ai tin itis and having a marked affinity for joints 
of animals following intracerebral injection, had a markedly " arthrotropic ” 
cataphoretic velocity, usuall)" 2 3 microns per second, volts per centimeter 
Streptococci similail} isolated in cases of encephalitis had little or no affinity 
for joints but marked affinity foi brains of animals and a markedly “ neuro- 
tropic ” cataphoretic \elocity, usual!} 3 45 oi 1 72 micions per second, volts 
per centimeter The velocity of streptococci isolated fiom patients with 
“ neurom}ositis ” was distributed between neurotiopic and arthi otropic, 
about half of them having a neurotropic, the other half an arthrotropic po- 
tential Previous similai work by Rosenow and Jensen (1930) was con- 
firmed by Wood, Jensen and Post""® who studied the cataphoretic velocity 
of streptococci (generally viiidans, occasionally hemolytic rarely the “in- 
different” type) isolated fiom 1173 cultures fiom foci in 215 cases of 
“ focal infection diseases ” including 90 cases of atrophic aithritis and 70 of 
neuritis The method of cataphoresis uas found useful m detecting reac- 
tions between antibodies and homologous bacteria Gnen a stock suspen- 
sion of bacteria with known pathogenicity and known mobility, specific 
antibodies in a patient's serum could be detected 

When Pratt Sheai d and Rosenow exposed them to short-wave radiation, 
arthrotropic streptococci lost then characteristic arthrotropic electrical po- 
tential and their affinity foi joint tissues, and assumed the velocity of neuro- 
tropic bacteria and an affinity for brain Conversely, neurotropic strep- 
tococci became arthrotropic and acquired affinity for joints Changes thus 
induced were maintained in subcultuies of these organisms 

(These experiments were clone on bacteria in vitro Do they suggest that e\ 
posure of an arthritic patient with arthrotropic streptococci to short nave therapv 
might change the invasive character of the patient’s bacteria and his simptoms and 
make him “ neuntic ” ^ Rosenow’s clinical colleagues treated a few arthritic patients 
n ith short wave therapv Such clinical mutations, perhaps theoretically possible, 
have not been noted by them, or reported by others using short wave therapy — ^Ed ) 

4 hiduect evidence Indirect evidence supporting the infectious 
theory is derived from skin reactions to injections of certain bacteria, from 
the presence of agglutinins, precipitins, antifibnnolysins, and antistrep- 
tolysins, and from complement-fixation i eactions 

a Skin te^ts “Positive skin reactions” to one oi more strains of 
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stieptococci weie found by Wainw nght in 75 of 78 cases A maximal 
reaction was to hemol} tic streptococci in 88 per cent, to green streptococci in 
8 per cent Three cases showed no i eactions Skin reactions wei e absent 
in two and present in one case of Still's disease, absent m four and present in 
si\ cases of h}perti opine arthritis Reactions diminished oi disappeaied 
when patients were treated with \accincs made from stieptococci to which 
their skin w'as sensitne Keefer and Daw'son ha\e reminded us of the 
wide divergence in lesults obtained wnth such tests, and that then interpre- 
tation IS difficult All arthritic patients do not show positnc reactions , some 
may react to organisms not found in then foci In a given case a “ positive 
skin test” does not in any way pro\e a causal lelationship betw'een the bac- 
teria used and the patient’s disease, although it ma> suggest that the patient 
IS either infected wnth or is a carriei of the bacteria in question 

b Agghitinms Agglutinins to hemol} tic streptococci, generally m high 
titer, were found in serums b} Wauuvi ight ''® in 90 per cent of 87 cases, 
b} McEwen, Bunim and Alexander*” m 88 per cent of 37 cases, by Blau 
and Hallman *''® in 85 per cent of 62 cases According to Daw'son sig- 
nificant agglutination occurs only w'lth hemol} tic stieptococci, group A 
(Lancefield) Agglutinins for this group w'ere usual!} definitely present in 
the cases of McEw^cn, Chasis, and Alexander but definite i eactions w'ere 
also obtained wnth other hemol} tic streptococcal groups Of Giay’s*®* 
cases, 70 to 76 per cent had agglutinins (presumably to green streptococci, 
alpha or alpha prime ”) in dilutions from 160 to 5120 Blair and Hall- 
man found no correlation betw'een agglutinin titers and the patient’s age, 
duration of arthiitis, number of joints involved or sedimentation rate 
Others *“” found it difficult to undei stand wdiy titei s increased m some and 
decreased in others wdio w'eie progressing satisfactorily, and wdiy titers in- 
creased one month and decreased the next During the treatment of W am- 
wnght’s patients wnth streptococcal \accine the agglutinins materially in- 
creased 

The presence of such agglutinins is regaided by many “ as the 

strongest evidence in favor of the infectious theory of atrophic arthritis 
They are found only rarely m patients with hypertrophic arthritis or in nor- 
mal persons Because, however, hemolytic streptococci can be iso- 

lated so rarely from affected joints, and because antifibrmolysins are not 
increased in atrophic arthritis ( as they are in proved hemolytic streptococcal 
diseases and in rheumatic fever) one cannot finally conclude that the 
presence of streptococcal agglutinins indicates a causal lelationship (Wam- 
wnght"®) Keefer*^® raised the question Are these reactions a direct 
response to streptococcal infections, or are they indirect responses of a non- 
specific nature such as one sees m syphilis and typhus fever ^ 

Formerly Rawls and Chapman treated patients with vaccines made 
^'■■ly from strains which patients’ serums agglutinated, and inagglutmable 
strains W'ere discarded as of no etiologic significance Because some patients 
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SO treated did not receive benefit, it was suiinised that agglutination tests 
might not be reliable cnteiia for detei mining pathogenic specificity, since 
some causal strains might be inagglutmable (Freshly isolated strains oi 
typhoid bacilli are sometimes inagglutmable — Ed ) Seeking more reliable tests 
of specificity, Rawls and Chapman determined not only the agglutination 
tests, but the ability of strains of streptococci (isolated from infected foci of 
arthritic patients) to resist the “ bactericidal ” action of freshly-diluted de- 
fibrinated guinea-pig’s blood m conjunction A\ith their ability to produce 
arthritis in rabbits Agglutinable strains killed by guinea-pig’s blood pro- 
duced arthritis m 88 per cent of injected rabbits, although large doses and 
multiple injections weie required Non-agglutinable strains killed by 
guinea-pig’s blood pioduced arthritis in only 30 pei cent of injected rabbits 
Agglutinable strains not killed by guinea-pig’s blood pioduced arthritis in 92 
per cent of injected rabbits The most pathogenic, however, were non- 
agglutmable strains not killed by guinea-pig’s blood these produced arthritis 
111 100 per cent of injected animals Rawls and Chapman therefore con- 
cluded that certain inagglutmable strains were more pathogenic than ag- 
glutinable strains, particularly if they were also resistant to the bactericidal 
effect of guinea-pig’s blood, and that agglutination tests in conjunction with 
tests of the resistance of a strain to the bactericidal action of guinea-pig’s 
blood are of more value in assaying the specific pathogenic potentialities of 
any particular streptococcus than agglutination tests alone 

c Puapitins Precipitins for the C substance of hemolytic streptococci 
were found by McEwen and his colleagues in the blood of 80 per cent of 
37 patients with atiophic aithritis, but they were also frequently found in 
other types of arthiitis, even gonoiiheal In appraising their significance, 
therefore, caution must be exercised There is a close approximation but 
not an absolute agreement between agglutination and precipitin reactions 
(Dawson ^''®) 

d Antisti eptolysin^ Antisti eptolysms were mcieased (oAer 100 units 
per c c ) m the blood of only a few of McE wen's patients, and in the blood 
of only a third of Blair and Hallman’s 45 patients In the lattei cases 
high antistreptolysin titers with one exception accompanied high agglutinin 
titers Of 32 miscellaneous sciums tested for antisti eptolysm, only seven 
gave high titers, two from cases of atrophic spondylitis, five from cases of 
chronic osteomyelitis 

e Antifibt inolysms Antifibrmolysins were not found by Myers, 
Keefei and Holmes^®® in plasma m 11 cases and were only occasionally 
found by McEwen Since antistreptolysins and antifibnnolysins are in- 
dexes of recent, acute, hemolytic streptococcal infection, perhaps one should 
not expect to find them in cases of chronic atrophic aithiitis, although thej 
aie sometimes found m early acute cases 

f C omplcmcnt-fixatiou tests These tests with strejitococci were us- 
uall}' negative in cases of " acute or chronic polyarthritis ” seen by Beck and 
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Coste'"' The} i\cte usually positive to scxcial sticplococci, staphylococci 
and colon bacilli in the few cases of Giaj et al *®'’ who icgaidcd the test sub- 
ject to considerable eri oi unless i igidl} conti oiled An occasional patient 
i\ith atrophic aithiitis gaAC an unexplained positne complement-fixation test 
to gonococci 

5 Inta ptclotwn of evidence fat fltc tluoiy of infection Imestigators 
are discouraged in their attempts to discoecr direct indisputable evidence for 
tins theory, hence then activit} in seai clung foi strong indirect evidence 
from various seiologic and othei reactions noted An mterpietation of 
these reactions is not now possible Most of them ai c onl) i datively specific 
for atrophic arthritis, the} aie generally not specific foi one bacterial stiam 
and at best suggest, but do not piove, a causal association with strejitococci 
Indirect or circumstantial CMdence is iie\cr as satisf}ing or convincing as 
direct evidence , ncA crtheless one cannot disregard it One cannot deny the 
value of indirect evidence if it is found to be practically “ specific ” In 
the diagnosis of syphilis w'c have learned to rely heavily on the indirect evi- 
dence of an accurate seiologic leaction, w'c no longer hunt foi diiect evi- 
dence — the Spii ochacta pallida This analog} is w’Oith} of furthei com- 
ment The value of a positne Wassermann reaction lies m the fact that it is 
only “ specific ” to the extent that it is essentially pathognomonic of syphilis 
for the actual presence of spirochetes is not necessary for the leaction 
Some by-product of the disease is responsible for the reaction Hence it is 
possible that various streptococcal immune bodies in atrophic arthritis (and 
rheumatic fever) aie by-products of the disease, lesponsible foi reactions 
which jna} be proved to be more oi less “ specific ” or pathognomonic of 
atrophic arthritis even though stieptococci may not actually be the specific 
cause of the disease Evidence for the theory of infection continues to be 
highly suggestive but is not }et conclusive 

The Iheojy of Bactcnal Allci gy Hypersensitiveness, not to one, but 
to several bacterial strains, proposed as a w'ay out of this dilemma, is ac- 
cepted by some,"®- but is meeting with increasing objections from othei s 
Freeman’s criticism of the theory w^as noted under the discussion on 
rheumatic fever Keefer*’'' also legarded it as unpioved Although in 
many ways the hypothesis sounds atti active, Daw^son concluded that “ it 
IS supported by singularly little evidence ” 

Vinis Theoiy Coles *■■ found “numerous virus bodies” in the 
Synovial fluid m five of nine cases of atrophic aithiitis He regaided them 
■^f the same species as those he found m cases of rheumatic fever No 
SRimal studies were made, hence no conclusions could be drawn 

Pacto) of Tiauma That acute or chionic trauma from occupation, 
poor posture or recreation can predispose to, precipitate or aggravate atrophic 
arthritis is again emphasized by Hall “ and by Archer The latter be- 
arfi^^ ^^^at repeated trauma may produce atrophic as w^ell as hypertrophic 
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Facto} of Cuculatoiy Di<;iitibance No new definite evidence is pre- 
sented Biorkinan-’‘ icgaided the local and systemic manifestations ot 
atrophic or hypertrophic arthiitis (as well as of fibrositis) as caused by local 
exudation fiom “ cold edema ” 

(No proof IS offered — Ed ) 

Keefei " “ and Dawson’"^ cannot accept the idea that atrophic arthritis 
IS caused by ciiculator} disturbances, because aithiitis is not a complication 
of occlusive vasculai disease and is mfrequcntl) associated with Ra}naud’s 
disease oi sclerodeima, because delayed lemoval of sugar from the blood 
of arthritic patients is vaiiably present and also present m certain non- 
arthiitics, and paiticulail} because synovial membrane m atrophic arthritis 
leveals, not a decreased, but rathci an inci eased blood suppl}, with man} 
wide open capillai les 

(These pathologic findings link up with the bone atrophy present, for Jones and 
Roberts, 1934, found that bone becomes partl> decalcified when its blood supply is in- 
creased, but becomes hvpercalcified if its blood supph is decreased — Ed ) 

Facto) of Altocd Metabolism Cuirent theories are that there is a dis- 
tuibance of sulphur metabolism, of liver function, or a vitamin deficiency, 
a food alleigy, oi an intestinal toxicosis The origin of the idea that 
arthritis may result from abnormal sulphur metabolism has been reviewed 
by several The cystine content of certain tissues, such as finger 

nails, IS considered a reliable guide to the sulphur metabolism of the body 
Ihe 1101 mal cystine content of nails langes fiom 10 4 to 13 (average about 
118) mg per 100 cc ( Wheeldon,'" ’ Rawls, Gruskin and Ressa,'®"' Argy,"®'* 
Sullivan and Hess, 1934) In “ arthritic patients ” the range is 6 5 to 13 
mg (average vanously reported at 8 2 to 9 8) (Sullivan and Hess, 1934, 
Argy/8« Woldenberg -'’'') The range m Woldenberg’s patients was 6 5 
to 9 8 mg before, and 11 6 to 13 mg after, sulphur therapy The cystine 
content of nails and the sedimentation rate of eiythiocytes varied in inverse 
propoi tioii Hess-®'’ noted these concentrations in normal nails cystine 
by the Sullivan method, 1 1 98 ing pei 100 c c , and by the method of Vickey 
and Block, only 9 57 mg , aigininc 6 6 pei cent, histidine 0 46 per cent, and 
lysine 2 61 pei cent In the nails of patients with " arthritis ” Hess found 
cystine, 9 78 per cent (Sullivan method) , aigmine, 6 62 per cent, histidine, 
0 49 per cent , lysine, 2 63 per cent Thus in nails of arthntics the three 
basic amino-acids were essentially normal, but the cystine was reduced 
These workers made no attempt to subdivide “ chronic arthritis ” In 
atrophic arthritis Wheeldon-’'’ found the cystine content of nails was 7 9 
to 10 6 (average 9 65) mg , after sulphur therapy the average use was 1 63 
mg (In hyperti opine aithritis the content was 8 2 to 10 6, average 9 27 
mg , after sulphur theiapy the average rise was 2 35 mg ) 

Because of these findings Wheeldon suggested that “ at least some, 
if not all, forms of aithntis are made possible by a sulphur deficiency, par- 
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ticulaii) m the caitilage of the joints, that, gncn a sufficient sulphui reserve 
to combat the contiibuting etiologic factoi atlhntis voukl not occur, and 
that, -whether there is a snfirieient sulphin lescne oi not depends upon the 
ability of the intestinal tiaet noimalh to absorb sulpluii 

Race does not iiitei pret the findings thus The low ei ed C) stiiie con- 
tent of nails may be due, not to a disturbance of general sulphui metabolism, 
but to the reduced albumm-globulin latio in blood plasma The cjstme con- 
tent of globulin IS lower than that of albumin, and (he amount m nails ma\ 
merely reflect alterations m plasma piotcms In a few cases of ati opine 
arthritis Race found a i educed blood glutathione, which piobably resulted 
from the i educed number of ci 3 throc>tes as theie is little or no glutathione 
in plasma (Other e\Klencc has been presented in fa\or of an abnormal sulphur 
metabolism Goldthwaite (1904) noted loss of sulphui in atrophic, and sulphur re- 
tention in hjpertrophic arthritis Cawadias (1925) reported a negative sulphur bal- 
ance, indicating increased sulphur catabolism in “chionic rheumatics” Race (1927) 
denied the existence of a negatue balance but noted increased urinary excretions 
of neutral sulphur in 20 of 42 p.itients with atrophic arthiitis — Ed ) Senturia 
studied the sulphur excretion and paitition m the dail} urine of 18 patients 
With atrophic and 41 W'lth h}pertrophic arlhntis No appieciable deviations 
from those in 20 health} poisons w^ere noted His expciiments tend to dis- 
prove the alleged existence of abnormal sulphur elimination or sulphur par- 
tition in the urine of artliritics 

Hepatic Dysfunction This is legarded b} Todd as one of the basal 
factors m “chronic rheumatism” He noted tlic tiansient appearance of 
chronic muscular or articulai iheumatism subsequent to catarrhal jaundice m 
certain cases Tests foi hepatic dysfunction weie frequent!} more “posi- 
tive during periodic bouts of rheumatism than m subsequent remissions 
(No details and no evidence thereof w'ere gnen — Ed ) 

Using the levulose tolerance test and consideimg a rise of 30 mg or 
biore above the initial level m the blood during the test as evidence of hepatic 
inefficiency, Miller found some degree of hepatic impairment in about a 
lira of all his iheumatic patients, m 31 pei cent of 117 cases of atrophic 
arthritis, m 37 per cent of 41 cases of hypertiophic aithntis, in 36 per cent of 
cases of fibrositis, m 28 pci cent of 18 cases of sciatica, and m 33 per 
cent of 6 cases of gouty arthritis 

Kimball (1932) found an abnormal levulose tolerance test m only 
0 cases of chronic arthritis — Ed ) 

Vitamin C Deficiency Subacute or chronic vitamin C deficiency pro- 
uces in guinea-pigs an arthi opathy which Rinehart believed was mark- 
^ y Similar to atrophic arthritis Synovial proliferation, pannus formation, 
periarticular thickening, bone overgrowth and subcutaneous nodules are pro- 
Superimposed infection may accentuate the pathologic process 
uie lart was unable to produce arthritis with infection in the presence of 
equate vitamin C nutrition However, when vitamin C deficiency w’^as 
produced, areas of diminished resistance to subsequent infection re- 
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suited Infection plus vitamin C deficiency mote readily produced scorbutic 
arthiopathy in animals, lesions of which lesembled those of atrophic 
arthi itis Many of the prodromal symptoms of ati opine artln itis are char- 
acteristic of latent scuivy Some of his patients with atrophic arthritis 
presented evidence of vitamin C deficiency Rmehait therefore suggested 
that vitamin C deficiency may be a factoi in the etiology of some cases called 
“ atrophic aithritis ” 

Dietmy Habits No direct relationship between dietary habits and 
chronic arthritis could be found by Hall and Myers,'”" who studied the 
dietaiy habits of 40 patients with atrophic and 27 with hypertrophic arthritis 
and 30 contiols No striking single abnormality m diet of any one group 
was found Inadequate calories were consumed by 20 per cent of those 
with ati opine artln itis, by 37 pei cent of controls (Excess calories were 
taken by 59 per cent of those with hypertrophic arthritis, by 43 per cent of 
controls ) “Undesirable diets” weie taken by 50 per cent of those with 
atrophic aithntis, by a third of those with hypertrophic arthritis, and by 40 
per cent of controls Some but not all aithiitic patients took carbohydrates 
to excess and got inadequate vitamins and minerals, but so did some of those 
without arthritis 

Intestinal Tomcosis llns condition causing arthritis may result ac- 
cording to Gutman from the impropei metabolism of food as well as 
from infection m the “pathologic colon” However, Keefer"'” found no 
constant deviation from normal gastrointestinal function in arthritis 
Gastiic anacidity, carbohydi ate indigestion, and “abnormalities” in the 
colon are found inconsistently and no oftener than in other diseases, and 
theie is no proof that they aie significantly related to the course of the 
arthritis Keefer found no gross or histologic evidence of atrophy oi other 
distuibance in the intestines of four patients who died with atrophic 
arthritis 

Food Alleigy Many persons aie hypersensitive to certain foods and 
develop acute symptoms of vaiious sorts Some of these patients have a 
coincident atrophic arthritis It has been suggested that the arthi itis is 
related primarily or secondarily to the food allergy (Brown, G 1 
that the arthritis may be an alleigic leaction to offending foods, or that an 
atrophic aithntis can be made woise by subsequent attacks of food hyper- 
sensitivity No convincing evidence has evei been offeied, new data are 
inconclusive Among many patients Bauer nevei saw one whose 
atrophic aithntis was traceable to food hypersensitivity 

Factoi of Endooine Abnoimahty Many physicians speak vaguely of 
endocrine abnormalities associated with oi lesponsible for arthritis, but 
specific data are rarely given and definite evidence that such abnoimahties 
occui in a significantly greater percentage of arthntics than in normals or 
persons with othei chronic diseases is not at hand Howitt,"”” for example, 
consideied the prodiomal symptoms of atrophic arthritis “referable to 
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overstimulation of the katabohc group of endocrine glands, for atrophic 
arthritis is, like exophthalmic goitei and diabetes, a disease of the endocnne- 
s}mpatlictic system” Todd*'’" stated that in chronic rheumatism, ” sub- 
til} roidism IS frequent A pituitary^ factoi is not mfiequcnt 0^arlan 
dysfunction with ohgomcnorihea oi amenorihca is common m atrophic 
aithritis ” Another *'’”’ contiibutcd this gem “ Experience points to a close 
connection between arthi opathies and endocrine glands Constitutional!} 
the dolichomorphic t}pe, probabh go\erned In the anteiior pituitary, thymus 
and interstitial gonads and influenced liy the thyroid and adienal glands is 
associated with atrophic aithntis, while the brach} morphic constitution, 
dominated apparently by thyioid. Langeihansian body and gonads, seems 
most frequently connected with the hyqicrtrophic tyjie ” (There -we are, its 
as clear as that ' But to make it easier certain endociiiies were recommended “ when- 


e\er the condition demands opotherapj ” — ^Ed ) 

1 Alterations in thyroid function Some consider hypothyroidism, 
others hyperthyroidism, causally related to arthi itis and report significant 
deviations from the normal metabolic rate fairlv frequently in arthntics 
Hall and Monroe (1933) found rates below — 10 m 36 per cent of cases, 
and below' — 17 m IS per cent Howevei , Monroe*"" reported that the inci- 
dence of atrophic arthritis in 98 cases of myxedema and in 414 cases of 
hyperthyroidism w'as low', probably no more than would be expected statis- 
tically Of the hypcrthyroid patients, 3 per cent had atrophic arthritis, 2 
per cent had hypertrophic arthritis, 4 per cent had arthralgia or myalgia, 
per cent had bursitis, and 90 per cent had no joint disease Of the myx- 
edematous patients, 3 per cent had atrophic arthritis, 5 per cent had arthral- 
?ia and myalgia, none had bursitis, 60 per cent bad no rbeumatism, but 
per cent had hypertrophic arthritis This may have been due to the fact 
at the av'erage age (51 y'ears) of the myxedematous patients was 15 years 
greater than that of the hyperthymoid group, an age when hypertrophic 
^rt ritis makes its almost universal appearance 

uncan (1932) stated that patients with preexistent atrophic arthritis 
s owed exacerbations of sy'mptoms when hyperthyroidism dev'eloped, that 
joint pains were often associated with hy'perthyroidism, and that thyroid- 
marked, prompt relief to joints Bach"”' reported three 
10 r cases One case was detailed that of a y'oung woman with poly- 
sr iritis and “ slight but definite signs of hyperthyroidism ” which later 
^ecanie marked After thyroidectomy “ immediately the pains, stiffness 
periarticular swelling disappeared ” w'lthout recurrence 


some ca belief of the majority of the editors that the relief experienced in 

there thyroidectomy parathyroidectomy and so forth is quite nonspecific, 

hon n ^ operation, but of an operation, and that almost any surgical opera- 

^vtre similar results Such dramatic relief is often seen in the upper 

evstp^f' ^fter lumbar sympathectomy, it is also seen after appendectonn , cliole- 
tram'^ ^^’^^'bectomy, and splenectomy Unfortunatelv the relief is usually 
, merely a brief remission having been induced Occasionally, however, 
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relief is prolonged In evaluating the effect of any surgical procedure in arthritis 
one must [but most writers do not] lake this nonspecific postoperative effect into 
account However, one of us, A A F, hehe\es that the correction of hjper- 
thyroidism may exert some "specific” influence on the course of the disease — Ed) 

IMctabolic rates wuc dctei mined by Giay, Beinhaid, and Gowen in 
47 cases of atrophic arthiitis, 53 pci cent ga\c niiiuis leadings (average 
— 7), 47 per cent ga\c phis readings (average -f- 14) The rate tended 
to drop as the disease piogiessed, the acerage late in cases of advanced 
arthritis was — 9 In tno cases h}perth}roKhsm dec eloped, the effect of 
thyroidectomy thereon was not noted 

(These figures do not tell us much It is not stated how many cases had defi- 
nitely abnormal rates — over 15 or under 15 per cent — Ed ) 

Race and Dawson concluded that patients c\ ith atrophic arthritis 
show no significant deviation from rates seen m a gioup of normal or 
chronically ill persons 

2 Parathyroid dysfunction has recently licen advanced as the cause of 
certain cases of arthritis, including the atrophic t\pe. and particularly of 
ankylosing spondylitis Parathc i oidectomy is being pei formed The 
subject will be discussed later under “ Relationship between arthritis and 
hcperparathyroidism ” Suffice it to say here that Lahec and Haggart*” 
found m 200 cases of atrophic arthritis no clinical, chemical or roentgeno- 
graphic evidence of hjperparathyioidism 

Factor of disturbance of the sjmjiathetic nervous s}stem Although 
several of the year’s writers gliblj spoke of atrophic arthritis resulting from 
disturbances of the sympathetic nervous system, no new' data to support the 
idea are at hand Distuibances of the svmpathetic system have been con- 
sidered responsible for the vasomotor symptoms of the disease These 
S} mptoms can be lai gely cured b> sympathectomy, but opinions differ as to 
whether the arthritis is also cured therebv Keefer stated that before one 
can blame arthritis on these vasomotor sv mptoms it must be shown that 
(1) all patients have these changes prioi to their arthritis, (2) vasomotor 
leactions are capable of producing inflammatory changes m synovia, (3) 
the arthritis can be arrested by sympathectomy It was his opinion that 
vasomotor disturbances undoubtedly contribute to the symptomatology of 
atrophic arthritis, but that neither they noi other functional alterations m 
the sympathetic nervous system have been proved responsible for the disease, 
or their sole correction entirely responsible for a cure 

Relation of At) opine A) tlnitis to Rhcianahc Fever This was discussed 
under the section on rheumatic fever 

Relation of At) opine Aitlniti<! to Tubei eulosis Some believe that 
many, if not all, cases of atrophic arthritis represent " tuberculous rheuma- 
tism,” an atjpical, possibly allergic, reaction induced by tubercle bacilli 
(Copeman ^®-) The idea was discussed under " Tuberculous rheumatism ” 
Forestier spoke of an attenuated foim of tuberculous arthritis of the 
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fibrous t}pe, a tiansition t}pc between line atrophic aithiitis and what the 
French call “ tunieur blanche ” Tuberculosis was raie among Dawson’s 
800 patients with atrophic aithritis, onlj three having it MoncrietY 
accepted the c\iclence that positive tuberculin reactions in arthritic children 
are no more numerous than one would find m a group of health} children 
of the same ages 

Conclusion on Eholoqy No extended comment is necessarv Obvi- 
ously the cause of atrophic arthritis is unknown At present the infectious 
tlieor}' remains dominant (and we feel rightl} so), but it is far fiom pro\ed 
Ticatnicnt — Gcncial Rciiiaiks Arthritis is one of the tw^o diseases 
most poorlv treated b} plnsicians, according to Yater who, however, 
found excuses theretoi Chionic arthritis requncs months or }ears of 
consistent tieatment, which is difiicult when most patients change ph}sicians 
so often iMarkedh disabled, the patient ma\ be unable to earn money for 
proper treatment Little is known regarding the cause or cure of the dis- 
ease, and, as to what is the best treatment, tbeie is much confusion m the 
minds of general practitioneis (In the niindb of some ‘ ihcumatism specialists” 
also, may w e add — Ed ) 

Those of wide experience agiec that since no “ specific ” for the disease 
IS at hand, the patient and not just his disease must be tieated, perhaps the 
patient even more than the disease A broad approach to the problem of 
treatment is required, and regardless of individual opinions on the relative 
importance of this or that causal factoi , wdiatever ph} siologic abnormality 
a patient presents, whatevei coincident or related infection, endocrine or 
metabolic disturbance, or postural or occupational strain, is present should 
e corrected as far as possible m order to help the patient cure himself of 
a disease wdiich the phvsician can’t, or hasn’t yet learned how'^ to, cure 
This necessitates a “ combined attack,” but the attack is intended to 
overwdielm the disease, not the patient, and the latter must not be swamped 
y a too energetic or too inclusive treatment The plan of treatment must 
therefore be individualized to suit the requirements of each patient at the 
moment The program of therap} should have latitude and longitude 
irst Will be used, not evoy accepted form of treatment, but only a selection 
0 t ose measures wdiich the stage of the disease, and the patient’s psycho- 
make-up, constitution, and finances, warrant In the first few weeks 
0 a rather healthy patient’s mild disease one perhaps could not well defend 
catmentby ladical remo^al of foci to the extent of removing, for example, 

^ hyperemic cervix A little later, 
ouever (but not too late), w'hen the arthritis appears formidable such 
measures may be defensible 

a tb presence of a poor patient with an obviously subsiding chronic 

CO eould hardly defend the institution of a long and expensive 

^^^urse of even the most touted vaccine In some regards nature is a poor 
aiiT'^^^'^*^ specialist, particularly when she fosters flexion deformities 
yloses But nature may be a good physician if given a chance an 
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helped, not hindered, especially early in the disease, when the patient is so 
apt to traumatize his diseased joints and to deplete his strength by sleepless 
nights and anxious days When it is apparent that a benign nature has 
things under control, it is perhaps best for the physician to be an admiring 
spectator and not a too obtrusive fellow-actor If physiologic equilibrium 
is being satisfactorily obtained without vaccines, it is best to hold their use 
m abeyance, since we know too little about the mechanisms involved and 
may do harm, not good If, however, one is faced with a relentlessly pro- 
gressive disease, it seems folly to withhold vaccines “ because they only help 
one in three or four ” That fourth patient deserves his chance for relief 
At times, therefoie, the combined use of several measures may be necessary, 
and the progiam may quite justifiably include certain fairly safe lemedies 
which aie not yet “ standard ” 

The program of treatment must also have longitude It must be planned 
so that it can be kept up over a long peiiod of time as efficiently, and yet 
as inexpensively, as possible This means substitution of at least part of 
professional physiotherapy by home physiotherapy, the use of the less ex- 
pensive (but just as good) analgesics by mouth rather than fancily-named 
salicylates or other medicines by vein The physician must foresee the 
probable necessity of modifying treatments to meet changing circumstances 
He should be planning what to do next if m a particular case the current 
program fails after a reasonably, but not unreasonably, long trial period 
The patient should know that the physician does have a second, third or 
even fourth line of defense, that other measures with a reasonable likelihood 
of success are available as necessary This creates the confidence and op- 
timism so vital to the arthritic patient Although the physician may alter 
details of treatment from time to time, he will constantly impress upon the 
patient the importance of continuing those fundamental principles of treat- 
ment which apply to all chrome, especially infectious, diseases — the necessity 
of extra periods of lest, adequate diet and so on 

The array of measures suggested hereafter shows only too well that no 
one remedy is consistently helpful Each must be regarded as part of a 
mosaic, not to be used alone or judged too much on its own merits Herein, 
however, lies the difficulty m evaluating researches on treatment, for in 
most cases the measure used was but part of a larger plan of treatment, 
though the writer often fails to mention the fact Thus the matte) of set- 
ting up contiols )s so difficult, yet so important 

Infected Foci and Then Management The controversy as to relation- 
ship between infected foci and chronic arthritis is still actively dis- 
cussed Pemberton^®® again stated that many infected foci are 

the result, not the cause, of the disease Of 300 patients with “ chronic 
arthritis,” 66 per cent of those with atrophic and 47 pei cent of those with 
hypertrophic arthritis had had infected foci removed before he saw them 
Nevertheless he found infected foci m 79 per cent of those with atrophic 
and in 81 per cent of those with hypertrophic arthritis Obviously the pre- 
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vious removal of infected foci had either been done incompletely, or other 
foci had subsequently developed Obviously, also, many were not helped 
by removal of such foci However, others believe that results obtained 
from the removal of foci leave little doubt as to the value of this procedure, 
which in their opinion is the sine qua non of therapy Removal of foci 

alone is rarely successful, and when it is to be done in the case of depleted 
malnourished patients, the patient should be “ built-up ” beforehand One 
should distinguish according to Sherwood between unwalled-off infected 
foci which may produce systemic disease, and walled-off infections such as 
dental-root cysts, which he considers harmless 

If removal of a focus is followed by either exacerbation or disappear- 
ance of the arthritis, a i elation between focus and joints is generally as- 
sumed However, improvement following removal of foci may be due 
to a general “ stimulation resulting from removal of one cause of a lowered 
resistance ” When neither improvement nor exacerbation occurs it 

is assumed that the removed focus was not the cause, or that the arthritis 
was too established for focal removal to help Stated reasons for doubting 
the theory of focal infection include failure of improvement in arthritis 
after removal of foci, cases of arthritis without demonstrable foci, improve- 
ment of arthritis without removal of foci, frequency of infected foci in non- 
arthritics, and inability to obtain consistently the same bacteria from foci 
and joints 

1 Teeth Some favor the removal of dead teeth,-®® others consider 

them harmless and remove only definitely infected teeth If many 

are to be removed, some remove four or five at a time, with inten^als of 
two weeks between sessions 

2 Tonsils Of 500 patients with “ arthritis ” seen by Nissen,®”^ 10 per 
cent had had their tonsils removed prior to the onset of the disease 90 per 
cent had not The course of the arthritis in these two groups was studied 
Infected tonsils should be removed only during a period of relative arthritic 
quiescence If such a period does not appear, or if in a given case the 
arthritis is constantly progressive, Nissen believed “ tonsillectomy is never 
indicated (He considers “arthritis” of many types all one disease The types 
are not differentiated, hence no conclusions can be drawn — Ed ) 

3 Infected sinuses Infected sinuses including “ silent sinusitis ” are 
rarely a focus in arthritis according to some, not uncommon according to 

others Conservative treatment should be thoroughly tried before 

operation ®®= 

4 Nasophaiyngitis of the diffuse tvpe, e^en in the absence of tonsils 
may act as a focus (Willcox 

5 Gall-bladder That an infected gall-bladder maj" be the sole causa- 
tive focus in arthritis, Patterson concluded from observations on one 
patient who noted prompt relief on two occasions once after an appen- 
dectomj and (presumably) a cholecystostomy (with subsequent relief for 
eight years), and again after cholecystectomy Nonhemoh-tic streptococci 
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were found in the gall-bladder, a vaccine of which produced joint symptoms 
(Although prolonged remissions were obtained after both operations it is still pos- 
sible that relief was due to a non-specific postoperative effect — Ed ) 

6 Uterine cervix, and prostate gland Infection of these is in most 
cases responsible, according to Robinson for arthritis He noted con- 
sistent improvement onlj when these (and not other infected foci) were 
treated “ There is no remedy for it except (long-wave) diathermy given 
mtrapelvicall) by special electrodes ” 

7 Secondary colon infections These according to some®®®’®®® are 
frequent, according to others lare"®” Their importance is often exag- 
gerated 

Bactenal Vaccines, Anhgens, Ptlf}ate<! Of those writers who have 
recently expressed an opinion on vaccines, about 60 per cent have favored 
their use, 40 per cent have not Milhken ®®® ga\ e to 25 patients with 
“chronic aithritis” a mixed vaccine (streptococci from blood, tonsils and 
colon added to Clawson and Wetherby’s vaccine) An average of 36 in- 
jections was given over an average period of foui months S}stemic reac- 
tions were avoided, small doses used Patients were treated until they re- 
mained symptom-free for at least 30 days “ Complete relief ” was ob- 
tained by 12 patients (48 per cent) , the average duration of then disease 
was 30 months “ Moderate relief ” was obtained by eight patients the 
duration of whose arthritis averaged 69 months Five patients (20 per 
cent) who had had the disease on an average of 106 months received 
little or no relief The best results were obtained in early cases and by 
those with the greatest tolerance for the vaccine (No otlier treatment was 
mentioned The series is very small, no controls were used, and the “arthritis” 
was undifferentiated — Ed ) 

Intravenous injections of sti eptococcal vaccine fiom strains to which 
patients were “ skm-sensitive ” were given by Wamwright to 45 patiaits, 
30 (66 per cent) were “ improved ” Desensitization was attempted by 
using very small doses Constitutional reactions were avoided, but focal 
reactions in joints were common Improvement was slow but generally 
progressive and was first noted m four to six weeks Agglutinins in- 
creased, and skin-sensitivity diminished or disappeared The sedimentation 
rate was variably affected m those who improved steadily dropping m some, 
and remaining elevated in others despite definite objective and subjective 
improvement Hence Wamwright considered it of doubtful value as a 
test of improvement 

Sherwood ®®® ®®® repoi ted further experiences with vaccines An earlier 
series consisted of 674 cases of "arthritis” ("atrophic or pei larticular ” 
311 cases, “ rheumatoid ” 32 cases, hypertrophic arthritis 260 cases, gonor- 
rheal 19 cases, and a few cases of neuritis and myalgia) About 60 to 70 
per cent of patients m each group were “ markedly impioved ” Treatment 
of four different types was “ almost wholly with vaccines ’ Clawson and 
AVetherby’s (Lilh Streptococcal Vaccine), Cutter’s mixed respiratory vac- 
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cine, and two modifications of the latter Results with each vaccine were 
about the same (Sherwood’s “rheumatoid” cases were apparently those of early 
atrophic arthiitis “ w'lth no bony change ” No comparisons were made with patients 
treated by other methods than the use of \accines — Ed ) Sherwood later treated 
300 “ arthritic ” patients, of whom 100 each w ere treated with “ Cutter’s 
arthritis laccine,” with a casein solution, and with phjsiologic saline solu- 
tion Patients were assigned the solutions in rotation, the contents being 
unknown! to the administrator Within eight w'eeks (a lery early time — Ed ) 
“ marked improvement ” w'as noted bj tw'o-thirds of those treated wnth 
vaccine, by half of those wntli casein, and b} a third of those with saline, 
relief by the last-named measure w'^as legarded as from mild pS} chotherapy 
Streptococcal vaccines w'ere approved by several 3o«, aio (^j-ay 

found low' complement in patients reacting unfaiorably to minute doses 
Various vaccines and antigens w'ere given intravenously and subcutaneously 
by Boots, Daw'son,^®^ Holbrook and Hill wutbout striking differences 
in results with different vaccines or in controls The} concluded that vac- 
cines are of unproved value, generally harmless, have a psychotherapeutic 
v'alue, and serve to bring the patient to the ph}sician’s office for more im- 
portant therapy and control Results vary with the enthusiasm of the user 
Kmsella’s results were “ unimpresswe ” Of 21 European physicians 
who had used “ specific vaccines ” Slocumb found only nine who were con- 
tinuing them Yater thought that general practitioners should not be 
encouraged to use vaccines for arthritis lest they neglect more valuable 
methods 

Long-continued v'accine therapy was considered by Reiman and Ek- 
lund to be the cause of amyloidosis in the case of a young arthritic wdio 
died of uremia after havnng received 41 injections of v'accine in 22 months 
His blood protein was 4 71 gm , albumin 0 74 gm , globulin 2 67 gm per 
cent, fibrinogen 1 29 gm per 100 c c 

(Parker and Keefer -'’® noted amyloidosis as part of the secondary pathology of 
^ ^ Ed* Therefore, the disease and not the vaccine may have caused amyloidosis 

The failure of autogenous v'accines to help more than 48 per cent of 
their patients led Lamb, Anderson, and Nerb to use filtrates (antiv'irus) 
of autogenous streptococci to which patients were “skin-sensitive ” Of 70 
patients with atrophic arthritis, 13 per cent “ recovered,” 36 per cent 

greatly improved,” 36 per cent imjiroved slightly, 15 per cent were un- 
improv ed 

(No controls treated without vaccine or filtrates were studied — Ed ) 

Intrav'enous doses of urinary proteose from arthritic patients gave no 
encouraging results (Kinsella 

Poieign Pioteins The actions and uses of, and contraindications to 
foreign protein therapy were revnew'ed by Hektoen and Cecil who 
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legarded this treatment m selected cases as distinctly useful even if not 
brilliant It generally does no harm although it may do no good Cecil 
believed that foreign piotems should always be tried in acute arthritis un- 
relieved otherwise Many of his early patients with atrophic arthritis 
“remained well” theieafter, many with chionic arthritis were definitely 
improved Othei authors considered it of doubtful value 

Diet Pemberton again stressed the value of a diet adequate in 
proteins, vitamins, and calories, but with a reduction of concentrated car- 
bohydrates “ There is some evidence to suggest that m selected cases a 
difference of 300 calories might tuiii the scale in favor of retrogiession or 
improvement ” He and Scull consideied that the value of their diet 
was explained by the fact that one of the dynamic pathologic changes in 
atrophic arthritis is a disturbance of water distribution in tissue, exemplified 
by the common appearance of edema in periarticular tissues Their diet 
tended to provoke a negative watei balance, which reduces swelling and 
inflammation 

(These water-balance studies were calculated only semi-quantitatively Hie 
total acid-base balance and the insensible perspiration were not fully determined — Ed ) 

Considering the edema of arthiitis as due to a low plasma albumin, 
Davis"® regal ded piotein lestrictions as harmful A generous intake of 
protein may lessen the edema 

To correct supposed hepatic dysfunction in atrophic aithritis Todd®®® 
“ spares ” the liver by prohibiting all fats (except butter and oils) and lactal- 
bumin (No acceptable proof of the need or value of tins diet was given — Ed ) 

A diet high in “protective foods” (fiesh fruits and vegetables), but 
moderately low in proteins and calories and low in carbohydrate, was used 
by Langstioth Others thought that a low-carbohydrate or low-protem 
diet did more harm than good (Boots ®^) Lookie®® found restriction of 
carbohydrate of no meat and excesses of carbohydrate apparently not haim- 
ful , several patients continued to improv e despite a daily intake of 500 gm 
for IS to 65 weeks The administration by Hench ®® of 400 to 600 gm of 
carbohydrate daily for many weeks to patients whose atrophic arthi itis was 
temporarily inactivated by jaundice did not counteiact the analgesia with 
jaundice nor bring out symptoms of arthritis Studies by othei s (Bauer,®®'* 
Hall and Myers ®®®) did not indicate any abnormality in caibohydrate utiliza- 
tion or suggest that excess carbohydrate intake was an important factor 
They saw no theoietical or clinical value in a low-carbohydrate diet 

(Our opinion is divided on tins point Tbe majority agree witb the foregoing 
views Others believe that disturbed nutrition forms the background of much ill 
health from infection and that almost all nutritional deficiency states are best con- 
trolled by carbohvdrate restrictions Hence, they favor the view that nutritional 
disturbances are a causative factor in atrophic arthi itis — Ed ) 

The majority favor no particular dietary restrictions, prescribe a gen- 
erous intake of food except when reduction of the trauma due to obesity is 
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required, and believe that most patients do badh on prolonged dieting or 
starvation 

Excess feeding of vitamin C was ad\ocated by Rinehart improve- 
ment in capillary resistance tests (an index of latent scur\}) and in joints 
was noted However, such feedings by Faulknei "" for four weeks w^ere 
not helpful Some believed vutamin deficienc) played no role in the dis- 
ease"”"-"®^ The lesults obtained by Bauer’s patients'® wdio adhered to a 
hieh-vitamin diet for thiee to five years weie no better than those seen in his 
patients ivho had not been so treated 

For weak patients, a high-calone diet and insulin just before meals are 
prescribed for a month by Copeman (15 units once dail} ) and b} 
Eaton (5 to 20 units three times a day) 

Additional Intestinal Thciapy Colonic irrigations are still recom- 
mended by some, and condemned by others ®®® The reported 

abnormalities in intestinal configuration were not found in 50 cases by 
Lang®®® There is no evidence that these “ abnormalities ” (if they really 
are abnormalities) are related to atrophic arthritis Possibly the} result 
from (any) chronic illness ®’® ®®^ Wyatt ®®' found no consistent CMdence of 
faulty elimination Cathartics can be leplaced by exercise, regular habits, 
diet, and simple lubricants 

lion, Blood Tiansfiiswn Only two of 21 anemic patients of Collins 
responded well to massive doses of iron Transfusions may improve those 
with acute or subacute arthritis, with or without anemia, but are of little 
value in chronic afebrile cases -= 1 . 301 , 302,307 Intragluteal injections of leuko- 


cyte extract improved Hartung’s patients ®® 

Miscellaneous Substances Cinchophen derivatives are V’’ery useful 
drugs which hav^e been condemned unjustl}, according to Sn}der'® and 
Eaton who noted no significant toxicity therefrom In the present state 
of our knowledge no endocrine therapy is specifically indicated ^®® Nadler 
warned against the use of dinitiophenol in arthritis, peripheral neuritis and 
multiple joint pains may result 

Gold Salts Gold salts are given m various preparations, solganol 
(aurothio-glucose), allochrysm (sodium aurothiopropanol sulphonate), 
inyoral, sanochrysin, myochrysm (gold sodium thiomalate), gold thioglyco- 
late, or gold sodium thiosulphate (crisalbine) Some are gwen intravenously, 
otheis intramuscularly in aqueous solution or oil suspension Colloidal gold, 
gold chloride or gold cyanide are ineffective (Forestier ^^) Contraindica- 
tions to gold are the presence of severe diabetes, nephritis, hepatitis, marked 
hypertension or hemorrhagic tendencies Doses are usually given weekly 
until a total of 1 5 to 2 gm is given Some give only one course, but 
Forestier stated “ no case of rheumatoid arthritis has ev’^er been cured by a 
single series of injections ” According to him at least two courses are 
alvvajs necessary, with an interv^al of not more than six to eight weeks 
between 


Many patients are sensitive to gold and reactions are common Focal 
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leactions include nici eased joint pain and spelling Mild geneial reactions 
include fevei, urticaiia, pruiitus, “gold bronchitis oi flu,” heipes They 
may not necessitate cessation of treatment Severe and occasionally fatal 
reactions may occui as skin and mucosa, liver, kidneys and blood cells are 
affected Symptoms aie eiythematous rashes, occasionally exfoliative 
dermatitis, albuminuria, hematuria, oi acute nephritis with uremia, 
stomatitis, jaundice and seveie hepatitis, iritis, vomiting, hiccough, and 
diaiihea (Abdel-Sayed,"®* Foiestier,” Hartfall and Garland,’"® Holmes,®"’ 
Slocumb,®® and Slot '*®) Agranulocytosis and fatal hemorrhages ha\e been 
noted (Poynton®®®) One patient was delirious for two weeks (Abdel- 
Sayed®®®) Holmes heaid of two fatalities and had one patient recovei 
from severe deimatitis Of 100 patients tieated by Hartfall and Garland 
three died of exfoliative deimatitis Sixteen of 21 “rheumatic” patients 
treated with gold developed, after one oi two injections, punctate basophilia 
and polychromatic blood cells which sometimes persisted 10 months In 
spite of these marked and even fatal leactions, however, some frankly con- 
sidered gold the most effective treatment of the disease ■*’’ ®®® Gold must 

be given carefully to selected patients by physicians alive to its dangers 
Of Abdel-Sayed’s 14 patients, six weie “ cured,” five improved Of 100 
patients of Hartfall and Garland’s 70 per cent were “ apparently cured 
or mai kedly improved ” Pemberton®®® (Liveipool) treated 69 patients 18 
per cent were cured, 40 per cent much improved, 32 per cent improved 
Foiestiei tieated 550 patients, “between 70 and 80 per cent lesponded 
favorably” Fifty pei cent of patients with eaily arthritis and 20 to 30 
pel cent of those with old arthritis were “ apparently cured ” by two to five 
senes of injections, and they remained so for two or thiee years without 
othei treatment 

(None of the editors has used this method Untoward reactions have appeared 
often enough to make one very conservative regarding it No other current non- 
surgical treatment for arthritis (including fever therapy) has a mortality of 3 per 
cent, which is that of one series Results would have to be unquestionably superior 
to warrant this risk No control series were reported by most of the writers Many 
patients had supplementary treatment which was frankly discounted — Ed ) 

Sitlplnn It is claimed that injections of colloidal sulphui elevate the 
cystine content of nails to noimal, reduce the sedimentation rate, and im- 
prove the joints in the majoiity of cases Sulphur is injected intramus- 
cularly, inti avenously, oi both Rawls, Gi uskin and Ressa ti eated 200 
patients with “aithritis” Some who did not respond to small doses (10 
mg twice weekly) obtained results from 20 to 30 mg twice weekly A few 
showed evidence of an overdosage after intravenous but not after intra- 
muscular injections, the symptoms being fatigue, headache, drowsiness, 
anorexia, and increased joint pain Greatei toxicity temporarily developed 
m a few cases urticaiia and erythema, nausea, vomiting, cramps, diarrhea, 
and chills and fever, however, these soon disappeared Of 33 patients with 
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atrophic arthutis, 15 were “ impioved ” Those with a low cystine content 
of the nails leceived the most benefit Some wei e pi eviously given a placebo 
(Ringei’s solution intravenously) for six to eight weeks, improvement with 
sulphui was greater 

Wheeldon treated 892 patients with “ chronic artln itis ” with sulphur 
He leported results m 25 cases each of atrophic and hypertrophic arthritis 
resistant to other therapy Each patient leceived 40 intravenous and 40 
intramuscular injections of “ Sulfur-Diasporal ” “ Every case improved 

subjectively ” Muscle spasm was reduced in 85 per cent, and joints became 
smaller in 65 pei cent, many becoming more movable Detailed studies were 
made on the physiologic effect of sulphui on the cystine content of nails, 
sedimentation rate, blood count, sugar and calcium, urinary mdican, blood 
pressure and weight 

Woldenberg treated 231 patients with atrophic arthritis “ Every 
case showed excellent clinical improvement ” Best results were from 30 mg 
of colloidal sulphur (Sulfur-Diasporal) mtiavenously daily for 10 days 
“In the majority of cases patients were free from pain after five or six 
injections ” Sometimes m acute cases a dose of 30 mg intravenously 
“ completely rid the patients of the intense pain they were suffering within 
36 houis of the first injection ” “ So far as we know no recurrences of the 

disease have taken place ” (It is difficult indeed to believe these extravagant 
statements, particularly in view of the more conservative reports of others The 
patients also received physiotherapy daily No control series was observed and no 
details of the follow-up are given — Ed ) 

Of 11 patients who were given an aveiage of 60 cc (600 mg ) of col- 
loidal sulphur (suhsocol) intravenously by Sashin and Spanboch,®®* six 
“ improved,” five did not No conclusions were drawn McCarty 
found sulphur “ helpful in a small series of cases ” Todd approved such 
therap)’^ However, Kinsella ®® noted no definite improvement in 50 to 60 
patients, and in 12 cases of Dawson it was “ absolutely without effect ” 

Choline and Histamine These substances are being applied by ionto- 
phoresis to produce pronounced local and mild general vasodilation without 
the unpleasant systemic reactions from their parenteral use After ionto- 
phoresis with mecholyl (acetyl beta metliylcholine chloride) such an effect 
lasted six to 10 hours, according to Abel®®® who treated 11 patients with 
atrophic arthritis, 10 were “definitely improved” Two patients with 
Strumpell-Marie’s disease were not benefited Kovacs regarded 
mecholyl iontophoresis the method of choice m the local treatment of small 
joints in cases of atrophic arthritis During iontophoresis the drug is 
actually absorbed, resultant physiologic effects on dogs were demonstrated 
by Kotkis and his associates ®®® 

Producing less vasodilation, mecholyl is mfeiior to histamine, according 
to Kling^' who tabulated reported results of histamine iontophoresis for 

rheumatic affections ” of 730 patients 84 per cent were “ cured or im- 
pioved ’ Kling treated 12 patients with “ spondylarthritis and radiculitis , 
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seven improved Of eight patients with “sacroiliac aithritis” two im- 
proved, of eight with atiophic arthritis seven improved after 10 to 20 
applications Treatments were sometimes repeated foi recurrences of the 
disease Smaller joints responded better than laige joints Copeman 
approved the use of histamine by subcutaneous injection as well as by ionto- 
phoresis Foi unstated leasons “active rheumatoid arthritis” was con- 
sidered a contraindication Levant checked the physiologic reactions of 
lontophoiesis with histamine against that with controls (tap water and four 
other solutions) All produced superficial hyperemia, but therapeutic results 
weie obtained only with histamine Seveial patients with “ arthritis ” were 
benefited (In most of these papers the classification of arthritis was completed 
inadequate Practically no control studies were made on patients treated otherwise 
—Ed) 

Harpuder demonstrated the production of vasodilating substances 
(histamine and acetylcholine) m the skin dm mg physical therapy 

Concent'! ated Viosteiol Vitamin D m Massive Doses Two arthritic 
patients on massive doses of vitamin D for hay fever, as prescribed by 
Rappapoit and Reed (1933, 1934), noted improvement m their joints 
Dreyer and Reed therefore gave similar large doses to arthritic patients 
Of 34 patients with atiophic arthiitis, 25 were “ improved ” Patients with 
hypertrophic aithritis and with “arthralgia” were also improved Im- 
provement was first noted, in some cases, aftei a week, m others after six 
months’ treatment The disease was apparently “ controlled,” not cured, 
for although many became symptom-free and had no recurrences m 18 
months, others had mild recurrences when administration of the drug was 
stopped Patients were given doses of 200,000 U S P or international 
units of vitamin D (concentrated viosteiol) daily for one month If relief 
was noted the dose was never increased, otherwise, the dose was increased 
by 50,000 to 60,000 units each week until improvement or overdosage was 
noted In stubborn cases patients were given 600,000 to 1,000,000 units 
daily for a few days and then put back on 200,000 units daily The ma- 
jority received relief on 300,000 to 500,000 units daily 

Tolerance of patients to the drug varied greatly Toxicity occur led 
more often after prolonged use of smaller, than the short use of laiger, 
doses Symptoms of toxicity were persistent nausea, frequency of urina- 
tion (with or Avithout polyuria), lassitude, anemia, polydipsia, dianhea, 
vomiting, and abdominal pain Blood calcium sometimes rose to 25 to 30 
mg per 100 c c often without symptoms To prevent or combat toxicity, 
6 gm of brewers’ yeast weie given three times a day with frequent success 
When signs of toxicity appealed, administration of the drug was discon- 
tinued for two weeks with disappeaiance of symptoms Then the drug w'as 
continued in nontoxic doses Conclusions from studies on humans and 
animals were that concentrated vitamin D m the doses used is not hazardous 
if signs of early toxicity are lecognized and the drug is stopped Per- 
sistence m administration might lead to permanent effects, even death 



THE PROBLE^r OE RHEUM \TISM AND ARTHRITIS 


833 


Patients on this tieatment for two to five yeais foi othei diseases showed 
no hypei tension oi other ill effects (The report is conservatively written, but 
appaiently controls were not studied Since a “ control ” and not a cure was obtained, 
auxiliary treatment such as physiotherapy was advised In a recent communication 
Reed'^- stated that they are now using no moie than 300,000 or 400,000 units daily 
Vrtiak and Lang^^s have treated 20 patients with atiophic arthritis, 12 [60 pei cent] 
were improved, 8 w'cre not Results were considered not unlike those wnth other 
methods and indicated that a conservative attitude tow^aid such therapy should be 
adopted — Ed ) 

Rest and Movement The virtues of systemic rest have been stressed as 
the most impoitant pait of tieatment Prolonged rest in bed is 
necessary for acutely swollen joints, for which splints or casts may also be 
lequiied to make rest absolute In chronic cases the piobleni is not one of 
rest versus exeicise but of rest and exeicise The patient may overdo on 
rest, with resultant atiophy and ankylosis, but the majority overdo on 
exercise to “keep the joints limber In chronic cases some ex- 

eicises, including bed-exeicises, are necessaiy to piescive joint function and 
muscle tone, but not that amount which causes moi e pain *''■ Therapeutic 
exercises for various joints were described m detail by Coulter and 
Molander 

Physical Tlmapy Medicines, vaccines, and diets for arthritis gam and 
lose their popularity but centuries of use have proved the value of physical 
theiapy Many physicians do not understand its advantages, hence there 
IS a scarcity of trained physiotherapists In Massachusetts there aie about 
22 arthritic patients for every physician, but about 70,000 patients leceive 
no treatment whatever (Ober‘®) Physiothei apy is justly or unjustly held 
in disrepute for reasons listed by Behneman Indications for, and 
methods and results obtainable by physical theiapy have again been re- 
vieived Whenevei possible the arthritic patient should 

receive physical therapy in thiee ways (1) by daily home measures used by 
the patient himself , (2) professional physiothei apy three or more 
times a week from technicians or physicians trained therein, and (3) annual 
or semi-annual visits to a spa or other institution for treatment combined ivith 
the advantages of a vacation (Aldred-Biown,®** Holmes, and Laut- 
man 

To supplement the limited sessions of professional physiotherapy which 
patients can afford, the intelligent ones and their relatives should be fully 
instiucted in simple home methods Thus the cost of the patient’s care can 
be reduced and the physician can control the patients over long periods 
necessary for treatment By demonstrations and mimeographed sheets 
Coulter teaches his patients optimal types and amounts of heat, massage 
and exercises, and the use of cheap but effective electric bakers, whirlpool 
baths and appliances for harmless exercises 

(Few' spas attempt to teach patients simple home methods of physical therapy 
W'hich would permit their advantages to be projected into the patient’s home environ- 
ment Seventy-five per cent of patients seen by one of us had previously consulted 
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cultists, generally because little or no physiotherapy was prescribed by physicians 
Unless the better types of professional and home physiotherapy are more fully 
utilized by physicians, patients will continue to flock to the spine and foot twnsters 
—Ed ) 

Before “ home-physiotliei apy ” can be safely preset ibed, physicians them- 
selves must learn its principles and methods, and when it is given it should 
always be under a physician’s general supei vision (Ober®^®) Uses and 
physiologic effects of heat were thoroughly reviewed by Pemberton and 
Fox Diatliermy, appioved b} many, may be harmful m cases of atrophic 
arthritis with much demineralization of bone, according to Holbrook and 
Hill®®- (No proof of this is given — Ed) Pelvic diathermy is particulaily 
useful for pelvic foci of infection (Robinson Cold or hot Epsom- 

salt packs are often very analgesic ®®® Hot paraffin packs deserve wider 
use Thermal baths and douches, and Fango (mud) packs have their 

protagonists®®®’®®^’®®® Short wave therapy for chronic arthiitis ivas ap- 
pioved by several ( Berry,®®®’ ®®^ Bieiman and Schwarzschild,^® Kobak,®® 
Torbett,®® Wilson®®®’®®®’®®®) The effect of short wave diatheimy is about 
the same as that of ordinary (long wave) diatheimy, accoiding to Kovacs,®®® 
but the former can be used in regions where electrodes cannot well be applied 
IChng®® tabulated reported results from short and ultra-short wave theiapy 
for “ chronic arthritis ” , of 146 patients 80 per cent were improved Of his 
own 29 patients 72 per cent were improved Results w’^ere best wuth the 
23 meter wave 

Heliotherapy is often harmful for patients with rather acute arthritis 
or with fever Dizziness, nausea, vomiting and fever may result (Holbrook 
and Hill,®®® Jones ®®^) Massage is over-rated and alone is useless, accord- 
ing to Jones ®®^, others stiess its importance Physical exercises can be re- 
produced easily and painlessly by sinusoidal currents ®®* Underwater 
therapy offers an unequalled means of preventing and correcting adhesions 
and of increasing muscle and joint function ®®®’ ®®® ®®®’ ®®® Occupational 
therapy has special advantages distinct from those of physiotherapy ®®® 

Roentgen Therapy Results of roentgen therapy in “ acute and chionic 
non-specific infectious arthritis ” were “ gratifying ” accoiding to Garland,^® 
although not as striking as in gonoriheal arthiitis Nine patients with 
“ acute infectious arthritis ” weie treated four became symptom-free, two 
improved Of 13 patients ivith joints irradiated in these cases, six became 
symptom-free, two improved Three patients with “ chronic infectious 
arthritis” Avere treated two became symptom-fiee Of 10 joints treated, 
three became symptom-fiee, six improved Scott ®®® approved radiotherapy, 
but King ®®® considered it of little value An analgesic, not a curatn^e effect, 
IS more frequent in acute than m chronic cases 

Fever Theiapy Results of fever theiapy for atiophic arthritis have 
been satisfactory to some (Kobak ®^), disappointing to the majoiity They 
are not nearly as good as m gonorrheal arthritis Hench, Slocumb and 
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Popp"" tabulated results given in the first 15 reports theieon (1931-1934) 
of 147 patients, only 7 per cent were " cuied ” or completely relieved Of 
60 patients treated by Hench, Slocumb and Popp, none was cured, 18 per 
cent were markedly, and 12 per cent moderately benefited, and 70 per cent 
received little or no relief At the Fifth Annual Fever Conference (May 
1935) results m 129 more cases were reported (Hefke,"'^ Steckei,"® 
Strickler,"'^- Tenney and Snow"'’) Summarizing all published leports, 
the earlier optimistic and later conser\ative ones, Hench ““ found that of a 
total of 315 patients with chronic atrophic arthiitis treated by feiei, only 
5 per cent became symptom-free , 25 per cent were notably relieved, but the 
rest received little or no relief Results were a little better in cases of acute 
atrophic arthritis of 21 patients. 10 per cent seemed completely relieved, 
40 per cent notably benefited 

Recently Short and Bauer gave 71 fever sessions with geneial dia- 
thermy to 25 patients, 80 pei cent showed temporary improvement, but in 
only 20 per cent was this maintained until the follow-up 6 to 41 months later 
None were harmed but all looked on it as a harrowing ordeal Balancing 
results against the treatment’s severity, Shoit and Bauer concluded that it 
was only occasionally justified and should not be used to the exclusion of 
other treatment Rogers noted benefit in one case The use of low tem- 
peratures (101° F for 3 to 5 hours) was recommended by Atsatt and Pat- 
terson Simpson and Shands felt that artificial fever tlierapy given 
just before or after orthopedic manipulation of deformities increased the 
results of manipulation 

Malarial (fever) therapy Avas given to 13 patients by Cecil, Friess, 
Nicholls and Thomas All received immediate, sometimes striking, bene- 
fit, but, six months later, only one was symptom-free, a patient whose 
arthritis was of only four months’ duration In 12 cases the arthiitis re- 
lapsed, in eight completely, to its onginal state, in four partially (One of 
us, P S H, gave malaria to a patient with seiere atrophic arthritis in 1928 only 
a temporary, partial remission resulted — Ed ) 

Sw gical Procedures 1 Sympathectomy Sympathectomy was per- 
formed in five cases of “ chi onic arthritis ” with hyperhidrosis and vaso- 
motor disorders in affected limbs Results Avere reported b}’^ Ross Tavo 
of three patients whose arms Avere affected “ derived great benefit ” In one 
of tAvo patients AAdiose legs were affected “ the treatment AA'as successful in 
relieving pain and restoring function ” (No further details were given ) 
De Takats considered sympathectomy of unproA'ed A’^alue m chionic 
arthritis In an unstated number of Boots’ cases,®" poor, as often as good, 
results Avere obtained Unilateral lumbar sympathectomy Avas performed 
by Kinsella®® in “about 35 cases ” to study results on one leg The first 
results Avere A'eiy good, but subsequent results did not justify continuance 
of the procedures Relief of pain and increase of motion AA'ere not con- 
stant Several papers on physiologic reactions aftei sj mpathectomy are of 
interest 
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2 Splenectomy was recently perfoimed in two cases of “ Felty’s syn- 
drome” (Hanrahan and Miller, 1932, Craven, 1934), only tempoiary 
impiovement w^as noted Miller and Craven have since notified Fitz'®’ 
that the patients died 14 and 18 months aftei opciation 

3 Thyroidectomy is said to benefit the joints of arthritic patients with 
hyperthyroidism (This lelationship has been discussed pieviously — Ed) 
Bach^®’^ noted marked improvement in one case immediately after operation 

4 Pai athyroidectomy Also previousl} mentioned was the supposed 
relationship between the parathyroid glands and polyarthiitis and the re- 
ported lelief of arthiitis by paialhyioidectomy Schkurov performed 
this operation in 83 cases of “chionic ihenmatic polyaithritis and spondyl- 
aithritis ” The lesults and other lepoits concerning arthiitis and the para- 
thyi Olds wnll be discussed later 

5 Orthopedic piocedures Sjnov^ectomy is done by some orthopedists 
foi active polyaithiitis, by otheis only for persistent monaithritis of knees 
unresponsive to othei treatment Radical sjuiovectoinj of knee joints may 
lemove an infected focus and pathologic debris wduch intcifeies wnth partial 
lestoration of function Ankylosis laiely supeivenes Restoiation of con- 
sideiable function lesulted in the few cases cuiiently reported 

SeAeial leviewed the indications, methods and results obtainable by various 
procedures for the correction and prevention of defoimities traction, casts, 
splints and supports, tenotomies, osteotomies, capsulotomies, ai tin oplasties, 
fusions, manipulations Manipulation is par- 

ticularly emphasized as a valuable method used insufficiently 
Reconstructive surgeiy is not indicated until the arthritis has been inactive at 
least SIX months A chan foi patients wnth bilateial ankylosis of hip 
joints w^as described (Kuhns ®®'’) 

Prognosis, Remissions and Results of Tieatment A patient wath 
atiophic arthritis (or any other kind) wull follow one of four life couises 
according to Nissen Of 500 cases of arthiitis studied by him from the 
onset of the disease until the patient “ ended with ‘ hic jacet 208 cases 
weie classified “ rheumatoid-genuine aithiitis with actual destiuction, par- 
tial 01 complete” Of these cases only 2 pei cent followed couise A (an 
initial attack and full recoveiy to the former level of activity) , 32 per cent 
follow^ed course B (remissions, relapses, and a sIoav steady decline in func- 
tional activity) , 56 per cent follow-^ed course C (a drop to a low level of 
functional activity in a vai lable period of time, the patient remaining at that 
low level for the rest of his life) , 10 per cent follow^ed couise D (a steady 
dowmvard couise from the onset of disease to death) 

According to Dawson about 25 per cent of patients “ lecover,” 50 per 
cent “impiove” or their condition becomes “quiescent,” and 25 per cent 
become progi essively woise Of Pemberton’s 300 patients with atrophic 
and hypertrophic arthiitis (types not analyzed separately), 6 pei cent were 
“ cuied,” 32 pel cent “ gieatly improved,” 57 per cent “ definitely impioved ” 
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“ The figures weie almost exactly the same foi both the atrophic and h}'per- 
trophic types of arthritis ” Results for Lang’s 100 patients were 60 per 
cent improved, of which 43 per cent were “ maikedly improved ” The 
patient’s cooperation in treatment is of paramount importance Of those 
who improved markedly, 90 per cent were peisistent and cooperatne in 
treatment, of those who did not improve, 64 per cent w^re uncooperative, 
discontinuing ti eatment w'lthin six months 

As a rule ati opine aithritis becomes inactne relativel} slowdy (wuthm 
weeks or months) even under the most successful treatment Neither pre- 
liminary nor final lemissions appeal abruptl} within a few hours Par- 
ticular significance may thei efore be attached to the dramatic sudden remis- 
sions that may accompany mtercurrent jaundice Hench ( 1933 - 1934 ) 
reported the “ analgesic effect ” of mtiahepatic jaundice on 16 patients with 
atrophic arthritis, fibrositis and sciatica Since then he has studied many 
more such cases in which sudden remissions accompanied jaundice of dif- 
ferent types An example was given a woman aged 49 \ears, had periarticular 
fibrositis and atrophic artliritis for three years, whicli der eloped so that she was 
unable to turn a doorknob, squeeze a wash cloth, or grasp i tumbler A febrile 
larvngitis dereloped for a few' dajs Ten dajs latci she awoke to find herself 
jaundiced and completely free of all signs and symptoms of rheumatism Details 
concerning the phjsical and chemical examinations during the remission w'ere guen 
For sereral months the patient was completely free of symptoms, tlien the disease 
began to return In the majoiity of such cases the remission w^as complete 
and lasted weeks or months, occasionally longer These obsen'ations in- 
dicated to Hench that the clinical pathology of atrophic arthritis is probably 
much more reversible (and more rapidly so) than w'as heretofore e\ident, 
and led to the hope that an intcnsn e study of this phenomenon ma} e^ entuate 
in a method of treatment similarly diamatic and prompt 


PIypertrophic Arthritis 

Definition Most roentgenologists who see any overgrow'th of bone 
m roentgenograms in a case of aiticular disease make a diagnosis of “ hyper- 
trophic arthritis,” and if bone overgrow'th is absent, the diagnosis is apt 
to become “ atrophic arthritis ” (Pemberton Radiologists must exhibit 
a more informed type of scrutiny and become familiar with the variable 
pathologic and clinical aspects of the different arthritides to interpret 
roentgenograms more correctly The clinical definition of “ hypertrophic 
arthritis ’ is (or should be) quite different from the radiologic definition 
of h}pertropliic arthritis” Roentgenographically there are several dif- 
feient types of hjpertropluc arthritis, such as that seen in certain trauma- 
tized joints, or those types found in certain stages of gouty, gonorrheal, 
atrophic and othei forms of arthntis (Haden,"“ Doub,“ McMurray^°) 
To the clinician, however, hypertrophic arthritis means (or should mean) 
one particular disease, one special type of arthritis The various forms of 
arthritis in w’hich the roentgenographic changes of hypertrophy of bone are 
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but a minor feature, an incident compared to more obvious clinical features 
(acute trauma, acute gout, gonorrhea, and so forth), might be called “ sec- 
ondaiy hypei trophic arthiitis” Thus they are distinguished from “ pri- 
mal y hypertrophic aithritis,” the clinical syiidiome synonymous with “se- 
nescent,” “ degenerative ” oi “ osteo-ai Ihiitis ” in which, in the absence of a 
known cause oi moi e striking clinical fealui es, i oentgenographic alterations 
constitute the most consistent and outstanding featuie of the disease and give 
It a name (Haden -®) 

Incidence Studies of knee joints of peisons from the first to the ninth 
decade of life indicate that after the age of 30 years the degeneratne 
changes that lead to hypertrophic aithritis were found with increasing fre- 
quency, so that by the fifth decade all knee joints were so aftected (Keefer 
also 1933, 1934, Bauer and Bennett also 1933) 

(Radiologic and pathologic studies by otheis have indicated that hypertrophic 
spondylitis is also present in practically all patients aged 50 years or more — Ed ) 

The sex incidence is about equal (Dawson “’‘‘), but the fingers, knees 
and ceivical spine aie more commonlj aftected in women, the lower part 
of the spine and hips m men 

Symptoms and Cowse Although the disease is almost universal in 
persons more than 50 years of age, only about 7 to 10 pei cent of its victims 
have significant symptoms (Keefer, Parkei, Myeis and Irwin, 1933, 1934) 
Those with symptoms fall into three groups ( 1 ) the obese, whose ti auma- 
tized weight-beanng joints early proclaim their hypertrophic arthritis, (2) 
mechanics and workers in occupations in which trauma elicits painful symp- 
toms, (3) hypersensitive persons (generally females) whose pain percep- 
tions are augmented (Hench ^'’®) Symptoms rarely appear befoie the age 
of 40 years, usually after the age of 50 They may appear before the age 
of 40 in females who have experienced a prematuie or artificial menopause 
or in persons subject to some unusual foiins of long continued trauma 
(Dawson ^®®) 

Symptoms are not always confined to joints Just as every case of 
atrophic arthritis has some associated fibrositis, so in hypertrophic arthritis, 
fibrous tissue may share the pathologic process of degeneration (Howitt ^°^) 
Neuritic and muscle pains and stiffness ensue 

(Symptoms of this senile fibrositis — fatigue, loss of muscular resiliency, chilli- 
ness and vague muscle pains — are so universally present in senility that Pennington, 
1934, was of the opinion that “ senility is practically synonymous with fibrositis ” 
Ed ) 

Small gelatinous cysts occasionally appear, attached to tendons near a 
Heberden’s node (Hench ^'’®) They are often opened “ to let matter out ” 
This is generally unnecessary , they may recede spontaneously Occasionally 
they become inflamed After they are opened, the walls collapse and the 
unsightly nodule recedes, though it may reform 
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(These have escaped general notice and description Photographs of them are 
in reports of Hench and of Nachlas (1932) The latter studied 28 specimens 
thereof, generally over the terminal phalangeal joints of hands affected with Heber- 
den’s nodes In one of Heiich’s cases the cystic nodule was over a midphalangeal 
joint According to Nachlas the mucoid or gelatinous material therein may con- 
tain excess calcium in solution but no urates, and if unremoved, the nodules erentu- 
ally solidify to form genuine bony Heberden’s nodes — Ed ) 

Roentgenogiams Radiologic features were reviewed by Doub ” As 
before noted, those seen in cases of “ traumatic hypertrophic arthritis ” in 
young persons subjected to seveie acute or chionic trauma may resemble 
those of “senescent hypertrophic arthritis” (degenerative, osteo-arthritis) 
in relatively non-traumatized joints of the elderly (eg, distal phalangeal 
joints) Cases of polyarticular “ hypertrophic arthritis ” are more likely 
to represent senescent hypertrophic ardintis than cases of chronic mon- 
articular “ hypertrophic arthritis,” as these latter may represent old trau- 
matic arthritis, such as ensues in hips aftei Perthe’s disease or osteochon- 
dritis or following slipped femoral epiph 3 'ses in childhood Thus the 
average age in McMurray’s cases of bilateral h 3 'pertrophic arthritis of 
hips was 53 3 fears, in cases of unilateral Itypertrophic arthritis of a hip it 
was only 34 3 ’^ears and there was a frequent histor 3 ’’ of childhood injury 
Therein lies further evidence of the necessity for distinguishing between 
the clinical S 3 mdrome of (senescent) hj'pertrophic arthritis, which is one 
disease, and “ Itypertrophic arthritis ” in the radiologic sense which is not 
a disease per se but a radiologic feature of several diseases 

Pathology The articular pathology in hypertrophic arthritis, reviewed 
by Keefer and Parker and Keefer was so different from that of atro- 
phic arthritis that the idea that the two diseases are the same seemed un- 
tenable Muscles, tendon sheaths and fascia, with their small blood vessels, 
also participate with joints in the general state of fibrotic thickening, ac- 
cording to Howitt 

(The pathology of this associated “ senescent fibrositis ” is not described further 
As has been done for joints, studies on the histology of muscle and fibrous tissue 
at different age periods should be made to clarify the pathology of senescent, as 
contrasted to other types of, fibrositis, and to explain the " stiffness of age ” — Ed ) 

Laboiatory Data Marked anemia is not a feature of hypertrophic ar- 
thritis Gray, Bernhard and Gowen found the erythrocyte count below 
4,000,000 per cu mm in only 16 per cent, and the value for hemoglobin 
below 70 per cent in only 6 per cent, of cases of hypertrophic arthritis 
Hemoglobin was normal (over 14 gm ) in 11 of Collin’s 23 cases, be- 
tween 12 to 14 gm in 11 cases, below 10 gm in only one case The 
Schilling count was shifted to the left (an increase in percentage of younger 
neutrophiles ) m only 17 per cent of Steinberg’s cases of h3pertrophic 
arthritis, but in 78 per cent of his atrophic cases The percentage of 
younger neutrophiles was less than four in most cases of the former, above 
four in most of the latter There was a general correlation between Schil- 
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ling counts and sedimentation rates the latter weie usually below 0 35 mm 
pel minute in hypertrophic, above 0 35 mm in atiophic arthritis (Rourke 
and Einstene method) Gray found the sedimentation rate (Wester- 
gien method) over 20 mm per hour m only 2 per cent, 10 mm or below in 
85 pel cent Essentially similai lates were noted by others 

No lelation between anemia and gastiic acidity was found b) Collins*®®, 
only one of 11 cases had i educed gastiic acids Of 35 cases, achlorhydria 
was found by Hartung and Stembrocker in 26 pei cent, hypochlorhydria 
in 3 per cent (subacidity was 17 pei cent moie frequent in atrophic aithritis) 
Values for total blood protein, globulin, albumin and plasma fibrinogen 
weie noimal m Davis’"'* cases of hjpertiophic arthritis (generally ab- 
noimal in atrophic arthritis) Alteiations in blood proteins were found 
b\ Aldied-Biown and Mtinio^®’ when patients ivith hypertrophic arthritis 
(group 1) were compared to healthy young normals (group 2), but these 
diffeiences tended to disappear when the} were compared to non-rheumatic 
persons of less favoiable economic status (group 3) The average values 
(gm per 100 cc of plasma) were as follows In groups 1, 2 and 3, re- 
spectively albumin 3 91, 4 51, 4 09, globulin 2 32, 1 69, 2 13, fibrinogen 
0 34, 0 16, 0 22, total protein 6 35, 6 37, 6 35 Thus plasma protein was 
low in hypertrophic, but not so low as m ati ophic, arthritis 

Haitung and his associates"®®’*®'* found a tendency towaids an elevated 
plasma cholesterol and a loweied serum calcium Of 59 cases, 62 per cent 
had high, 3 per cent low, and 35 per cent noimal, values foi cholesterol (160 
to 230 mg ) The mean total cholesterol tvas 235 4 + 45 mg Values for 
the mean and standard deviation of seiiim calcium were 9 986 + 0 616 mg 
per 100 c c (normal 10 241 +0647 mg) Race*®® noted a slight but 
definite tendency towards lower values for seium calcium in atrophic than 
in hypertrophic arthritis Seium magnesium was essentially normal in 
hypertrophic and atrophic arthritis (a little lower in the latter) Blood 
groups were as in normals There was no characteristic deviation in uri- 
nary acidity 

Etiology and Pathogenesis Vaiious writers have blamed each of the 
following factors as the sole cause of the disease heiedity, constitution, the 
degenerative processes of age, chronic trauma, circulatoiy distuibances, 
some specific metabolic fault, an endocrine disturbance, infection Others 
believe that not one factor, but a combination of factois is responsible — 
particulaily age plus chronic trauma Still others be]le^e theie is one spe- 
cific cause, as yet unknown, and that those mentioned are merely predispos- 
ing, precipitating, or accelerating factois of secondary importance 

Factor of Her ediiy and Constitution Heredity is commonly blamed be- 
cause patients state the disease “ runs m the family ” Its incidence, how- 
ever, IS so general that practically all one’s ancestors ovei 50 years of age 
had it Others blame heredity not for the disease’s general incidence as 
much as for its premature appearance “ Some patients inherit bettei carti- 
lage than others The poorer the inheritance and the greater the endogenous 
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and exogenous tiauma, the earlier will hypertrophic arthritis develop” 
(Bauei and Bennett Pribram and Fahlstrom are current sponsois of 
the idea of a constitutional tendenc} of brachymorphics for the disease, 
but man} of Pemberton’s patients ivere slender 

FactO] of Tissue Dccjcnci ation (Tissue Age) One’s calendar and his- 
tologic ages are of course not identical Furthermoie, because of differ- 
ences in the histologic “ages ” of vaiious oigans, one’s mental (cerebral) 
and general physical ages may be quite different The majority believe that 
the histologic age of cartilage (age being the sum total of all traumatic and 
toxic insults of life) is the chief determinant of the disease Hypertrophic 
arthritis represents a localized, premature senile change which may occur 
m clerks as well as bricklayers, fiom mental as ivell as physical overstiain 
(Howitt^®®) 

Foctoi of Tiauma To some, “age” is but the sustained opportunity 
for mild long-continued articular trauma as a result of posture, obesity, 
occupation or recreation They regard the disease as the result of such 
chronic trauma, or that from intra-ai ticular or juxta-articular fractures with 
faulty alignment, unreduced dislocations, foreign bodies or other orthopedic 
disabilities Doub and Jones related the disease to chronic but 

not to acute trauma since single severe trauma (juxta-articular fractures) 
seemed to play no role m the production of hypertrophic arthritis 

Facto) of Cifculatoiy Alfeiaiions Circulatoiy deficiencies (arterio- 
sclerotic, inflammatoiy, or vasospastic) leading to excess articular catabolism 
have been held responsible However, no evidence is at hand that the nu- 
trition of a person’s osteo-arthntic joints is more deficient than that of his 
unaffected joints, or that there is more arteriosclerosis of nutrient vessels of 
the former than of the latter 

Facto) of Alteied Metahohwi In contrast to the idea of a nonspecific 
metabolic defect from poor articular circulation is the theory that some more 
or less specific metabolic derangement is responsible, a disturbance m utiliza- 
tion of sugar, of calcium, of sulphur A defect of the last type is now a 
popular notion, and some believe that hypertrophic as well as atrophic ar- 
thritis is due to a deficiency of sulphur in the body, particularly in carti- 
lage 2®® The majority have made no attempt whatever to dif- 

ferentiate the types of arthritis in which they found reduced cystine in nails 
or which improved on sulphur — ^merely labelling them “ arthritis ” or 
chronic arthritis ” Wheeldon noted that the average cystine content 
of nails was a little lower and rose higher after treatment in hypertrophic, 
than m atrophic, arthritis Senturia found no abnormal urinary excre- 
tion of sulphur in either type 

(It IS impossible for a critical reader to form any conclusions ivhen even the 
types of arthritis treated are not differentiated — Ed ) 

Some are still keeping alive the notion that the disease is related to a 
purine disturbance since “ the blood uric acid is always increased ’’ '■®'' (This 
has long since been disproved bj' numerous careful investigators — Ed ) 
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Todd^®“ “slightly” inciiminated “the hepatic factor,” and Miller 
noted hepatic dysfunction (an alteied levulose tolerance) as often in hyper- 
ti opine as in atrophic arthritis (in about a third of each group) 

No causal relationship between hypertrophic arthritis and any metabolic 
distui bance associated with diet was found by Bauer or by Hall and 
Myers Accoiding to Langstroth the relationship of the disease to 
diet is a paradoxical one, although theic is no evidence that its victims 
have eaten less “ protective foods ” than others, the administration of such 
foods is of value 

Factoi of Endoenne Dishahances Although the disease frequently 
becomes symptomatic near the menopause, no definite connection between it 
and endocrine glands has been proved Since hypertrophic arthritis oc- 
curred in only 1 7 per cent of 414 cases of hyperthyroidism, no relationship 
between these two diseases was apparent to Monroe However, of 98 
patients with myxedema, 33 per cent had hypertrophic arthritis, “ an inti- 
mate and important association ” Their average age was 51 years, but 
myxedema and not just age was considered the major factor 

Of Haden’s 50 cases of hypertrophic arthritis, a “ low ” metabolic 
late was found in 84 pei cent, an accelerating factoi considered important 

( Many others, e g Race,-®® considered metabolic rates to be normal — Ed ) 

Factor of Infection The factor of infection seems unimportant to the 
majority®® There is little or no direct evidence of infection, and various 
immunologic reactions used as evidence of the infectious nature of atrophic 
arthritis are usually absent in hypertrophic arthritis Blood cultures b) 
Gray in 79 cases were all negative for streptococci Agglutinins to hemo- 
lytic stieptococci were not found by Dawson They were rarely found 
by Gray, Bernhard and Gowen in significant amounts (1 160 or higher) 
they were present in low titer (0 to 80) m 83 per cent of cases, in a titer 
of 160 to 320 in 17 per cent, none in higher dilutions In only three of 
Blair and Hallman’s 16 cases were agglutinins to Cecil’s “ typical ” strep- 
tococcus found in dilutions greater than 1 160 Antistreptolysins m ab- 
normal amounts (over 100 units) were found in only two of 13 cases of 
“ chronic arthritis other than rheumatoid ” Skin reactions to hemolytic 
and green streptococci were absent in four, present in six cases of Wain- 
wright One patient reacted to two strains, two patients to three strains 
and three to five strains or more 

(No interpretation was offered — Ed) 

Some believe, however, that infection plays a contributory role Pem- 
berton reported two cases one patient responded “ immediately ” to the 
removal of infected teeth, suggesting that infection played a role, and the 
other to rest, diet and improved intestinal function, suggesting that age alone 
was not responsible The difference between a painful joint with hyper- 
trophic arthritis and a painless one roentgenographically even more hyper- 
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trophic, IS generally thought to be the factor of trauma, but Sherwood 
agreed with Key (1933) that low grade infection may produce pain m joints 
which would otherwise be symptomless Bauer"® ascribed the variable 

presence of pain to changing pathology When marginal osteoid tissue 
proliferation is occurring, periosteum may become elevated and pain results 
AVlien this osteoid proliferation ceases and the tissue becomes calcified pain 
ina} stop 

T)eafment Perhaps the most important part of treatment is to ex- 
plain to the patient the differences in the nature, particularly m the prog- 
nosis, of the disease he actually has from that which he thinks he has, and 
to assure him that hypertrophic arthritis (unlike atrophic, “ deforming 
arthritis ” which he fears) is not essentially an ankylosing, severely-crip- 
pling, progressn e disease This done, many patients neither ask nor accept 
other treatment but bear their difficulty philosophically without the “ nui- 
sance of treatment ” (Hench ^°®) 

Rest and Reduction of Trauma Many patients are deliberately o\er- 
exercising under the erroneous impression that “ unless the joints are kept 
active they will stiffen” With the onset of symptoms of hypertrophic 
arthritis patients often go out of their wa) to actuate the joints, “ to keep 
limber,” grimly determined to keep going This only irritates the process 
and is harmful and unnecessary, as ank}losis is not characteristic of the 
disease Generous rest and the reduction of trauma are highly desirable, 
although not to the extent that the patient feels himself a crippled invalid 
106,203, 283 Extra hours of rest at night and in the daytime, reduction of 
obesity, and the use of a cane, corset or roller bandage, will minimize trauma 
and permit a patient to be comfortable when he is active 

Diet Reduction of tissue edema and relief by means of the mild, de- 
hydrating effect of a low-carbohydrate, low-calorie diet were noted by Scull 
and Pemberton in hypertrophic, as well as in atrophic, arthritis 

Others found no special dietary indications for the disease except for the 
reduction of obesity 

Removal of Foci This has seemed useless m the majority of cases, 
though it may be indicated in particular instances 

Vaccines Vaccines are generally not prescribed Sherwood®®®’®®® 
treated 260 patients with various vaccines with results which were con- 
sidered as good as those obtained in atrophic arthritis 

(He stated that neither the seventy of symptoms nor the type of arthritis in- 
fluenced the results from vaccine This experience is at variance with that of the 
majority and makes one doubt the value of the vaccine, particularly when a definite, 
if smaller [33 per cent], number of controls improved on saline injections — Ed ) 

Young, an associate of Crowe, used the latter’s vaccine “ successfully ” 
in treatment of 100 cases of “ osteo-arthritis ” Contrary to what is cus- 
tomary, their plan is one of progressively smallei , not larger, doses of vac- 
cine McCarty®®^ also considered (intravenous) vaccines helpful for pain, 
but less so than in atrophic arthritis 
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Sitlphm Relief from mjeclions of sulphui was lepoitecl in Inper- 
trophic as well as m ati ophic arthritis Good i esults ensued “ in every 
case ” (five) in one series,"®'^’ in 50 per cent of anothei series (26 cases),-''* 
but in only three of eight cases in a thud gioup 

Gold Injections Such injections were used in the hypertrophic type 
also In a series of 17 cases, Peinbci ton (Liverpool) noted much im- 
piovement m 24 pei cent, impiovement in 13 pei cent For inti actable 
osteo-arthi itis Slot*" combined the use of gold with epiduial injections of 
procaine Foiestiei ** found gold of no value m osteo-arthritis 

lontophoi esis with Vasodilating Dings Of 25 patients treated with 
histamine by Kling 60 pei cent impio\ed Of 29 patients treated \\itli 
mecholyl by Abel 90 per cent had relief of pain , Kovacs,®"’’ however, noted 
no relief with mecholyl 

Miscellaneous Thyroid extiact was used by some Relief of pain 
was obtained by Foiestier^®* with local injections of lipiodol (perineural, 
pel i-articulai ) Ten of 18 patients improved while on large doses of vita- 
min D (concentrated viosterol) (Drej^er and Reed ®®*) 

Physical Theiapy This, of course, is extensively advocated Under- 
water theiapy is especially valuable for elderly patients with hypertrophic 
arthiitis®®® Some advocated shoit-wavc therapy Diathermy was 
particularly approved by Kovacs Roentgen thei apy was used b) Gar- 
land in seven cases of hypertrophic spondylitis only one patient became 
symptom-free but foui " improved ” Fever therapy is cautiously approved 
by sonie,*’^’ considered of no value by others,®*’’^* Tenney and Snow noted 
improvement in only four of 10 cases Various other physicians have 
treated a total of 74 patients only 4 per cent became symptom-fiee, about 
SO pel cent noted some lelief 

Oithopedic Ticaiment Considerable lehef may result from manipula- 
tion in selected cases, such as osteo-arthi itis of tlie cervical oi lumbar spine, 
or hip 1 ®. S 18 , 334, 37,, 370 Synovcctoniy may help some patients greatly 
Bone puncture (Mackenzie, 1931—1932) relieved a few, failed in othei 
cases Cheilotomy to i einove f emoi al osteopltytes has not been very suc- 
cessful and is infeiior to hip joint lesection Because bony union is dif- 
ficult to obtain, arthrodesis is less useful than reconstruction of hip joints 

Backache and Sciatica 

Backache and sciatica are not, of course, diseases per se but symptoms 
of many diseases The anatomic physiology of the spine and its adjacent 
tissues IS so complicated that experienced oithopedists at times have great 
difficulty in detei mining the cause of backache or sciatica The physician 
without at least some orthopedic training is even more confused He is apt 
to examine the spine for rather gross stiffness, look for spurs m loent- 
genograms and, if there is a poker spine, the diagnosis becomes “ankylosing 
spondylitis ” (or an equivalent teim) If there are spurs the diagnosis 
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becomes “ hypei trophic spondylitis ” If neithei is piesent the diagnosis be- 
comes simply “ backache ” Going a little farther, he may offer a favorite 
explanation “ backache due to poor postuie,” fiom “ uterine displacement,” 
from “ strain ” or “ fatigue ” 

The hteratuie leviewed contained about 50 ai tides on, and about as 
many classifications of, backache Backache can be briefly classified as 
being from (1) pi imary neuiologic conditions, (2) genito-ui inai y disease , 
(3) gynecologic disturbances (“ post-pregnancy backache,” etc ) , (4) meta- 
static malignancy, and (5) “orthopedic conditions” Commoner ortho- 
pedic conditions which produce backache are postural oi occupational strain 
of muscles and ligaments, infections of ligaments, muscles and their fibrous 
tissue (toxic or infectious “ myofasciitis ” or “ para\ ertebral fibrositis”), 
developmental anomalies of the fifth lumbai and fiist sacral region, dis- 
turbances of the intervertebral disks, and (traumatic, infectious or degen- 
erative) arthritis of the vertebial bodies oi articular facets, or both 

The lower bade is a common site of symptoms in the malingerer, be it the 
industiial worker seeking compensation or the tired housewife seeking 
sympathy Points useful in detecting malingering were listed by Stuck 
To be deteimmed are (1) an estimate of the patient’s sincerity of purpose 
from his general demeanor, (2) whethei his general body build and posture 
(tall, thin), or his occupation aie such as to make him liable to injuij , (3) 
a reasonable consistency between the se\erity of the injury and that of symp- 
toms (In general there is a con elation between the two, although there 
are exceptions and trivial injuries may induce severe backache, and only mild 
damage may result from a violent accident) , (4) the relationship between 
the time of injury and the onset of symptoms (as a rule S}mptoms appear 
within a few hours), (5) presence oi absence of previous backache, (6) 
in the presence of organic disease examination will generally reveal muscle 
spasm, sometimes scoliosis, it being difficult if not impossible for a ma- 
lingerer to feign muscle spasm or scoliosis except momentarily, (7) with 
organic disease, tender spots remain rather consistently localized during the 
first and subsequent examinations, malingerers rarely recalling the sites of 
previous “tenderness” carefully enough to avoid detection, and (8) the 
newer technic of making roentgenograms (Ghormley and Kirklin, 1934) 
will reveal disease of facets as well as of vertebral bodies 

The technic and significance of various manipulative methods of exam- 
ining the back to localize disease of the spine were reviewed by several 
Some considered the physical examination much more valuable in certain 
cases than roentgenograms because the latter may reveal changes (spurs, 
anomalies) which may or may not be related to the presenting symptoms 
Without careful investigation symptoms must not be too readily blamed on 
the hypertrophic lipping so commonly seen in laborers and in the obese over 
40 years, and in others ovei 50 years of age 

Comments on Diffct entiation Figures on the peicentage of cases oi 
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backache fi om arthi itis are not always reliable as they are often coloi eel by a 
physician’s special knowledge oi lack of it If in a given case pelvic disease 
IS present, a gynecologist may blame the backache thereon without seeking a 
further explanation, if pelvic disease is absent he may rightly or wrongly 
dismiss the case as of "rheumatic oiigin” The practitioner may blame 
poor posture in a case when roentgenograms of the spine are apparently 
“ negative ” (The word “ apparently ” is used advisedly as, too often, roentgeno- 
graphic examination is limited to an antcro-posteriOr view of the spine, and lateral and 
oblique [“ three-quarter ”] views are not taken — ^Ed ) Of 63 cases of backache 
seen by Shafiroff and Sava 70 per cent were from " arthritis,” of which 
50 per cent were ascribed to “tiaumatic arthritis of facets,” 39 per cent to 
“ lumbosacral and sacro-iliac osteoaithiitis,” and 11 per cent to " generalized 
arthritis ” The}^ concluded that in backache from pelvic disease the pain 
was likely to be diffusely spread o^ er the back and referred anlenoi ly to the 
legs from pressure on ilioh 3 ipogastric, ilioinguinal, and femoral nertes, but 
that in backache from osseous disease, pain is more localized to the affected 
area and is projected generally along the postciioi portion of the leg fiom 
pressure on sacral nerves 

(The data given are inadequate for the reader to accept fully the diagnoses and 
differentiation — Ed ) 

In differentiation Gotten^"® chai actei ized the pain of lumbosacial 
myositis as being usually aggiavated by cold or damp and partially lelle^ed 
by exercise, while that of arthritis is aggiavated by exercise Of the com- 
mon types of backache — traumatic, infectious, and static or attitudinal — 
the last constitutes 90 per cent, according to Davidson and Horouitz,®®° 
and fiequently leads to miciotiaumatic arthritis Ceitain differences weie 
noted by Magnuson Pain which is woise in the morning on rising, but 
disappeais after brief activity is fiequently due to "periarthritis” of para- 
vertebral ligaments and muscles, a condition which often causes night- 
backache, because of which a patient awakes to find a more comfortable 
position A backache appearing in the afternoon or evening is more fre- 
quently due to fatigue, poor posture or arthritis 

fAs generalizations these statements are fairly sound, but it must be reniein- 
bered tliat many cases of spondylitis are associated with paravertebral fibi omyositis, 
symptoms of which may dominate at times, in which case the patient may feel v orse 
on rising, better after some exercise — Ed ) 

T/ie " Newel Anatomy ” of the Spine Until recently studies on spon- 
dylitis dealt almost exclusively with diseases of the vertebral bodies and 
adjacent ligaments In atrophic spondylitis (spondylitis ankylopoietica) 
the chief pathologic finding was regarded as inflammation and calcification 
of paravei tebral ligaments, the vertebral bodies not being affected eaily 
except by atrophy In lij’-pertrophic spondylitis (spondjlitis osteo- 
arthritica) lipping of vertebral bodies was evident So, too, in suspected 
traumatic spondylitis roentgenographic evidences of trauma were sought m 
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vertebral bodies, if these appealed noimal paiii was asciibed to traumatized 
muscles and ligaments However, since the work of Sclimorl (1927 et 
seq), Schmorl and Junglianns (1932), Beadle (1931), Ghormley (1931 
et seq ), Keyes and Compere (1932-1933) and others, major interest has 
been transferred to the anatomy and patholog) of the intervertebral disks 
and “paravertebral joints” or lateral “facets” Now it appears that a 
great number of cases of backache, (secondary) spondylitis and sciatica are 
due to diseases primarily not in the larger, more obvious, vertebral bodies 
but in the smaller structures — disks and facets Thus current writers have 
given much space to discussions on the “ newer anatomy and pathology ” 
of these tissues Since the work to which they refer in truth constituted “ a 
new chapter on vertebral patholog3%” it seems well to review it here m some 
detail (Since current writers freely ref ei red to the reports of Schmorl and the 
others just mentioned, it was at times difficult to know wdien they were quoting and 
when they were presenting original observations The following is a summary of 
data reviewed by them — Ed ) 

One IS likely to consider the spine as consisting of 24 vertebral bodies 
with their 23 intervertebral joints As a matter of fact, according to 
Rechtman^®® tliere are 134 joints in the spine bettveen the skull and the 
sacrum, each vertebra having approximately 10 synovial-lined cavities 
Furthermore, the 23 intervertebral “ joints ” — the spaces between the verte- 
bral bodies — are not true joints at all, since they possess no synovial mem- 
brane but are made up of fibrocartilage — the intervertebral disks These 
disks are composed of three main parts the cartilage end-plates, the annulus 
fibrosus, and the nucleus pulposus Each disk is bounded above and below 
by a vertebral body, the peripheral bony edges of which are slightly thickened 
anteriorly and laterally (but not posteriorly) to form the “ epiphyseal ring ” 

The cartilage plates are thin layers of hyaline cartilage which form 
the top and bottom of the intervertebral disk and which fuse anteriorly and 
laterally with the bony edges or epiphyseal ring of the vertebrae to form the 
“ rim ledge ” The cartilage plates in turn enclose the “ annulus lamellosus ” 
or “ annulus fibrosus,” a dense fibrocartilaginous envelope composed of con- 
centric folds of fibrous tissue These folds form a strong elastic contamei 
for the nucleus pulposus, except toward the posterior edge of the disk (to- 
ward the spinal canal) where the fibers of the annulus are fewer and thinner 

The “ heart ” or “ central lens ” of the intervertebral disk is the nucleus 
pulposus, a fibrogelatmous incompressible mass of tissue, partly cellular, 
partly fluid (88 per cent water at birth) Thus it is subject to the usual 
laws of fluids — it IS under tension, and is capable of expansion but not of 
compression The pressure of the nucleus pulposus after cutting away the 
annulus fibrosus is 1 8 mm of mercury The pressure required to reduce its 
expansion is 32 2 pounds The position of the nucleus pulposus within 
the annulus fibrosus vanes in difiFerent spinal segments, it is ahvays rather 
more posterior than central but is farther forwaid m the upper thoracic 
region The nucleus acts as a shock-absorber and diminishes the effect of 
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stiess and strain on the spine, and at the same time it is the medium of trans- 
mitting pi essure f i om one i ertebi a to the next It is confined to its normal 
shape and position by the strong sui rounding bands of the annulus fibrosus 
and it is on the integiity of the lattei and of the caitilage plates that the 
normal function of the nucleus depends 

The simplest wa} to understand the intei vei tebral disk is perhaps to 
legard it as a ludimentary (but not a title) joint, the caitilage plates are 
compaiable to aiticular cartilage, the annulus fibrosus to fibrous articular 
capsule, and the nucleus pulposus to a joint cavity (Malcolmson'’®^) The 
disks have the function, then, of being bufters and hydrostatic ball-bearings 
(Hadley and it is laigely on the integrity of these disks that the normal 
function of the spine depends (Carpenter ■'®“) The disks in embryonic life 
have blood vessels,*®® but the adult disk is thought to ha^e no blood vessels 
It gets Its nutrition by diffusion of lymph through minute perforations in 
the bony surface of the spongy veitebial bodies The disk has no nerves 
either, and since it has no nei \ es, the disk when diseased is pei se painless 
Pam is pioduced only when secondarj' changes occur in vei tebral bodies and 
facets (Hart *®'‘) Since the disks haAe no blood supply they cannot become 
infected directly through the blood stieam, howevei, they may be infected 
via lymph channels, and suppuration in the i egion of a disk may attack and 
desti oy it '‘®®' ^®® 

The only true joints of the spine are those which connect the superior 
and mfeiior (lateral) spinous piocesses In the literature they are vaiiously 
named “lateral mtervertebial aiticulations ” or joints,'*®^ “ intei \ ertebral 
synovial joints,” ‘‘®® “ apophyseal articulations ” or “ posterior articulations 
of the spine,”*®" and “aiticulai facets”*®® They are true diarthrodial 
joints and possess joint cavities Hyaline cartilage coveis their surfaces, 
and they possess synovial membranes, articular capsules and aiticular liga- 
ments Hence they are subject to the same injuiies and diseases that affect 
joints elsewhere 

The function of these joints is to permit motion in the spine and to act 
as stabilizers, but not to cany weight, which m a position of good posture 
they do not cany Each joint permits only a fi action of an inch of motion, 
yet many of them together permit an appreciable amount Leverage de- 
termines to a large degree the amount of force tiansmitted to the capsules of 
these joints, it being progressively less towaid the head and pi ogressively 
greater towaid the sacrum, the gieatest force being at the lunibosacial joint 
because the lateral intervertebi al ai ticulations are moi e or less in the sagittal 
plane, except at the lumbosacral joint wheie they aie more obliquely situated 
Therefoie, at the lumbosacral joint an antei o-postei loi roentgenographic 
view does not show the joints in piofile as it does m highei luinbai joints 

Ligaments and muscles usuallj- pi event damage to the lateral mtervei te- 
bral joints, even to those of the lumbosacial i egion, where the fifth lumbar 
body IS noimally inclined upon the first sacial at an angle of 40° Here, 
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folward slipping is pre\ented by the infciioi articulai process of the fifth 
lumbai \ertebra and by suiioiinding ligaments The spinal nerves escape 
on each side by ^\ay of the spinal foiamma, which vary in size as do the 
nerves Unfortunately the smallest of the lumbar foiamma is the fifth, 
through which the largest nerve trunk passes, and this has much to do with 
the great fiequency of low-back pain m\olving the fifth ner\e 

Pathologic Conditions Affecting the Intel veitebial Disk, Results 
Theieof The parts of the intervei tcbial disks are so interdependent that 
disease of one pait leads to disease of others Caitilage plates may be af- 
fected variously 1 Congenital defects, fissures or cracks, may weaken 
them and lead to prolapse of the nucleus pulposus 2 Acute tiauma may 
injure them and cause prompt escape of the nucleus pulposus Roent- 
genograms will be negative for se\eial montbs until thinning of the disks 
becomes apparent, until the nucleus, if it prolapsed into the spongiosum, 
becomes calcified, or until secondary osteo-arthntic changes become obvious 

3 Chronic trauma, particularly m the thud and fourth decades of life, may 
injure the plate Fibrillation from wear and tear m bard workers or in 
the aged, or even continued every day tiauma, will cause minute cracks in 
the plates, with resultant dehydiation, lessened resilience, thinning and de- 
struction of the disk, excessive wear and tear on the margins of vertebral 
bodies, and subsequent osteo-arthritis (Schmorl) However, since Schmorl 
often found better preser\ ed disks m the aged than in people of sedentary 
occupation, he concluded that the ordinary trauma of dail} vork plus indi- 
vidual constitutional factors, which vary greatly in different peisons, plays 
a greater role than disease in producing degenerative changes in the disks 

4 Primary disease of cartilage plates is unknown or rare, but they may be 
secondarily invaded by diseases of the Aeitebral bodies, for example, tuber- 
culosis and osteomyelitis 

The nucleus pulposus may be affected in se^ eral ways 1 Retropulsion, 
or antepulsion, of the nucleus within the disk or prolapse of a nucleus 
into the spongiosum of an adjacent vertebral body may occur, chiefly from 
injuries producing tears in the annulus fibrosus, in cartilage plates, or both 
Retropulsion of a nucleus into the spinal canal may occur and produce pain 
(jvith or without neurologic findings) and even paraplegia (Malcolmson,^" 
Carpenter,^®® Mixter and Ayer^*®) Schmorl found some degrees of pro- 
lapse of nuclei m 38 per cent of 5,000 routine necropsies If only a small 
portion of a nucleus is extruded, function of a disk may not be seriously 
impaiied for a time, but deh 5 ^dration and diminished function of a disk 
iBay later appear at an eailier age than otherwise 2 Lateral shift of a 
nucleus to the convexity of the curve may occur, as in cases of sclerosis 
3 Calcification of the nucleus may result from unknown causes, presumably 
from disturbances in calcium metabolism, trauma, senility, infection and so 
forth Such deposits increase with age They may appear in the nucleus 
or m the annulus, Ratheke (1932 cited by Joplin) found 6 5 per cent of 
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them in the nucleus, 71 per cent m the annulus They appear in loentgeno- 
grams as branched shadows with seveial processes, projecting outward 
They are generally in the central portion of the disk, but also in the periphery 
of the fibrous ring 4 Dehydration occtii s with advanced age The water 
content of the nucleus at birth is 88 per cent, at 18 yeais 80 per cent, at 77 
years 69 per cent Thus progressive deh 3 'dration begins in the third and 
fourth decade and accompanies senility, but stress and strain hasten its 
development and it can be rapidly bi ought about by leakage of the nucleus 
from the several causes noted 5 Infiltration of the nucleus by other tissue 
may occui , b} bone or blood vessels, and especially by fibrous tissue replace- 
ment of old age or during health after trauma 6 “ Expansion ” of nuclei 
sometimes occurs from release of pressure when adjacent vertebral bodies 
become softened from osteochondritis, osteitis fibrosa, senile osteoporosis, 
or neoplastic invasion As a result of nuclear expansion, the disks appear 
spherical in roentgenograms, the vertebral bodies appear biconcave^”® In 
extreme cases adjacent intervertebral disks may almost touch roentgeno- 
grams then show thick disks and thin biconcave vertebral bodies Enlarge- 
ment of disks in such cases was believed by Schmorl (1930) to be due to 
“ expansion,” by Moffett (1933) to result from compensatory hypertrophy 

Disturbances of mfe/ ver tehral disks include ( 1 ) congenital absence of 
a disk,^“^ (2) drying of tissue of the disk, (3) occurrence of fissures pri- 
marily m the disk, and (4) increased moistuie in tissues of the disk, inducing 
gross fissure formation and ultimately destroying the disk Infection of 
the disk via the blood stream presumably does not occur as the disk has no 
blood suppl} (This is doubted by Bohmig*“) However, suppuiation 
adjacent to a disk may attack and destroy it Changes in the disk become 
so frequent with advancing age that, after the middle of the sixth decade, 
it IS almost impossible to find a spine in which all disks are normal De- 
generation in the disk is characterized bj- a grinding up and drying out 
process with deposition of yellowish or brownish pigment of unknown com- 
position Large cavities are produced in the interior, but the outer periph- 
ery of the annulus fibrosus may remain intact 

The eventual thinning and tendency to partial or complete destruction 
of the disks plays a large part in the production of several clinical syn- 
dromes (1) hypertrophic (osteo-) arthritis of A'^ertebral bodies and of 
facets, (2) radiculitis at various levels, (3) sciatica, (4) low back pain with 
or without sciatica, (5) occasional sjmptoms simulating those of cord 
tumor 

When Keyes and Compel e (1933) punctuied the annulus fibrosus of 
animals and allowed nuclear mateiial to escape with piolapse of the nucleus 
into adjacent vertebral bodies, there ensued destruction of the disk, lipping 
of vertebrae, and osteo-arthritis The same sequence of events occurs in 
man Whenever thinning and destiuction of disks occur, the vertebral 
bodies rub together, causing sclerosis, osteo-ai thntis and lipping As 
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noted, since disks contain no nencs, disease of disks is not painful per se 
until the development of i ertebral oi facet changes Some regard the 
vertebral osteopl^tes as evidence, not of arthritis, but of an attempt at 
stabilization, hence they prefer “ spond} losis “ to “spondylitis” (Beadle, 
1931) 

It IS important from the medicolegal standpoint to realize that the radi- 
ologic diagnosis of disease of disks maj' have to be delayed several months 
after injury until secondary changes occur Roentgenograms may not at 
once reveal all the damage from acute trauma, nuclear prolapse is not at 
once associated with visible i oentgenographic changes Conclusions must 
be drawn from the width of the intervertebral space and the condition of 
the borders of the adjacent vertebial bodies Weakness of cartilage plates 
may be evidenced radiologically by the pressure of smooth excavations (um- 
bihcation of disk material) into vertebral bodies (Malcolmson ^“^) When 
nuclear prolapse occurs, the first change is a fibrous tissue reaction About 
a month later this is replaced by a nm of cartilage which becomes surrounded 
by a wall of sclerosed bone The space becomes hollowed, and later (three 
or four months after injuiy), deposits of calcium m vertebral bodies become 
visible in roentgenograms These Schmorl’s knots or nodules were 
previously thought to be enchondromas of the inten^ertebral disk (Mixter 
and Ayer ^^®) 

Pathologic Conditions Affecting the Facets, Results Thereof The 
lateral intervertebral joints or “ facets” may be affected (1) directly as 
the result of trauma, degeneration or disease, or (2) secondarily in con- 
nection with disease of the intervertebral disks and vertebral bodies Oc- 
casionally a sudden forcible motion of the spine is too great or too quick 
for muscles to protect the capsule of the facet adequately The capsule is 
strained, some of its fibers are ruptured, and local pain and muscle spasm 
are found, but roentgenograms do not show the sjnovitis of these joints or 
the swelling of its capsular ligaments 

Rupture of a nucleus pulposus and narrowing of a disk will cause sub- 
luxation of the adjacent facet articulations If enough fluid escapes so that 
the nucleus is destroyed, the disk thins and the v'^ertebrae begin to settle, 
the axis of motion is shifted posteriorly to the articular facets, and the 
weight of the body is transferred to the lateral or anterior part of the verte- 
bral bodies Partial subluxation of articular facets and a diminution in the 
size of intervertebral foramina ensues (this is nicely shown m photographs 
y Hadley,^®^ and in diagrams by Hart^®'*) Local and referred pains are 
produced by tension on capsular ligaments, encroachment on the size of the 
lumen of the foiamma, and impingement of the ends of the articular proc- 
esses on the pedicle above and the lamina below (both of which are covered 
by periosteum) The over-riding and abnormal contact of the surfaces of 
the facets produce degeneration of cartilage, marginal hyperplasia and 
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exostoses which still fuithei deciease the diametei of the foramen and lead 
to radiculitis 

Production of Low Backache and Secondaiy Sciatica When the series 
of events just noted occuis at the lumbosacral joint it is particulaily pro- 
ductive of symptoms, commonly low backache and sciatica The sciatic 
nerve is derived fiom the anteiior dnisions of the fourth and fifth lumbar 
and the first, second and thud sacral nerves The fifth lumbar nerve is, as 
has been said, the largest one but must traverse the smallest foramen It 
lies between the lumbosacral intervei tebral disk and the lumbosacial articular 
facets and may become involved in inflammation, either of the disk oi facets 
Sciatic radiculitis frequently results 

That the intervertebral foiamina aie “ the crossroads of neuralgia ” was 
borne out by the experience of Putti who noted “ vertebral sciatica ” in 
231 of 345 cases of lumbar arthritis According to Ghormley (1933) 
sciatica IS more frequently caused by pressure on nerves oi nerve sheaths at 
diseased facets than by disease of intervertebral disks 

Lumbosacral congenital anomalies, present in about 35 per cent of all 
persons aie fiequent, some say the most fiequent cause of sciatica oi 
low back pain (O’Conner,^^^ Bellerose The fifth lumbar vertebra is 

in the process of developmental tiansition In Wagner’s cases defects 
here produced pain involving or including the third lumbar to the third 
sacial segment, but most particularly the fifth lumbar and the first and sec- 
ond sacral segments of the spinal cord 

In occasional cases sciatica was found by Ayres and Mixter and 
Ayer to be due to rupture of the intervertebral clisk into the spinal canal 
About 50 pel cent of such ruptures implicate the fourth to fifth lumbar 
disks 23 of their 34 cases, 42 of 81 collected cases Usually fragments 
of both annulus and nucleus weie present, hence “ rupture of the disk ” is 
a more correct term than “ rupture of the nucleus ” The herniated mass 
varied from 0 5 to 2 cm m size Tiauma was the most frequent cause 
S}mptoms may not appear immediately thereafter In lumbosacral hernia- 
tion symptoms may be of sacro-iliac oi low-back pain, of severe intermittent 
sciatica, or of caudal tumors (Malcolmson noted paraplegia in one 
case) Neurologic examination was sometimes negatne The protein 
content of spinal fluid was almost always increased (in 33 of 34 cases), even 
in spinal fluid from above the level of the hernia Injections of lipiodol 
revealed partial subarachnoid block Therefore, not even a tentative diag- 
nosis of herniated disk should be made without finding inci eased protein m 
spinal fluid and a positn e hpiodol test 

(Among a fairly large number of cases m which rupture of the disk into the 
spinal canal was proved at operation hy neurosurgeons at The Mayo Clinic were 
several in which the protein content of the spinal fluid was normal In only 20 per 
cent of the entire series was there roentgenographic evidence of thinning of inter- 
\ ertebral disks — Ed ) 
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Of additional interest are the following representative articles on low- 
back pain “ commonly caused ” b\ a tight iliotibial band and a descrip- 
tion of the Ober method of treating the condition by sectioning the fascia 
lata , arguments foi and against the idea that backache is frequently 
caused by sacio-ihac subluxation, backache from the urologic view- 
point , g}mecologic conditions, such as displaced uterus oi malfunc- 
tioning ovaries as a common or laie cause of backache , the diag- 
nosis of destiuctive spinal lesions by “ needle-biops) " and on manipula- 
tion in low-back pain fiom trauma and poor posture (Cox,'*"'* Wright 
A partial translation of Cotugno’s De j'^cliia de novosa commentmnis 
(1764) was given by Yiets M'lth inteiesting histoiical comments 

The Tieatment of Lozu-Back Pain and Secondaiy Sciatica This is 
most variable and depends on the cause Hart and Hadlej’^ favored 
conservative treatment physiologic icst (on a firm bed, with or without 
extension, strapping, jackets, braces) and hyperemia bv ^arlous physical 
means Roentgen therapy was distinctly helpful, Hadley stated When 
conservative therapy failed, spine fusion or facetectomy was advised Of 
99 patients vnth “ lumbosacral patholog} ” seen b) A}res,^“® 59 had thinned 
disks The results of Hibb’s fusion operation, followed by the use of a 
jacket or brace, were successful in 80 cases, patients being well two to 10 
yeais aftei operation Facetectomy Mas not necessaiy, and Ayies felt 
that if It were done \vith fusion the resultant mass of callus might involve 
the fifth lumbar nerve advei sel} 


Common Types of Spondylitis 


Excluding spondylitis due to frank trauma and specific infection, 
Kreuscher distinguished three types hypertrophic spondylitis, atrophic 
spondylitis, " which generally goes on to ankylosis,” and nonspecific “ in- 
fectious spondylitis,” which is “ often relieved by lemoval of infected foci ” 
f The distinctions are not clarified further — Ed ) Some regard spondjditis 
rhizomelique, or the Marie-Stiumpell type, and the von Bechterew type as 
different diseases Spondylitis rhizomelique, spondylitis ankylopoietica, 
and the von Bechterew and Strumpell types are all regarded by Buckley 
as the same disease, “ankj losing spondjhtis,” which, however, he consid- 
ered distinct from, and not the spinal equivalent of, atrophic arthritis, be- 
cause of the sharply-contrasting sex incidence and because, with ankylosing 
spondylitis, it is rare foi more distal joints to be implicated Even when 
peripheral joints are affected therewith, “ such cases may be distinguished 
from rheumatoid arthritis by the order of invasion, the spine and large 
joints preceding those of the extremities ” 


(The editors consider that some of these distinctions are relatively unimportant, 
that the von Bechterew and Strumpell types are probably varieties of atrophic 
spondylitis, and that tlie two great common types of spondvlitis are atrophic spondj- 
htis, the equivalent of atrophic arthritis elsewhere, and hypertrophic spondylitis, the 
spinal representative of hypertrophic arthritis as seen in peripheral joints — Ed ) 
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Atrophic Spondyliil'i The relative incidence of atrophic spondylitis 
to atrophic arthritis was 1 13 in one series 

Symptoms The usual symptoms were reviewed by several, for ex- 
ample by Buckley who also summarized studies on the nervous mani- 
festations of “ vertebral rheumatism ” Root pains and reflex changes may 
occur m both types of spondylitis In hypertrophic spondylitis, nerve symp- 
toms are due to formation of exostoses, not from inflammatory exudates 
in atrophic spondylitis, however, they aie rarely due to compression from 
exostoses oi ossified ligaments but to inflammatory lesions of the epidural 
spaces or meninges Nerve pains are more frequent in the pre-ankylosing 
stage than when the spine is fixed, but girdle pains in the lower intercostal 
regions may be present after ankylosis has begun, probably from new bone 
deposits on the sides of the vertebral bodies In cases of brachial neuritis 
and minor neivous symptoms in arms, profile roentgenograms may reveal 
atrophy of the lower ceivical vertebrae, with oi without spondylitis, a point 
for further investigation 

Pathology This was described again bony ankylosis of vertebral 
bodies, not from osteophytes, but from calcification of vertebral ligaments, 
circumferential ossification of intervertebral disks, rarefaction and softening 
of vertebral bodies, and destruction and ankylosis of sacro-iliac joints 
(Also ankylosis of lateral intervertebral joints [facets], and costovertebral joints — 
Ed) 

Roentgenograms These reveal a variable state, ossification being early 
in some cases, late in others Several noted early involvement of sacro-iliac 
joints (Buckley,^^® Dawson ^‘’^), and Scott regarded it as of particular 
significance Of his 110 cases of “spondylitis adolescens,” all showed bi- 
lateral infections of sacro-iliac joints with ankylosis According to him, 
sacro-iliac infection is long sjmptomless and generally starts several years 
prior to symptoms in the sacro-ihac joints themselves or in the back else- 
where Later, wandering pains about the shoulders, arms, ribs and legs 
may appear in all such cases roentgenograms of the (painless) sacro-iliac 
joints should be taken to detect the early stage of spondylitis — the sacro-ihac 
infection According to Scott, spinal symptoms do not begin until ankylosis 
of sacro-ihac joints has beg^n 

Laboratoiy Data The plasma fibrinogen and total protein were higher 
in 12 cases of atrophic spondylitis than in cases of atrophic or hypertrophic 
arthritis (in other joints) seen by Aldred-Brown and Monroe Ag- 
glutinins to hemolytic streptococci are present in much lower amounts than 
in atrophic arthritis elsewhere (Dawson ’®®) 

Etiology and Pathogenesis The cause of the disease is believed by the 
majority to be the same as that of atrophic arthritis (elsewhere) Buck- 
ley was in sympathy with Leri’s idea that atrophic spondylitis is not a 
disease of joints primarily, but of bone, “ an infectious or toxic osteopathy,” 
and that the bacterium might be found in spongiosa In seven of 13 cases 
he noted increases in phosphoric esterase (phosphatase) of the blood, but he 
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considered this insufficient pi oof of a piimary bone disease Scott be- 
lieved the primar)’’ cause of spondylitis to be the early sacio-ihac infection, 
which “ in spite of meager evidence ” may commonly be of tuberculous 
nature Because it is so important to pi event the spread of the infection 
to vertebrae, Scott stressed the necessity of discovenng the sacro-ihac in- 
fection early, before spinal oi even sacro-ihac symptoms have arisen, by 
making roentgenograms of the sacio-iliac joints m all cases with “ wander- 
ing pains ” in the back 

(Our experiences confirm the observation of Scott that sacro-ihac changes are 
often present long before other roentgenogi aphic alterations Buckley, howeier, 
did not note sacro-ihac changes in every case Further investigation is necessary 
before one can accept the pathogenesis of the disease as outlined by Scott — Ed ) 

Tieafment Scott further noted that to remove the sacio-ihac focus, 
“ trephining and curetting of the sacro-ihac joints before the onset of ank}'- 
losis are being tried,” also, irradiation of the spine and sacro-ihac joints by 
low doses of roentgen-rays of medium wave length No results \\ ere given 
Conventional treatment was advocated by most remo^al of foci, physio- 
therapy, belts, corsets or biaces, and manipulation in selected cases 
Mecholyl iontophoresis was of no value (Abel The use of vaccine 

gave no relief (Sherwood though it made supervision of patients easier 
Wilson®"’*®®'' noted lehef with short wave therapy 

Hypertrophic Spondylitis The synonyms are spondylitis osteo- 
arthntica, spondylosis, spondylarthiitis To illustrate the new anatomic dis- 
tinctions, Hawley used the term ” spondylitis ” referring to changes in 
vertebral bodies, and ” arthritis of the spine ” referring to ” true spinal 
arthritis ” — that of facet ai ticulations Thus also Shore,"'®®’ '‘®® in his studies 
on osteo-arthritis of the spine, prefeired the teim ” polyspondylitis mar- 
gmalis osteophytica ” for (hypertrophic) osteo-arthritis of the vertebral 
bodies, anatomically a different disease from “ osteo-arthritis of the dorsal 
intervertebral joints, the small synovial joints of the vertebral column ” 

Symptoms Current reports stress the nervous symptoms that may 
arise Rosenberger ^®® attributed some cases of Homer’s syndrome to 
(hypertrophic?) arthritis of the last cervical and first thoracic vertebrae 
On certain movements of the head some patients noted neuralgic pains 
referable to the precordium or scapula, or spasm of the trapezius muscle 
When symptoms arise from involvement of the upper three cervical verte- 
bi ae, occipital or suboccipital headache and pains m the neck may arise ®®® 
Keefer ®®^ considered sensory changes common, but according to Rosen- 
berger they are uncommon, as the involved nerves carry no sensory fibers 
to the skin Each of three sisters, aged 67, 5 1 and 45 years, presented to 
Zabnskie, Hare and Massehnk ^®'^ a curiously similar syndrome of hyper- 
trophic arthritis of the last four cervical (in the oldest patient, also of the 
thoracic and lumbar) vertebrae, subjectne numbness and tingling of finger 
tips and atrophy of the thenar muscles of both hands The atrophy was 
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believed due to direct piessuie on spinal neive loots at some point of their 
exit from the spinal canal The onset of symptoms in these cases was 
between 44 and 49 years of age No parallel syndiome was found in the 
hteratuie Howevei, atrophy of thenai and hypothenar eminences was 
listed m Buckley’s review of neive manifestations of vertebral iheu- 
matism , also noted wei e atrophy of other small muscles of the hand, atrophy 
of the Aian-Duchenne type, loot atrophy of muscles (especially of leg and 
thigh), paresthesias, numbness and slight anesthesia, and sometimes muscle 
fibrillation and leflex changes It was noted that osteophytes are sometimes 
seen at the veitebial level of lOOt pain but on the side opposite the distribu- 
tion of pain, indicating that it is not the formed osteophytes that produce 
pressuie on neive roots, but those in course of formation — ones as yet un- 
ossified and hence not visible in ladiograms (Bisgard, 1932, also descubed 
neurologic symptoms common in cervical arthritis — Ed ) 

Pathology Hypertrophic spondylitis inci eases with advancing age 
Ceitam vertebiae are affected much moie fiequently than otheis In his 
study of 126 veitebial columns with osteo-arthritis Shore noted no in- 
volvement between the first and second cervical veitebral bodies, and very 
infrequent involvement between the eighth ceivical and fourth thoracic 
levels There weie three marked “outcrops” — regions of most frequent 
osteophyte pioduction (1) the cervical outciop, between the third and sixth 
(with peak between the fouith and fifth) cervical vertebrae, (2) the 
thoracic outcrop, increasing in frequency from the fourth to the ninth and 
tenth thoracic vertebrae, osteophytes then leceding in frequency between the 
tenth thoracic and fiist lumbar veitebrae, and finally (3) the lumbar outcrop, 
most notable of all, with osteophytes most frequently between the third to 
fourth and fourth to fifth lumbar vertebrae The three “ minimum-points ” 
weie at the “anticlinal” vertebiae, which are supposedly balanced with a 
minimal tendency to slide or rotate and through which a plumbhne would 
fall in the erect attitude of the body 

These cuives of distribution of osteophytes from vertebial bodies were 
not quite the same as those found foi osteo-arthritis of the small thoracic 
intervertebral joints In the latter, the four main outciops were the cer- 
vical (whose peak was between the third and fourth cervical vertebrae, the 
cervico-thoi acic peak at the cervico-thoi acic joint), the thoracic (peak be- 
tween the fourth and fifth thoracic veitebrae) and the lunibai (peak between 
the second and third lumbai veitebiae) Zones of minimal incidence were 
between the seventh, eighth and ninth thoracic and between the sixth and 
seventh cervical vertebrae 

Roentgenograms According to Scott sacro-ihac joints m “spon- 
dylitis osteo-arthntica ” exhibit no pathologic changes roentgenographically, 
a sharp contrast to the constant changes in “ spondylitis adolescens ” 

(This observation is at lariance with general experience Others, Zollner, 1930, 
Smith-Petersen, 1932 — cited by Keefer,®®^ noted anatomic changes in sacro-ihac 
joints increasing with age — Ed ) Several papers lepioduced i oentgenograms 
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of the pathologic changes in inlei \ crtebral disks which ma} lead to hyper- 
trophic spondylitis 

Etiology and Pafliogcnat^ Yaiieties of tiauma are consideicd the 
chief cause — occasionally acute tiauma, moie often chronic tiauma of cer- 
tain occupations, or of long-contmucd weight hearing lesulting fiom man’s 
erect postuie The distnhution of osteophytes of the thoiacic interceite- 
bral joints was interpicted hy Shore as follow's the ceiMcal outciop is 
probably due to w'eight hearing m the joints of the aheady dorsiflexed cei- 
vical vertebrae, the cci vicothoi acic outciop lesults from the use of the 
upper limbs, b} mocements of doisiflexion transfeiicd fiom the limbs to the 
thoracic skeleton and hy associated action of the ei ectoi spinae muscles , the 
thoracolumhai outciop is the result of weight-hearing in the joints of the 
dorsiflexed lumbar column and ahsoiption of the lowei thoiacic vertebrae 
into the lumbar cuitc as loidosis is established 

Trauma alone, how'ever, does not explain these changes satisfactorily, 
and trauma is but the last m a chain of circumstances wdneh cause hyper- 
trophic spondylitis The series of exents culminating in the excess trauma 
that stimulates osteophyte production is, as xve hax e noted, now thought to 
include degeneiation of interx'ei tebi a1 disks as the featuie of primary 
pathologic impoi tance 

Treatment Accepting curient ideas on pathogenesis it is difficult to see 
hoxv remoxal of infected foci could help much, as it could not lessen trauma 
or restore the integrity of damaged tissue Hoxvex er, in spite of his 
conclusions on the general production of osteophytes by trauma. Shore be- 
hex'ed some cases might be due to toxic or bacterial infection In a case of 
sex'ere “lumbago” xvith narroxved intervertebi al disks and marginal osteo- 
phytes Shore isolated hemolytic colon bacilli (it is not stated fiom xvhence) 
Vaccine xvas prepared and given xvith “ striking results ” The patient xx'as 
cured ” and subsequent roentgenograms shoxved that the mterx'ertebral 
disks had recovered then proportions and osteophytes had “ become static ” 
(The case is mentioned xvithout details — Ed ) Good posture must be adopted 
so that facets xvon’t have to cany xx'eight Heat, rest, massage, and sup- 
ports xvere approved When conservative therapy xvas inadequate, more 
^dical therapy xvas adxnsed traction, casts, spine fusion or facetectomy 

perative and non-opeiative indications and methods were leviexved bx' 
Ixreuscher 

Gout and Gouty Arthritis 

A leaxvakened interest in gout is apparent Foi 15 years only about 
ree articles on gout have appeal ed annually m medical litei atui e xvntten in 
’ughsh Last year, hoxvever, there xx'ere eight or more The xvi iters in- 
sisted that gout is not uncommon The expeiience of their patients in- 
icated that noxvadays a case of gouty arthritis is much more likely to be 
called “ rheumatic fevei,” “ infectious arthiitis ” or “ acute arthritis ” than 
to be diagnosed correctly Gout is seen xvith increasing frequency by those 



858 


HENCII, BAUER, ELETCIIER, CHRIST, HALL, AND WHITE 


on the aleit for it In England, three of e\eiy 1,000 insured workeis be- 
come disabled thcicby (Glovei, 1924) Of woikers at “hot occupations,” 
(eg stokers) admitted to Buckley’s ' clinic foi iheuinatism, 8 per cent had 
gout He suggested that excess loss of peispiiation alteied the saline con- 
tent of tissues and the solubility of sodium bi-urate 

Clinical features of classic gouty arthritis were leviewed by Gupta,'*®^ 
Cohen, Fitz,‘®° Hench,^”'^““ Lockic and Hubbard, Moiiroe,^®“ Talbott, 
Jacobson and Oberg,‘““ Volini and O’Brien'^''’ Among features stressed 
were these Gout may affect the poor, the \ egetarians and teetotalers as well 
as the rich, the meat eaters and the alcoholics Gout rarely affects 

females 98 per cent of patients ai e males Howevei , four women with 

gout weie noted by Monroe and by Talbott et al The age at onset of gouty 
arthritis is generally after 40 years, however, in 28 pei cent of Monroe’s 
cases It was under 30 years The onset was at the age of 10 years in one 
of his cases and at 12 or earlier in the case of another The first attack is 
likely to be in a large toe (in 74 pei cent of one group ^®°) but often a knee, 
ankle or other joint is affected and the great toe may long be spared When 
the great toe is affected maximal tenderness is generally at its mesial sur- 
face A later, or even the first, attack may be polyarticular, with some 
tendency to migration In spite of much pain and localized redness, attacks 
are often without fever or leukocytosis Spine, hips and jaws which are 
rarely affected, were involved in some cases Since olecranon bursitis 

occurs at least five times oftener in gout than m atrophic arthritis, its 
presence should suggest gout The blood uric acid almost always be- 

comes elevated, although not in some cases until late in the disease It is 
occasionally normal even in a patient with tophi (Monioe^®®) It often 
returns to normal undei adequate treatment but may remain elevated even 
though gouty arthritis is controlled (Cohen ^®®) At a given time tophi aie 
found in only 50 to 69 per cent of cases They are easily and re- 

peatedly overlooked until sought by one suspecting gout A “ tophus ” is 
not a tophus no matter where it is located until it is opened and found to 
contain urates Roentgenograms are geneially of little value m early diag- 
nosis, generally become “ characteristic ” only late in the disease Attacks 
of acute gouty arthritis subside “ rapidly or grudgingly ” Between early 
attacks complete functional restitution of joints practically always occurs 
However, a few (12 pei cent) of Monroe’s patients were not entirely free 
of pain between acute exacerbations When the acute attack is ovei , chronic 
symptomless gout still persists and must be treated “ Proven 

gout ” from the pathologic standpoint means tophaceous gout, but a diag- 
nosis of “ presumptive gout ’’ (provable from the clinical standpoint) must 
be entertained in all patients without tophi who exhibit the characteristic 
pattern of gouty arthritis early acute attacks (in one or more joints, with oi 
without hj’peruncemia) with complete remissions, later, of chronic gouty 
arthritis 



THE PROBLEM OF RHEUM \TISM AKD \RTHRTTIS 


859 


(Monroe’s case 4, that of a male, is of special interest The first attack at the 
age of 32 years involved hips and then knees, feet and manv othei joints including 
the jaws After four months, rcco^ery was “ fairlj' complete” The diagnosis was 
rheumatic fever Subsequently less severe attacks repeatedly iinolved practically all 
joints including the spine Physical examination, at the age of 57, re\ealed tophi, 
hvperuncemia, swollen temporomandibular joints, fingeis and ankles, and stiffened 
wrists, elbows, hips and knees Roentgenogi anis of hands and feet sho\\ed “marked 
hypertrophic changes ” In the absence of rheumatic carditis and itli tophi ulti- 
mately present, Monroe concluded the first attack was also probably gout Four 
montlis IS very long for an initial arthritis of gout or of rheumatic ferer If all of 
this patient’s attacks were of gouty arthritis, the involvement of javs, hips, and spine 
makes it wortlty of special note as we are unaware of any pro\ed cases ot gout in 
these joints in tire literature of the past many years — Ed ) 


The report of Gupta is also of special interest He had records of 250 
cases of gout and noted “the existence of 700 to 800 untieated cases of 
gout” in Nepal, India, which has a population of 40,000 to 50,000 — an 
admittedly astonishing incidence of 60 to 70 cases of gout per 1,000 popula- 
tion This was all the more unusual since great numbers of the natives, 
including many wuth gout, were absolute vegetarians and teetotalers because 
of great poverty oi their religion Six cases were detailed 

(Comment thereon is in order four of the six patients reputedly had “tophi,” 
the authenticity of ■which would have been unquestioned had photographs of them or 
their contents been shown It was not specifically stated that they were opened and 
jammed However, we are inclined to accept them as tophi since a characteristic 
history of gout was present m three of the four cases One patient had “chalky 
concretions on ears and eyelids,” and an eight-year-old boy wdio had had repeated 
acute podagra and “ whose family had gout ” presented tophi on ears and in nasal 
cartilages Tophi on eyelids and in the nose have been reported, but they are most 
uncommon even in severe, chronic gout Therefore, without more data one is skep- 
^^tient 2 had acute attacks in great toes and knees with sciatica , his “ mother, 
VO brothers and a sister were gouty ” Case 3 was that of a man wnthout arthritis, 
w ose radial neuralgia was consideied gouty because of hyperuricemia and because 
atophan gave prompt relief after morphine and other drugs failed Case 4 con- 
cerned a woman with a blood uric acid of 4 5 mg per 100 c c , “ tophi,” and a history 
u pain m her great toes She had hypertension, interstitial nephritis and a recur- 
tonsillar abrasion A diagnosis of retrocedent gout was made since 
e usual measures for gout” reduced blood pressure and stopped hemorrhages 
e patient may have had gouty arthritis, but the diagnosis of retrocedent gout is 

debatable— Ed ) 


assler reported gastrointestinal symptoms in 23 cases with “ chronic 
an irregular forms ” of gout The symptoms were believed due to or asso- 
ciated with gout and included pyrosis, eructations, flatulence, constipation, 
eaviness and drowsiness after meals, abdominal and pelvic pain, colonic 
istress, colics and cramps, excess mucus m stools, nausea and anorexia 
alone the diagnosis of gout cannot be made, it must be made on 
e condition of joints and the blood uric acid “ In gout the total uric 
aci per 100 c c of blood and urine combined is always above high normal 
tudies were made on 10 patients as to the uric acid and urea ratio using 
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1 to 55 as the standaid and also on the alkalinity of the blood ” (No 
figures 01 results aie given to explain these statements — Ed) “The suggestion 
of the disoider comes fiom deposits of urates causing stiflness in the liga- 
ments and aie noticed (sic) in the feet and slightly less so m the hands” 
Bassler gave colonic instillations of oxygen for the intestinal toxemia of 
a “distinctly gouty voman” Within two weeks she was relieved of 
“ night leg Clamps, stiffness of knees and fingeis impioved markedly and she 
could flex the tips of her fingers to the palms for the first time in four years ” 
Thereafter he treated with oxygen 22 cases of what he consideied digestive 
manifestations of gout “ In all but five cases a strikingly quick lesult on 
the symptoms took place ” 

(No data of any sort are given concerning the history, sex, physical examina- 
tions, blood uric acid concentrations, presence of tophi, roentgenograms of joints or 
laboratory tests on intestines It is impossible for us to conclude from the data given 
how many, if any, of the cases were of gout, and that the intestinal symptoms were 
relative thereto In the case of the woman just mentioned, no proof is given that 
she had gouty aithritis and not chronic non-gouty artlintis No figures are given to 
suppoit the statement that oxygen instillations i educed the uric acid content of 
blood and urine — Ed ) 

One of Monroe’s patients regarded an attack of diarrhea and malaise 
as a regular warning that gouty arthralgia was soon to follow Another 
of his patients on a regimen for gout got relief from gouty arthritis but not 
from persistent salivation and hawking, for which a diagnosis of ‘gouty 
bionchitis ’ had been suggested The incidence of vasculai disease was defi- 
nitely higher in his gouty than m his other patients with atrophic or hyper- 
trophic aithritis Although there was a basis for argument, Monroe con- 
cluded that “ irregular gout ” was a highly speculative affair, evidence foi 
which was usually most inadequate Volini and O’Brien also concluded 
that the dyspeptic symptoms which Lichtwitz (1934) and others regarded 
as precursors of acute gout “ are so much more frequently associated with 
gastrointestinal and gall-bladder disoiders that they seem of little value as 
a warning sign ” 

(As one writer said, only one in four patients with gout receives a correct diag- 
nosis, but it IS also true that in some quarters only about one in four patients who 
receive a diagnosis of gout actually has the disease Slocumb,”® for example, found 
several European physicians making a diagnosis of gout in cases of Heberden’s 
nodes, or of transitory, mild subdeltoid bursitis, or in certain cases of chronic arthritis 
with “ gouty dyspepsia ” without tophi, hyperuricemia, or history of recurrent acute 
attacks and remissions One distinguished physician with a wide knowledge of clas- 
sical gout expressed his feeling that solitary chronic arthritis of the second or third 
metacarpophalangeal joints of women or men was practically always gout even with- 
out hyperuricemia, tophi, or recurrent acute attacks the only basis for the idea was 
admitted^ his “ clinical experience ” It has been said that the accuracy of a physi- 
cian’s criteria for gout can be judged on the number of his patients who have tophi 
or are females If more than 50 to 70 per cent of his patients have tophi he is too 
exclusne and is probably omitting cases of bona fide (even if pretophaceous) ghut 
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If less than 35 to 40 pei cent have tophi or if moic than 2 to 5 per cent are females 
he IS too inclusive diaqnosiner cfoiit where it does not exist Because tophaceous or 
even pretophaceous gout in females is \ciy raic, it should be noted that the father 
of Fitz’ patient, also two brothers and a sister, had gout and “ one of his daughters 
has a persistent!}" elevated blood uric acid though she has never had true podagra ” 
One of Gupta’s six patients was a woman, and the mother, tw'O brothers and sister 
of another patient were also “gouty” One of Basslei’s patients was a “distinctly 
gouty woman ” Onl} four of Iilonroe’s 59 patients were females One w as reported 
as having a “ degenerating tophus ” Furthei investigation led Monroe to conclude 
that the nodule was not a probable tophus, and that although the historv was very 
suggestive of gout, the v'ery low level of blood uric acid and the unsettled mattei of 
the ‘ tophus” made the diagnosis unceitain All of which leads us to conclude that 
It is not always eas> to decide when “gout” is truly gout, that the diagnosis of gout 
in fem<des must be made with extra caution, and that, when it is made, full details 
m support thereof should be giv en — Ed ) 


Agents Which Piovoke Gouty Aiihntis It is of diagnostic importance 
to remember tliat acute gouty arthritis frequently appeals with changes of 
seasons (spring and fall) , after gastronomic oi alcoholic celebrations, after 
fixed festivals such as birthdays, 1 hanksgiv mg, Chiistmas or the Passover, 
after acute oi even trivial tiauma such as a daj’s automobile driving and 
while patients are receiving certain t)pes of treatment such as sal>rgan or 
other strong diuretics for cardiac decompensation, liver extract for per- 
nicious anemia, ergotamme tartrate (gj'iiergen) for migraine or for the 
pruritus of icterus, and, verj" rarely, aftei insulin (Hench Hench 

noted that gout} arthritis was frequently prov oked by activities incident to 
a hunting or fishing trip (tight boots, rough walking, damp and excesses 
in meat and alcohol) As a result some of his patients “ had to be carried 
home — game, gun and gout ” 

Leukemia and polycythemia are not infrequentl} complicated by acute 
gout, as was lead poisoning formerly Krafka noted that any (hemolytic 
or hematonic) condition which tends to stimulate the erythi opoietic system 
may provoke acute gout Lead is an active hemol}1;ic agent and ev ery low 
blood count is compensated for by an increased marrow activity Hemor- 
^ ^ges, bleeding,” and liver extract are marked hematopoietic stimulants 
one marrow is stimulated, and an increase in erythrocytes results En- 
ogenous uric acid rises from the destruction of the extruded nuclei of the 


normoblasts in the maturation of erythrocytes Acute gout ensues 

In line with the observation of others that starv^ation or high fat diets 
1^ increases m blood uric acid concentration, Lockie and Hub- 

^1" found that the administration of a high-fat, low-carbohydrate diet 
( at 250 to 350, carbohydrates 30 to 50, protein 50 gm ) for five to sev^en 
ays promptly provoked acute gouty arthritis in four cases but did not 
a ect patients with non-gouty arthritis In some cases blood uric acid 
ro^ markedly and the urinaiy uric acid content fell, but the symptoms pro- 
^ were not directly dependent on tlie altered blood uric acid The m- 
attacks were promptly rehev^ed by diets high in carboh} drates, low 
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in fat The provocative diet was therefore pioposed as a diagnostic test 
and it was concluded that diets high in fat and low in carbohydrates should 
be avoided for patients with gout The wisdom of this advice was con- 
firmed by Hench who noted the development of acute gout in several 
patients whose bacilluria was being treated by the ketogemc diet 

(The diets of Lockie and Hubbard were not ketogemc as it is almost impossible 
to produce ketosis with a carbohydrate intake of more than 15 to 20 gm It should 
be determined to what extent ketosis must be approached to provoke gout — Ed ) 

Within 12 to 120 hours after almost any surgical operation patients 
with quiescent (unsuspected) or active gout are prone to develop acute gouty 
arthiitis Coburn and Pauli noted that surgical operations occasionally 
piovoked a recuirence of rheumatic fever Hench found, however 
that the great majority of about 50 cases of acute postoperative arthritis 
were ones of acute gouty arthritis and approved the axiom “ In cases of 
acute postopei ative arthritis (especially in males over 40 years of age) sus- 
pect gout ” Clinical and chemical details of two such cases were given 
(The provocative effect of surgical operations in gout is in striking contrast to the 
temporary benefit that almost any surgical operation may provide for patients with 
atrophic arthritis — Ed ) 

Laboratoty Data Two of Miller’s*®^ six patients had some degree of 
hepatic inefficiency as shown by levulose tolerance tests Blood proteins 
in three cases of gout were as follows albumin 4 0 to 4 4, average 4 2, 
globulin 2 2 to 3, average 2 5 , total proteins 6 9 to 7 3, average 7 1 gm 
per 100 c C neither of these reports did it state whether tests were done 

during active gouty arthritis or quiescent gout — Ed ) Roentgenograms m gout 
may not be characteristic and frequently simulate those m chronic non-gouty 
arthritis (Doub “) 

Pathology Galantha described a new technic for the preservation 
and microscopic demonstration of urates m gouty tissues The crystals 
therein were beautifully demonstrated (Formalin dissolves urates promptly 
and gouty tissues fixed therewith will show no crystals, merely crystal clefts 
Galantha’s method uses absolute alcohol as a fixative — Ed ) 

Ehology and Pathogenesis It is now commonly believed that an excess 
of urates alone is not the cause of gout but merely an index of the metabolic 
disturbance that causes it As Ray stated, the etiology of gout is very 
obscuie and estimations of blood uric acid are of satisfaction only to those 
who still believe purine bodies are causes of gout Observations supporting 
the idea that gout may be a more widespread disturbance of bodily equi- 
hbiium than a dysfunction of uric acid metabolism were made by Talbott, 
Jacobson and Oberg who studied the electrolyte balance of two gouty 
patients In one case 50 attacks were studied m 22 months, m another seven 
attacks m nine weeks Changes in water and salt metabolism were as fol- 
lows diuresis began before any clinical or subjective evidence of gout was 
manifest A negative sodium and chloride balance accompanied this diu- 
resis and there was also an increased excretion of potassium, calcium, am- 
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monium, titratable acid, phosphate and mate Ihe previous observation 
of others that prioi to an attack there is a decrease in urinary uric acid, 
was not confirmed 

(Statistical data presented deserve full consideration and may suggest new 
treatments Those who have made metabolic studies, particularly on patients with 
gout who consider themselves “well” when the acute arthritis is over, will agree 
that the authors need make no apologies for having presented studies on only hvo 
cases, for tlie studies w^ere very carefully made over long periods Because of the 
continual shifts m electrol 3 i:es, the authors considered it doubtful whether a period 
of normal fluid and electrolyte balance of significant duration is ever observed in 
patients with gout How'ever m tliese two cases the frequency of attacks was so 
great [averaging an attack in one case every 13 days, in the other every nine days] 
that one might regard these patients as having, not acute recurrent gouty arthritis 
but chronic gouty arthritis w'lth acute exacerbations Studies should be made on 
patients with earlier, less active gout to see whether they demonstrate long periods 
W'lth a normal equilibrium The second patient w'as a woman While the published 
report does not state that she had tophi, w'e are informed that she had numerous 
tophi and, a few days after thyroidectomy, severe, postoperative, acute gouty 
arthritis — Ed ) 

Habitual use of alcohol was admitted by 62 per cent of Monroe’s pa- 
tients That gout may affect vegetarians and abstainers from alcohol indi- 
cates that excesses of food and drink are probably only precipitating factors, 
not the cause of gout The majority discount the factor of infection except 
as a provocative, but some (Gupta,^*^ Willcox**^) favor the infectious 
theory Llewellyn’s theory that gout is an allergic manifestation to specific 
proteins w'as attractive to Nisse “ a focus of infection is likely to pro- 
duce repeated attacks of gout by sensitizing a joint, already handicapped by 
a defective purin metabolism, to the effects of the bacterial antigen produced 
by the focus ” A reverse sequence was suggested by Willcox “ m gout 
there is often some chronic infection which has sensitized the body and 
which has caused the uric acid metabolism to be disturbed ” 

Treatment The diet proposed for treatment by,Lockie and Hubbard 
contained 350 to 400 gm of carbohydrate, 50 gm of protein, and no more 
than 50 gm of fat Attacks of acute gout were relieved thereby Pisani 
independently noted the benefits of a high-carbohydrate intake in gout and 
administered glucose orally, rectally, or intravenously, depending on whether 
gout was active or quiescent Joltram *** gave his patients skin tests with 
purine and non-punne containing foods and interdicted all foods to which 
t e patient’s skin reacted, as well as many purine-contaimng foods Diet 
in gout IS a matter of quantity rather than quality, according to Watson 
w 0 regarded the use of small amounts of presumably dangerous foods as 
larmless The diet should be purine-free for three to four weeks after 
an attack , then it should be low m purine but high in non-punne containing 
proteins (milk, eggs, cheese) ^ 0 . 108 . 433,437 common iqistake is to stop 
treatment as unnecessary once the acute attack is over Interval treatment 
IS essential to prevent not only the otherwise almost inevitable return of 
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gouty arthiitis, but to contiol the potentially fatal effects of gout on the 
cai diovasculai and renal system Therefoi e, such a diet should be continued 
indefinitely Foi this reason also some advise the intermittent use of 
cinchophen (three consecutive days each week) long after the acute attack 
IS over Although the routine use of cinchophen provides some risk to the 
gouty patient, it is, accoiding to Hench,‘“* a minoi and justifiable iisk 
which must be taken whenevei gout cannot be controlled by diet alone 
(which IS very often the case) The mathematical chances of gouty pa- 
tients being seriously or even fatally affected with gouty nephritis, renal 
stones, apoplexy or coronary disease (the not uncommon complications of 
gout), although moderate, piesent a more real danger than the rather remote 
chance of a significant toxic effect from cinchophen Cinchophen and neo- 
cinchophen were used by Volini and O’Brien but, when contraindicated, 
were avoided in favor of salicylates and glycine, the synergistic action of 
which reputedly increases urate excretion (Quick, 1933) Cinchophen was 
avoided by Cohen in favor of colchicine given in small doses e^ ery 
fourth week between attacks 

Acute postoperative gout can generally be prevented, according to 
Hench by the following regimen for five to six days before and after 
operation the patient is given a pui me-free, high carbohydrate diet, a gener- 
ous intake of fluid, grams (0 48 gm ) of cinchophen, 1 1 d , and enough 
sodium bicarbonate to alkahnize the urine constantly If a patient with 
gout must have liver extract for an associated blood dyscrasia, the experience 
of Fitz’ patient should be recalled He took orally four ampules of 
Lilly’s li\er extract No 343 daily for three months without precipitating 
acute gout Tired of eating liver, he was given one intramuscular injec- 
tion, which was followed immediately by the worst attack of gout he ever 
had Fitz quoted Minot to the effect that such provocation is rare An- 
other gouty patient with anemia had recently taken mtramusculai injections 
of liver extract for several months without the development of acute gout 
or increased hyperuricemia 

A review of results of fever therapy included the following Berris’ 
(1933) patient with chronic gout of three years’ duration, who was unre- 
lieved by various measures and was unable to walk for four months, ob- 
tained “ complete relief ” after six fever sessions, being able to walk without 
pain after the second session Auclair was also credited with good results 
in the tieatment of gout, but no details were given Slot found gold 
valueless in gout A mixture of goose-grease, pig-fat, sheep-tallow and 
pitch “alleviates the gout in anyone Tins goose-fat is worth more than 
any treasure,” according to an amusing verse translated by Brooke from 
a Seventeenth Century manuscript 

Cinchophen Poisoning This was not reported in cases of gout last year 
However, four patients with other diseases developed it A woman with 
atrophic arthritis had “ subacute yellow atiophy ” aftei taking 30 tablets of 
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o\}liodide m 25 days A Talnia-Moi ison opetation was done, at ^^hIch 
time the condition of the Ii\ei was apparent, the patient recovered (Clarke 
and Settle A }Oung w'oman whose primai} disease w'as unstated, died 
saeial weeks aftei de\ eloping jaundice, the result of taking 30 tablets of 
Cinsa-Vess (5 grains, 0 3 gm , cinchophcn, 1/200 grain, 0 0003 gni , 
colchicine per tablet) (Peluse A }oung woman wnth rheumatic fe\er 
died with acute }ellow atrophy aftci taking 37V2 grains (2 48 gm ) of 
cinchophen in five days (Fraser "•*'’) A man, aged 52 jears, became jaun- 
diced and died after taking for thiee months “ a patent medicine containing 
cinchophen ” , at neci ops} hepatic cii i hosis but no central neci osis w as seen 
Isolated from the patient’s uiine was normal coproporphyi m, increased in 
amount because of damaged excietor} pow'er of the liver This is con- 
sidered the fiist leport of the isolation of a porphjrm from the urine of a 
patient suffering from jaundice or hepatic disease (Watson^*’’) Cases 
of acute yellow atrophy, some fatal, due to the use of “ M ST” (Alai tin’s 
specialized treatment) began to accumulate, it and two other patent nos- 
trums, Alorton’s No 1 and No 2 (containing cinchophen or neocmchophen) 
w'ere barred from the U S mails Gastiic and duodenal ulceis have 


prcMously been produced in dogs b) administering cinchophen Schwartz 
and Simonds found cats \ei 3 susceptible, guinea-pigs moderately re- 
sistant, and labbits ver} resistant, to massive doses of cinchophen, four of 
SIX cats but none of the other animals developed gastric ulcers The un- 
doubted production in humans of gastric or duodenal ulcers by cinchophen 
has not been noted clinically or at necropsy 

The Unc-Aad Piobleiu According to Beer'*''" many (non-gouty) 
patients with highly acid mine develop symptoms of renal or ureteral colic 
■'Mth microscopic oi gioss hematuiia from show'ers of unc-acid crystals, 
^a\ el or stones Unc-acid gravel is a conglomeration of uric-acid crystals , 
t e stones” are rarely laiger than “ half the size of a pin-head ” Passage 
of giavel produces the same symptoms as those occurring with the passage 
0 sizeable calculi Urate stones and gravel are invisible m i oentgenograms 
e similarity to calculus disease m the presence of “ negative roentgeno- 
grams has caused confusion and wwong diagnoses of nephralgia, sym- 
patietic nerve disturbances of kidney'^ or ureter, and stricture or kinks of the 
ureter In Beer’s cases uric acid m the blood w'as not increased After a 
s lower of gravel, one may see W'lth a cystoscope minute calculi on the vesical 
oor or protruding from swollen, tiaumatized ureteral meatuses Uric acid 
crystals redissolve in the bladder, gravel does not , after a showier of crystals, 
C} can be seen m the bladder only rarely, but if a fresh specimen of urine is 
preserved three to four days m a sterile test-tube, the crystals become ap- 
parent as typical “ brick-dust ” Generally the treatment m such cases is rt- 
Uction of protein, increase of -vegetables, fruits and water m diet, and the 
use 0 alkalis In three of Beer’s cases colic, ureteral obstruction, anuria and 
seveie constitutional symptoms developed, and weie rehe\ed only by cy'sto- 
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scopy and ureteral catheterization In one case showeis of ciystals were 
actually seen shooting from a ureter 

(These patients presumably had neither gout nor the “gouty diathesis,” but 
apropos of the tendency of acute gout to develop within the first six postoperative 
days, it is interesting to note that in Beer’s first case colic, hematuria and ureteral 
obstruction occurred “ about the fifth operative day ” after appendectomy One of us 
(P S H ) has observed “ ureteral flash-colics ” without other urologic symptoms in 
a few cases of gout and has collected brick-red unc-acid gravel This recalls the 
pamphlets of an earlier century “ On the gravel and the gout ” — Ed ) 

Normal values for uric acid m the blood were redetermined with the 
revised micro-Fohn method (1933) by Berglund and Frisk The mean 
uric acid value for unlaked blood was 2 7 ± 0 07 mg per 100 c c for 89 
normal women, 3 2 ±: 0 08 mg for 43 normal men These workers noted 
the effects of salyrgan, novatophan, euphyllm, caffeine, pituitrm and lithium 
urate on uric acid elimination in man With normal or damaged kidneys 
they found a linear relationship between uric acid in blood and urine the 
elimination index Salyrgan increased uric acid excretion, not by altering 
the mode of urate elimination, but possibly by altering the state in which 
uric acid exists in blood (Salyrgan influences plasma colloids — Ed) The 
effect of novatophan was somewhat similar, there was no correlation be- 
tween dosage and effect on uric acid elimination Euphyllm also augmented 
uric acid excretion Caffeine produced no significant changes in blood uric 
acid or glomerulai filtration The effect of pituitrm was difficult to inter- 
pret theie was halving of the elimination index but changes in blood uric 
acid and in the glomerular filtiation rate seemed insignificant In light of 
these experiments the authors discussed the role of glomeruli and tubules 
in the secretion of uric acid and presented data to show that the concentra- 
tion of uric acid by the kidney can be greater than that of blood 

Quick found that after strenuous, but not after mild, exercise the 
excretion of uric acid, but not of creatinine, was markedly diminished , uric 
acid and lactic acid m the blood rose slightly but definitely He concluded 
that the diminution of uric acid excretion was due to excess production of 
lactic acid Since neither lactic acid nor strenuous exercise apparently affect 
renal function, the uric acid retention is somehow linked with the metabolism 
of lactic acid, with which liver is concerned Hyperuricemia in eclampsia, 
chloroform poisoning, cardiac failure and pneumonia result from the in- 
creased blood lactic acid that occurs in these diseases (This report suggests 
that patients with quiescent gout might provoke an attack by strenuous exercise — Ed ) 

Cmchophen presumably mobilizes uric acid in human tissues and increases 
urinary uric acid 70 to 330 per cent The administration of cmchophen 
generally causes (partial) evacuation of tissue-urates in about two to three 
days, after which additional doses do not augment uric acid excretion fur- 
ther Furth and Edel attempted to discover whether the use of sufficient 
doses of phenyl cmchonimc drugs would completely evacuate rat’s livers of 
their uric acid content On the diet used the normal uric acid content of 
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rat’s liver was i ather constant, about 6 5 ±: 1 mg pei cent On administer- 
ing cmchophen and tolysin theie Mas an equal and maiked i eduction, not a 
complete evacuation, of hepatic uiic acid to an ii reducible minimum of about 
1 5 mg per cent Although a maximal effect %vas obtained by about 0 01 
gm of the drugs daily per kg of bod}” Aveight, noticeable effects -were ob- 
tained by 0 008 gm pei kg daily (conesponding to a dose for man of only 
one-tenth of a single dose of 0 5 gm , iVi giains) 

Although the excietory effect of cmchophen and tolysin was the same, 
the former ivas much more toxic to lats, as determined by a mueh gi cater 
loss of body M'eight 

(These experiments suggest that cmchophen and tol) sin mav be clinically effec- 
tive in much smaller doses than now used — Ed ) 

Of interest also are the studies of Matsuomoto regaiding the effect of 
mechanical and chemical damage to kidneys on the excretion of uric acid 
by the liver (into bile) of rabbits In general, there was an augmented, 
possibly compensator} , excretion of uric acid in bile 

In rats, Borsook and Jeffieys^®' found that puiines aie converted into 
uric acid chiefly by liver and intestinal mucosa Both these tissues actively 
convert guanine, xanthine and hypoxanthme Mucosa alone conveits ade- 
nine to any extent Kidney and spleen have only a moderate, and striated 
muscle v ery little, effect on these purines 

Psoriatic Arthritis Arthropathia Psoriatica 

Two views exist regarding psoi latic arthritis that it is a special entity, 
or that It is ordinary atrophic arthritis m a person who also happens to have 
psoriasis Psoriasis may of couise occur quite independently of a coexist- 
ing affection of joints and be only casually associated with any kind of 
arthritis Thus it is not uncommon to see patients with atrophic or hyper- 
trophic arthritis, or even rheumatic fever, with an entirely unrelated 
psoriasis Because these incidental associations have erroneously been de- 
scribed by some as psoriatic arthritis, the existence of a true syndrome 
o psoriatic arthritis has been vigorously denied by many and the issue 
ouded Certain features of psoriatic arthritis are quite distinct, one fea- 
ure is practically pathognomonic according to Hench Except in one 
unatomic situation, the appearance of psoriatic arthritis is quite like that of 
' moderately-advanced, only occasionally severe, atrophic arthritis, 
^u IS indistinguishable from it objectively or roentgenographically In 
one regard, at least, psoriatic arthritis is rather unique It may involve 
uees, ankles, feet, elboM”s, wrists and hands, but it has a special tendency 
0 involve the terminal joints of fingers and toes, with or without invohe- 
n^nt of other joints of fingers and toes Furthermore, the nails adjacent to 
^ phalangeal joints of fingers and toes practically always 

it definite psoriatic changes These differentiating points are illus- 
trated in photographs (Hench Terminal joints of fingers and toes are 
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rarely involved in ati opine arthritis, as a rule only in the most severe cases 
and then only late Teinnnal joints of fingers m h}pertrophic aithiitis are 
of couise commonly affected with Heberden's nodes, but the terminal joints 
of toes aie stiangely exempt Of diagnostic value, then, is the distinction 
that, in psoiiatic arthritis, teimmal joints of fingeis and toes aie commonly 
imohed eaily m the disease, with psoiiasis of adjacent nails When these 
joints aie not (yet) involved, psoriatic arthiitis m othei joints must be diag- 
nosed b> other featuies 

Psoriatic aithritis rarely comes with the first oi with a mild bout of 
psoiiasis It usually attends a latei or seveie bout, when the patient has be- 
come careless in treating the skin lesion In early phases of mild psoriatic 
aithiitis a parallelism exists to some extent between the lesions of skin 
and those of the joints — when the skin is woise, arthritis appears, when the 
skin clears up spontaneously oi under ticatment, aithritis may dimmish or 
disappear, even when the skin alone is treated In severe or recurrent 
psoriatic arthi itis articular symptoms ma) persist , the arthritis adopts its 
own rh>thm and may be only paitly lelieved by measuies for the skin 

Boots®* did not lecognize psoriatic aithiitis as an entity, it is not in- 
cluded m his classification and he stated “(in rheumatoid aithritis) psoriasis 
is not uncommon and has been referred to as psoriasis arthropathica ” His 
colleague, Dawson,*®® took a moie equivocal stand Although he did not 
classify It or separate it definitely he stated, “ the association of psoriasis in 
iheumatoid arthi itis cannot be regarded as a meie coincidence ” 

(In the early stages of psoriatic arthritis, joints may sometimes recorer function 
and the articular disease become inactive to a degree and with a speed not expected 
in atrophic arthritis Boots and Dawson both showed photographs of the same young 
girl Boots labelled it “Rheumatoid arthritis in a child [Still’s disease] Note fusi- 
form fingers and psoriasis” Dawson labelled it ‘ Psoiiass ai thropathica ” The 
condition of the terminal joints is not well seen in the photographs, so that the readei 
cannot venture an opinion on which form she may hare had, but it may have been 
psoriatic arthritis as it is noted that she recovered to an unusual extent — Ed ) 

The main treatment foi psoriatic aithiitis is control of the psoiiasis, 
with such additional routine measures foi joints as aie necessary Hench 
favoied Goeckeiman’s (1925, 1931 ) treatment of the skin applications of 
White’s crude coal-tar ointment and ultiaviolet (quartz) niadiation 

Ser eral general articles are noted, though they did not mention psoi latic 
arthritis one on psoriasis as a possible allergic manifestation,^’® and a leviev 
of the modern treatment of psoriasis Speriy ■‘®® used large doses of 
theehn intramuscularly m repeated couises to contiol but not cure severe 
psoiiasis Elson '*®* considered psoriasis an enzyme deficiency disease 
“ Massive doses of panel eas extract will cure psoriasis ’’ Two of Schwartz’ 
patients weie benefited by the intramuscular use of colloidal manganese 
According to Thurmon ■*®® “the more severe oi extensile the psoiiasis the 
moie giatifymg is the result obtained with mtraienous oiganic sulphur ” 
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Heaiopiiieic AiniiRnis 


Hemophilic aithntis nm occur with each of thiee types of hemophilia 
(1) true hereditar} hemophilia, m mIhcIi the bleeding tendenc} is a lecessne 
sex-linked chaiacteiistic apjiearmg onl} in males and transmitted onl} by 
females, (2) hereditai} pseudohcmophiha, in which the bleeding tendenc} is 
a dominant sex-hnked charactei istic and an affected mothei or fathei ma} 
beget affected children of eithei sex and (3) sporadic or spontaneous 
hemophilia, cases of appaiently tiuc hemophilia in which no hereditar} 
bleeding tendenc} can be pro^ed Thiec patients with heieditar} pseudo- 
hemophilia, two sisters and the son of one, all with recurrent hemarthiosis, 
nere seen by Handle} and Nussbrecher Famil} rccoids, clinical and 
laboratoiy data, and the genetic relationship of the disease to true hemophilia 
were discussed With the knowledge that true hemophilia has neAer been 
proved to exist in females, diagnoses were made as given, but the possibiht} 
was considered that these sisters might ha\c had true hemophilia, the first 
homozygous hemophilic females recorded 

"Iwo cases of sporadic hemophilia with arthritis affecting bo}s weie 
reported by Marr and Herrmann ‘'®’’ The brother of one had died of 
hemorrhage, but no other ca idence of hemophilia AA'as found in either family 
Congenital syphilis has been consideied the cause of sporadic hemophilia, 
one of these patients had it, the other did not Theories on etiolog} aa ere 
revieAved 


T he roentgenographic characteristics of hemophilic arthi itis aa ere sum- 
maiized by Buus^^"® and Avere as lepoited in previous leviCAVS ' A feature 
not described befoie” AA'as “ characteristic sharp angulations in the joint- 
surface, Avhich latei developed into an abrupt rectangular break in the sur- 
face, so that part of the latter sinks to a loAA'er level ” 

The patholog} of aiticular tissues AA'as summarized by Buns, and that 
0 hemopoietic (but not articular) tissues in three fatal cases Avas described 
by Custei and Krumbhaar 


Treatment Of supreme importance is the control of hemorrhage 
ood transfusions Avere considered by some the most effectiA'e treatment 
•ne s horse-serum treatment Avas helpful in one case,^®‘ produced a sca ere 
leaction m anothei ■‘®’ Mair and Heirmann used seA'eral agents in tAVO 
cases of recuirent hemorrhages Best results Avere obtained by intramus- 
cu ar injections of the patient’s oAvn blood Blood transfusions Avere help- 
u , but intramuscular injections of the patient’s or another’s blood avoided 
le necessity of blood-typing Good results AA'ere noted with protein sen- 
sitization by subcutaneous injections of sheep serum, by intramuscular in- 
jections of Avhole ovarian extract, or of blood from AA'omen at the beginning 
0 menses or Avhen piegnant HoAA'ever, intramuscular injections of normal 
*ua e blood Avere equally helpful therefore, results did not depend on a high 
tiieelin content of blood Thus Birch’s theory that hemophilia results from 
mac equate female sex hormones aa as considered unproA'ed by these Avorkers 
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and otheis Cliew and his associates '‘'® studied foi about a year two 

hemophilic patients, first untreated, then treated with estrogenic substances 
by mouth and subcutaneously, corpus luteum hoimone intramuscularly, and 
the gonad-stimulating hormone from urine of pregnant women subcu- 
taneously The use of these hormones did not alter the coagulation time 
or benefit the clinical condition No lelationship existed between blood 
coagulation and the amounts of unitary estrogenic substances recovered 
There was more of the lattei in urine from untreated hemophilics than from 
normal males At times, the coagulation time of patients was greater with 
treatment than otherwise 

McFarlane and Barnett repoi ted fui ther experience with Russel’s 
viper venom which they consideied (1934) the most effective local hemo- 
static available The venom possesses remaikable potency as a coagulant 
in “ almost fantastic dilutions ” In a dilution of 1 1,000,000,000 it will 
coagulate hemophilic blood in six minutes The venom is used in a dilution 
of 1 10,000 in physiologic saline solution and is non-toxic and non-irritat- 
ing Wounds should be carefully cleaned and dressings soaked with venom 
solution applied, these should be kept in place and then left alone as much 
as possible Alveolectomy, tonsillectomy, prostatectomy were done safely 
by this means Peck, Crimmins and Erf legarded the venom of 
Bothrops atrox (Fer-de-Iance) cheaper, more available and more effective 
than Russel’s viper venom Optimal dilution of the former was 1 10,000 
Moccasin venom and a tissue extract (labbit’s lung) were ineffective 

In piophylaxis, a high-protein diet, much gelatin, and raw liver, and a 
diet high m vitamin B, weie used by Marr and Herrmann 

Allergic, Metabolic and Endocrine Arthritis 

These three “ diseases ” are the current ghosts of iheumatology Their 
names continue to be mentioned here and there m the literature, but their 
form and substance are most changeable and wraith-like One writer ma- 
terializes them in the form of atrophic aithritis, in another reincarnation 
they may resemble hypertrophic arthritis or some other articular disease 
Although heavily cloaked in conjectuie and shiouded in uncertainty, they 
are quite respectable ghosts and sometimes appear in the best company, being 
approved of by scientists of standing And it is quite possible that, in time, 
any one or all of them may be boin with a registered name and material 
body, definite m their clinical picture, etiology and pathology All the 
recognized arthritides have had to struggle through yeais of embryonic life 
before they were boin and finally accepted 

‘‘ Allogic ArthnUs” Almost every type of joint disease has been con- 
sidered an allergic reaction Some regard food, others bacteria as offending 
antigens Some believe the arthritis is actually caused by allergic reactions 
Otheis admit allergic manifestations are present but legard them as of sec- 
ondary significance, symptoms and not the cause of the disease Many 
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writers do not make the distinction clear but just discuss this or that type of 
arthritis as “ alleigic ” The “ allergic phases ” of various arthntides were 
briefly noted by Brown who reminded us of Turnbull’s (1924) views 
on chronic arthritis from food allergy We have noted arguments for and 
against the (bacteiial) allergic natuie of rheumatic fevei and atrophic 
arthritis Intel mittent hydiops is regarded by many as an allergic arthritis 
from unknown (food or bacterial) antigens Seium sickness was again 
mentioned as the prime example of allergic arthiitis (As a matter of fact 
most allergists do not consider it an “alleigic” but an “ anaphj lactic ” arthritis, an 
antigen-antibody reaction and not true alleigy — Ed ) Contributing no new data 
Brown argued that “ m every case of arthritis ” the likelihood of food or 
bacterial allergy should be considered and skin tests should be made with 
food and bacterial antigens Offending foods should be avoided and pa- 
tients should be vaccinated against off ending bacteria 

(Most physicians do not accept suggestions such as these because of the notorious 
unreliability and difficulty of evaluating skin tests to food and bacteria, and because 
of the rarity of undoubted clinical examples of allergic arthritis in which the food 
or bacterial antigen was definitely identified by provocative and therapeutic tests 
—Ed ) 

Myers'® suggested the following as a case of “ allergic arthritis ” 

A 34 year old man had had attacks of pain, redness and swelling in one or both feet 
each fall for three years The first metatarsophalangeal joints and dorsum of the 
feet were chiefly involved Attacks came suddenly, lasted 5 to 10 days, and then sub- 
sided The present attack affected the right foot and great toe first, 6 days later 
the left foot and great toe Erythematous tender areas were noted particularly over 
t e medial aspect of the left metatarsophalangeal joint and dorsum of the foot After 
ffvo days on rest and salicylates the pain disappeared, swelling left three days later 
eimuse the patient had had recurrent asthma each winter for four years, hay fever 
each fall ( ‘ late August until late October ”) for two years and chronic sinusitis for 
several years, and was “ skin-sensitive ” to pollens of ragweed and goldenrod, Myers 
suggested that “the arthritic symptoms were a response to an allergm” (inferring 

a pollen?— Ed) 

(Data are incomplete but suggest acute recurrent gouty, not “ allergic,” arthritis 
e seasonal incidence (each fall), rapid onset, involvement of great toes, erythe- 
^tous tenderness at the mesial aspect of great-toe joints, the rapid full joint recovery, 
a are compatible with gout Blood uric acid was not mentioned The right foot 
was attacked October 7, the left October 13 Had the patient’s arthritis been related 
h'a^'f J^ight expect it to appear m August or September, not at the end of the 

th^'l ®^ason Furthermore, arthritis antedated the asthma by three years and 
^^e lay fever by five Skin tests were done with pollens, not with bacteria from 
muses No provocative tests with presumably related allergens were done Had 
arthritis been suspected, response to epinephrine might have been more im- 
w^ mstructive than to salicylates The problem of “ allergic arthritis ” 

ou seem to be confused rather than clarified by such incomplete studies — Ed ) 

The question of “ articular or periarticular hives ” is raised by the case 
report of Dubbs An elderly woman with “ mild recurring attacks of 
^ rophic arthritis ” and spindle deformity of finger joints developed ‘ cold 
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alleig} ” in exposed skin, the shoit (5 to 10 minutes) attacks of which added 
othei symptoms unrelated to hei arthiitis, such as wheals, tingling, itching, 
and ledness, and sw^elling of the fingeis, back and neck These symptoms 
were abolished by administration of epinephrine Dubbs considered the 
leaction essentially cutaneous and subcutaneous, not articulai or just peri- 
articulai 

” ^letabohc Ai thntis ” This term has nc\cr been satisfactorily defined 
By It one waiter means “ atrophic,” another “ hjpertrophic ” arthiitis Still 
othei s mean “ gout ” or “ articulai pains with hypo- or hyperthyroidism ” 
Under the broad definition of “ metabolism ” many if not every arthritis is a 
“ metabolic ” arthritis, but by a nariower definition it would be an arthritis 
due to some recognized abnormal metabolism of food No definite con- 
sistent metabolic error has ever been identified with any of the arthritides 
except gout and alkaptonuria and, even here, the natuie of the fault is veiy 
obscuie The year’s hteratuie added nothing to justify the term 

'' EndocJine Ai tin if is” This term has been \ariousl) used also as a 
sjnonym for almost every type of arthritis Particulaily confusing is the 
teim “menopause arthritis” which is applied by one wTiter to cases of 
atrophic, and in other instances to hypertrophic, arthritis appearing near the 
menopause Others give it a special meaning a villous synovitis of knees 
in women about the menopause, but definitive clinical and pathologic data 
aie not at hand Since most of the arthritides are general diseases, some- 
times with extensive secondary physiologic disturbances, it is not surprising 
that disturbances in endocrine function are found, but no consistent etiologic 
1 elationship between any form of arthritis and any lecognizable endocrine 
disturbance has been proved 

Robinson accepted Llewellyn’s conception of “ menopause arthritis ” 
villous synovitis in traumatized joints, especially knees, wuth hypothyroidism 
prior to the menopause “ It may come on several years before or round 
about the time of the cessation or several yeais aftei wards ” (The vague 
time relationship alone would seem to refute the appropriateness of the term — Ed ) 
Pei lai ticular fat pads give an appeal ance of joint enlargement, the cavity 
IS distended with synovial piohferations oi fluid The joints creak and 
leveal lipping of bone in roentgenograms Robinson (1926) reported cases 
affecting young women with amenorrhea w'hich w’^ere relieved when men- 
sti nation was restored by mtrapelvic diathermy, of which he again approves 
To many the syndrome is identical with hypertrophic arthritis, but Gray 
accepted it as a separate entity 

The relationships between chionic ai thntis, hyperthyi oidism, and myx- 
edema were discussed by Monroe Accoiding to anothei atrophic and 
hjpertrophic arthiitis are badly mixed up with the endociines 

Relation of Ai thntis to Paiathyi aids, Fai afliyt oidectowy foi Arthiitis 
Because he found hypeicalcemia and cleci eased electi omusculai excitability 
in some cases of “ankylosing polyai thi itis and spend) lai thntis,” Oppel 
(1926) suggested that these diseases were due to hypeipaiathyioidism and 
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proposed parath} roiclectonn theiefor The idea was advanced by certain 
French and Russian w'orkers and b\ Balhn and Morse (1931) in this coun- 
try, but it has been sharplj denounced by man} Schkuro\ reported 
results of “ parath} roidectom} ” in 83 cases (or 86. both figures are given) 
of “ chronic rheumatic polyarthritis and spond} larthntis ” Values for 
blood calcium before opeiation langed from 8 to 17 mg , after operation 7 
to 15 mg per 100 cc Blood calcium before and after opeiation, le- 
spectively, was below 9 mg in 6 and 16 pei cent, between 9 and 10 9 mg 
m 52 and 55 per cent and 11 mg or abo\c m 42 and 29 per cent Thus 
there w'as a postopei ati\ e shift from high to normal and fi om normal to sub- 
normal ^alues for calcium Immediate results from the operation were 
noted “ m all cases " less muscle and joint stiffness and pain, and increases 
of 10 to 55° in joint motion The lesults six months to four years later 
w'ere noted in 40 cases The} were “ good ” (subjectne and objectne im- 
provement) in 55 per cent, “ satisfactor} ” (subiectne relief only) m 35 
per cent Four patients w'eie unrehe\ed or w'ere worse Schkuro\ con- 
cluded that paiathyroidectoni} cannot affect existing ankylosis but pre\ents 
ankylosis and wall “ clo away with rigidity of joints ” 

(Containing conflicting statements poor arithmetic, shifting premises and con- 
clusions impossible of acceptance, this report is open to sharp criticism It is our 
opinion that if anj significant relief was obtained it was not from parathyroidectonn 
or any associated alteration in calcium but was in all likelihood entirely non-specific 
the temporary relief which may follow', sometimes dramatically, almost an\ surgi- 
cal operation Schkurov reported hj percalcemia in 42 per cent of his cases The 
method is not stated and the figures seem questionable since manv excellent imesti- 
gators have failed to find hypercalcemia in arthritis, except in rare cases No 
oietabohc studies, data on blood phosphorus or phosphatase, or urinary calcium and 
P osphorus were repoited He says “An important objectne effect of parathv- 
roi ectomy is the decrease of blood calcium ” But 52 per cent of his patients had a 
normal blood calcium before operation and only 3 per cent more [55 per cent] had 
orinal lalues after operation Parathjroidectomj was done in cases with and 
wit lout hypercalcemia, yet admittedly results were the same in each group But 
because some who had normal blood calcium w'ere benefited he then advocated 
surgery for patients with rigidity of joints or a “tendency to ankylosis” even if the 
calcium was normal ' 

in 1 subjective improvement W'as obtained “ in all cases,” but this w'ould then 

“ the patient did not feel any improvement for an entire 
“all” ^flcrw'ard pain subsided and mobility of joints was increased” Although 
patients obtained immediate improvement, results six months to four years 
casein were only “good” in 55 per cent, and if the following is a representative 
both IS also open to question A young woman had “ contractions of the hip, 

posit ®^bow's and wrist joints Before opeiation she w'alked in a squatting 

tomv'°” hands — almost creeping After parathyroidec- 

corre t'^ ®’^bsequent treatment by extensions ” there resulted “ an almost complete 
It is^'l'ffi^ 1 deformities” and “full restoration of all mov'ements of joints’ 
tlnr. j t to believe this, or certainly to ascribe it to parathj roidectomy rather 

than to manipulations 

of htost destructive to his proposition was that in 23 [or ov'cr a fourth] 

cases ‘ histologic examination [of tissue removed at operation] did not 
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show any evidence of parathyroid gland tissue,” in spite of wiiicii several had sub- 
jective impi ovement and a loweied calcium We cannot understand why he included 
them in a discussion on parathyroidectomy and statistical results therefrom Ob- 
viously, results could not possibly he from parathyroidectomy [which wasn’t even 
done in 28 per cent] or from the inconsistent shifts in blood calcium In some cases 
edema of the feet completely disappeared after opeiation, but in at least one case it 
reappeaied when the patient began to walk Ibis too suggests that results were non- 
specific from an opeiation, from bed lest, relief of trauma and of static edema — Ed ) 

At first Sclikurov suspected the lesults weie due to suggestion, not to 
parathyroidectomy He discaided this idea when autohemotherap} without 
parathyroidectomy gave no relief Plaving also noted lelief even when 
lemoved tissue contained no parathyroid tissue, Simon and Well ( 1932 ) 
ascribed it to removal of thyroid tissue oi of fat This led them to make a 
simple skin incision without touching the parathyroids results were also 
satisfactory Bach"®” and Rankin''"® criticized Oppel’s work, stating that 
no metabolic studies were done, that the diagnosis was made on single 
deteiminations of serum calcium, that at operation parathyroid tissue was 
not always removed oi even identified, and that symptoms often recuried 
rapidly The fact his results weie as good whether parathyroid tissue was 
removed or not, Oppel considered was because opeiation produced para- 
thyroid ischemia by interfering with the nerve and blood supply Accoid- 
ing to Bach equally good results were obtained by Weill who merely ex- 
posed the glands, and by Simon who applied chemical irritants to the thyroid 
gland Those who have pei formed parathyi oidectomy have claimed that if 
the operation is successful, on the same evening or on the day after, pain and 
periarticular swelling are markedly diminished and movements which were 
formerly painful become painless 

(These same dramatic, but generally temporary, results have been reported after 
lemoval of teeth, tonsils, appendix, gall-bladder, spleen, sympathetic ganglions, and 
other tissues Bach noted similar dramatic results after thyroidectomy — Ed ) 

Authors with a large experience with undoubted hyperparathyroidism 
in this country (Bauer,^'® Bauer and Camp,*^^ Lahey and Haggait,®^^ Mason 
and Gunthei,^^® Rankin^’®) all agree that parathyroidectomy cannot be 
sanctioned for arthritis and that “ ankylosing aithiitis ” is not from hyper- 
parathyroidism One cannot even justify exploring the parathyroid glands 
of patients with skeletal changes until one has obtained chemical or patho- 
logic evidence that such changes are due to hyperactive paiathyroid tissue 
In a study of 200 patients with atrophic arthritis Lahey and Haggart found 
no evidence whatever of hyperpai athy roidism Serum calcium and phos- 

phorus were consistently noimal and roentgenogiams never revealed fea- 
tures of hypeiparathyroidism In 100 cases of atrophic and hypertrophic 
arthritis Hartung and Gi eene found no evidence of hyperparathyroidism 
in 97 per cent the blood calcium was normal 

Although the two diseases are unrelated, the skeletal pains of hyper- 
parathyroidism aie sometimes diagnosed “ iheumatism ” or “arthritis ” In 
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hjpeiparath}roidism the shafts of bones are involved m local and generalized 
softening, destinction and c}st foimation Cuiient reports gave details of 
about 50 cases In at least 14 symptoms included pains m legs, arms, 
tlnghs, and lower back, and sometimes in hands and feet Some of these 
cases were frankly consideied arthritic until the characteristic roentgeno- 
graphic and chemical alteiations of hj'perpaiathyroidism weie discovered 
The latter are full} discussed in several good papers (Albright,*’® Bauer, 
Bauei and Camp,*"' Borg,'®® Castleman and Malloiy,*®* Cuthbertson and 
Macke},*®® Lahey and Haggait,®’* Left, Blanchard and Peabody,*®® Mason 
and Gunther,*'® Quick et al ,*®‘ Rankin,*'® Robbins,*®® Taylor *®®) 

Miscellaneous Types or Joint Disevse 

Hemonhagic Villous Synovitis due to Xanthoma Khng and Sashin*®" 
reported one case A knee was painful for two years Hypercholesteremia 
(238 to 288 mg pei 100 cc ) was repeatedly present Piesumably a dis- 
turbance of hpoid metabolism caused lipoid precipitation and xanthoma 
formation Synovectomy gave relief Twenty cases previously reported 
weie reviewed symptoms lesemble those of inflammation or internal de- 
rangement Preoperative diagnosis may be made by finding an increased 
bilirubin and cholesterol content in the effusion 

Synoviomas (Benign and Malignant) Tumors of articular structures 
other than bone are rare Synoviomas apparently originate fiom capsule 
or synovial membrane of buisae or joints, usually a knee Less than 100 
synoviomas have been repoited (Razemon and Bizard, 1931) of which 43 
were benign, 29 malignant They may giow slowly and be regarded as 
synovitis ” for years before being correctly diagnosed Amputation is 
often necessary Coley,*®® Wagner*®® and Adair*®® repoited several cases, 
and discussed their pathology and treatment A malignant synovioma may 
invade bone, but it does not produce osteoid tissue although it has the ob- 
jwtive characteristics of a bone tumor Hodgson and Bishop *®* saw one 
a ecting a man aged 28 years his left knee was affected by a rapidly- 
growing tumor which soon metastasized to adjacent skin and lymphatics 

oentgen therapy and Coley’s toxin were useless , the patient died m seven 
months 

Anomalous Synovial Cysts Black *®® found two such cysts during class- 
room dissection One cyst, 18 by 15 by 10 mm , was on the dorsum of the 
of a young laborer, between the first and second left metacarpals, and 
'"as inconspicuous until superficial fascia was removed It did not connect 
grossly with synovial membrane of joints or tendon sheaths The other 
^3 St (16 by 10 by 8 mm ) formed an obvious swelling on the medial side of 
^0 ourth left phalanx proximal to tire first interphalangeal articulation 
onginated probably from a knife-stab 

m tl This most often affects a wrist or the peroneal tendons 

kg Splints on lower extremities are cumbersome Fieldman 
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recommended the use of Unna’s Paste Boot such as is used for varicose 
veins It produces the least limitation of motion 

Cysts of Fihi ocaitilages of Knee Joint Fifty cases reported to 1930 
were reviewed by Tayloi who reported four more Cyst formation in 
menisci are commoner (72 pei cent) in men than m women (28 per cent), 
m external more often (82 per cent) than in internal cartilages (18 per 
cent) Tiauma is the usual cause Menisci become contused A de- 
generative process in fibrocartilages results in multilocular cysts Symptoms 
are localized pain, swelling and sometimes stiffness Tieatment is removal 
of the entire caitilage Lesser procedures (removing or curetting cysts) 
are followed by recurrences 

Leukemia Resembling Rheumatic Fevci Some children with leukemia 
have fever and migiatory joint pains without visible inflammation or roent- 
genogiaphic changes Others have acute arthritis with inflammation, 
roentgenogi ams showing focal areas of bone absorption, periosteal elevation 
and othei changes When cardiac murmurs from anemia are present and 
enlaigement of lymph nodes and spleen is absent, the condition often re- 
sembles rheumatic fever before the blood picture becomes definite Diag- 
nosis may be suspected from the lack of effect of salicylates, it is eventually 
made on the appeal ance of abnormal leukocytes m blood Three new cases 
of lymphatic leukemia resembling rheumatic fever affecting children were 
recorded by Smith 

Keiatodeimia zvith Aithritis Hypei keratosis of skin and nails with 
arthritis may occur in gonoirhea — keratodeimia blenorrhagica PateP®*' 
saw an unusual case of keratodermia and arthritis affecting a Mohammedan 
boy without histoiy, signs, or symptoms of gonoirhea this boy, aged 9 
years, noted painful swelling of several joints and painless nodules on his 
legs Recurring fever, progressive cachexia and arthritis developed Ex- 
amination two years later revealed aithritic dislocation of the light knee and 
a wrist, flexion deformities of an elbow, both hips and left knee, huge rupia- 
hke keratoid masses of growth on both legs — painless, hard to touch and 
biowmsh, and hypei trophy of nails There was no evidence of syphilis 
Interesting photogi aphs wei e shown 

Mycotic Infections Meyer and Gall reviewed 60 reported cases of 
mycosis of the spine 47 from actinomycosis, 12 from blastomycosis and 
one from sporotrichosis Mycotic spondylitis is generally secondary to a 
primary respiratory or intestinal focus Vertebrae are infected either by 
direct contact with a suppurating focus (m which case the external surfaces 
of vertebrae are eroded), or by vascular metastasis (in which case bone 
destruction is central and surrounded by a condensed ring of bone) Symp- 
toms may be slight or marked In these 60 cases a clinical diagnosis was 
made m only nine Diagnosis is very difficult and not often made until late 
111 the disease or until death Mortality was 90 per cent 

In mycotic spondylitis involvement of intervertebral cartilages and the 
formation of osteoph} tes and periosteal inflammation are not generally seen 
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The disease is geneially mistaken foi Pott's disease, fiom which it can be 
difterentiated as follows in nijcosis the angtilai defoiniit) t}pical of Pott’s 
disease is most often absent because of the capsule of dense bone which 
suiiounds the destro}ed area and pi events flattening of veitebial bodies 
Mycosis reveals multiple sinuses, nioie dcstiuctne invasion and a more 
rapid opening of abscesses than in Pott’s disease The skin lesions in my- 
cosis are characteristic Roentgenograms m m}cosis show the following, 
none of which aie often seen in Pott’s disease coitical erosion of vertebrae, 
also erosion of articular processes and pedicles, and caMty foimation in the 
cancellous portion surrounded by a zone of increased density 

About 45 cases of Torula infection in man have been reported Usuall}' 
the nervous system, rarely the skeletal system, is in\ olved A young man 
seen by Kessel and Holtzwart bruised a knee slightly It became in- 
creasingly painful, swelling, effusion and flexion deformity'^ ensuing At 
arthrotomy Torula organisms were recorered, and animals inoculated there- 
with developed lesions The patient developed Toiula lesions of both 
breasts, but these responded to roentgen therapy'^ The granulomatous con- 
dition of the knee did not respond to treatment and amputation was neces- 
sary a year later 

AitJuokatadysis of Hip Joints Levmthal and Wohn reported five 
cases This imposing name means “ subsidence or smking-in of a joint ” 
It IS not a specific disease but a feature which may occur “ in osteo-arthritis, 
gout, gonorrhea, syphilis, tuberculosis, trauma or endocrine disturbances ” 
It was previously called “ osteo-arthntic protrusion oi mtrapelvic protrusion 
of the acetabulum (Otto pelvis) ” The characteristic feature is protrusion 
of the acetabulum into the pelvis and a narrowed hip joint space It results 
from weight bearing and muscle pressure at the diseased joint The femoral 
head bores its way through a weakened acetabulum into the pelvis Symp- 
toms are those of progressive chronic arthritis Roentgenograms are char- 
acteristic deepened acetabulum, thinning of the medial and inferior wall, 
eburnation, and narrowed space If conservative treatment (heat, massage, 
traction) fails, casts or braces, arthroplasty, or arthrodesis, are indicated 
A Syndiome of Unknown Etiology '' Christian summarized re- 
ports of two patients who had long continued fever with inflammation of 
serous and synovial membranes (pleurisy, pericarditis, arthritis) and who 
e\entually died of glomerulonephritis Numerous laboratory tests failed to 
elicit the causal infection The two cases were previously desciibed by 
Tremaine (1934) as “Subacute Pick’s Disease (Polyserositis) with Poly- 
arthritis and Glomerulonephritis ” (Christian noted that some patients ha^e 
skin lesions suggestive of lupus erythematosus To us the cases seem to be of acute, 
upus erj thematosus disseminatus, one with and one without skin lesions — Ed ) 
Acute Postopei ative Aithiitis Some cases were identified by Coburn 
and PaulC‘® as recurrences of rheumatic fever pro\oked by surgical opera- 
tions Of cases of acute postoperative arthritis seen by Heiich a fev 
vere of rheumatic fever but the great majority weie gouty' arthritis, clinically' 
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proved by past histones, physical and laboratory signs of gout, and response 
to treatment 

Diseases or Muscles, Fibrous Tissue and Bursae 

Inti odnction Classification A stud)"^ of diseases of muscles is largely 
an excursion into the unknown Various classifications of such diseases 
are in vogue 

Shelden “““ classified them briefly into ( 1 ) conditions in which disease 
of muscles is incident to a general infection ( for example, rheumatic fever) , 
with convalescence muscles recover rapidly and no special attention is paid 
them, fortunately, the muscular system geneially has a high degree of im- 
munity to infections which aitect other organs, hence muscles are but infre- 
quently and transiently involved, (2) diseases peculiar to muscles them- 
selves, which are rare but important and include acute and chronic (tiue) 
myositis, dermatomyositis, myasthenia giavis and the neuromyopathies 
Ornsteen approved Batten’s ( 1904) classification of inflammatory dis- 
eases of muscles (1) primary infections, {a) acute polymyositis, dermato- 
myositis, hemorrhagic myositis, potymyositis with erythema multiforme and 
urticaria, and pseudotrichinosis, (&) neuromyositis, (c) tuberculous myo- 
sitis, (d) syphilitic myositis, and (<?) myositis with trichiniasis , (2) secon- 
dary infection in the course of acute or chronic disease, (o) myositis with 
specific fevers (typhus, typhoid, smallpox), (&) infective myositis with 
pyemia, infective endocarditis, glanders, gonoirhea, puerperal infection, in- 
fected wounds, actinomycosis, erysipelas, etc , and (3) myositis with special 
terminal lesions, (a) myositis ossificans progi essiva, (&) geneial oi localized 
myositis fibrosa 

(The necessity of using a classification 32 years old is evidence of lack of prog- 
ress in this field This classification does not specifically mention the common form 
of “myositis,” every-day muscular rheumatism (intramuscular fibrositis) In dis- 
cussions of “Myositis” one must distinguish between (1) “true myositis,” paren- 
chymatous diseases of muscles where definite primary pathologic lesions of muscle 
cells are seen, and (2) interstitial muscle disease, in which primary lesions are almost 
if not entirely in supporting fibrous tissue and in which muscle cells are rarely ever 
involved in demonstrable disease except slightly and secondarily This form or 
forms, Gowers, Stockman and others have called “ intramuscular fibrositis ” — Ed ) 

Fibrositis 

Fibrositis IS an inflammation of connective tissue Common sites for 
fibrositis are in deep fascia, muscle sheaths, subcutaneous tissues and fibrous 
portion of joint capsules and related ligaments Classified on anatomic 
grounds the mam forms are panniculitis (fibrositis of subcutaneous tissue), 
bursal or tenosynovial fibrositis, fascial and intramuscular fibrositis, peri- 
articular fibrositis, and perineural fibrositis On etiologic grounds 

it IS classified as infectious or toxic, and traumatic (Telling®®^) oi as m- 
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flammatory fibrositis (fiom infection, toxins, or trauma) and degeneratr 
fibrositis (from tissue age) (Buckley ®®®) 

Etiology and Pathogenesis Since inflammatory reactions m fibio^ 
tissue are common to many “ rheumatic ” and othei diseases, some writer 
not without a pathologic basis, speak of fibrositis of rheumatic fever, of got 
of gonorrhea and so on (Telling'’®*) Forms of fibrositis are undoubted 
part of these diseases, but these are thought of as secondary fibrositis : 
association with a dominant, lecogmzed clinical syndiome When write: 
speak of “ fibrositis ” they usually mean a primary form — disease of fibroi 
tissue independent of disease elsewhere Pi ecipitatmg factors are given ; 
influenza and respiratoiy infections, tlieimal and barometric changes, acu 
injury or chronic strain Actual causes are given as geneial oi focal ii 
fections, " intestinal toxemia,” “ metabolic derangements,” physical f; 
tigue®” In many cases the cause is unknown Chilling and chmat 
change are regarded by some as primary causes, but Buckley coi 
sidered tliem only precipitants “ Damp and cold will never cause more tha 
passing stiffness in the absence of toxic substances, whether these are ba' 
tenal or metabolic in origin ” 

The pathogenesis of the disease involves an inflammatory exudate whic 
may produce transient symptoms and tlien resolve If resolution does nc 
occur, the exudate becomes oiganized and gives rise to nodules, cords c 
bands in muscles or large indurated areas with painful tender spots 

Symptoms The symptoms are pain, stiffness, soreness, tenderness c 
affected tissues, and sometimes spasm of related muscles Pain may be coi 
tinuous or intermittent, sharp or dull Stiffness and pain are often wori 
on waking m the morning and after an hour or so of inactivity during tl 
day, but lessen after moderate activity Such “ jelling ” is presumably dr 
to the results of capillary congestion that accompanies inactivity and is n 
lieved by some motion Fibrositis may be diffuse, affecting vanoi 
anatomic regions, but is usually localized Local varieties often have sep; 
rate names as each has its special symptomatology, they are described b 
Alexander,®®^ Buddey,®®® Telling,®®® and Willcox 

Panniculitis may be widespread or localized to thighs oi neck Whe 
the neck is affected aching pain occurs in the occipital region and extend 
over the vertex ” fibrositic or indurative headaches ” Telling considere 
mem the commonest type of chronic or intermittent headache, ” the for 
diagnostic features of which are peisistency, thickening, nape-of-the-nec 
location, and tenderness ” Pam is variably persistent and intense Man 
^ses of pleurodynia, fibrositis of the chest, are diagnosed angina pectori! 

ertam vague abdominal pains are due to fibrositis of the rectus or othe 
muscles In abdominal fibrositis pam and tenderness are elicited by “ fingei 
tip pressure ” rather than by “ flat-hand pressure ” , tender spots are more o 
ess localized, but may be multiple and occupy positions not usually affecte 
y visceral disease, muscle rigidity (usually present m the latter) is absenl 
and pain may be intermittent and affected by weather 
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Peiineuial fibiosilis gcneially affects biachial oi sciatic nerves and is 
often called “ neuritis,” a misnomer unfoitunately sanctioned by physicians 
In ” biachial peimeiiritis ’ theie is tenderness over the brachial plexus above 
and below the clavicle and pain when the arm is abducted Pam follows the 
distribution of nerves affected “ Brachialgia ” may be associated with 
fibiositis of the subacromial bui sa, deltoid muscle, or long head of the biceps 
Many cases of sciatica are fiom peimeural fibrositis, \\hich may accompany 
lumbosacial and sacro-ihac disease and strain Gluteal fibiositis may be 
present with or without sciatic fibrositis, as may lumbar fibrositis (lumbago) 
also Telling believed theie weie more cases of fibiositic “trigeminal” 
neuralgia than of tiue trigeminal neuialgia 

The two commonest foims of fibiositis aie the localized or diffuse intra- 
muscular fibrositis (“m)algia,” “ neuiomuscular pain,” “muscular rheu- 
matism”), and pel larticular fibrositis (“arthralgia,” “capsular rheuma- 
tism ”) (Without further definition the term “arthralgia” has been used herein 
by several writers [Gra}',--^ lilonroe,-®*" Drejer and Reed who contrasted it with 
atrophic or hypertrophic arthritis Maj' one assume that periarticular fibrositis was 
present^ — Ed ) Willcox'*'” and Hench emphasized the importance of dif- 

ferentiating the lattei from “ arthritis ” which it is usually erroneously 
called Symptoms of periarticular fibrositis are stiffness and soreness of 
joints, particulaily after sleeping or resting, tenderness which is often 
evanescent, and pain often brought out only wdien the capsule is stretched 
Symptoms are marked by vai lability and transiency but may be continuous 
Differentiation from arthi itis rests on persistency wnth which sedimentation 
lates, roentgenograms, blood counts, and weight curves are normal and on 
the general absence of muscle atrophy, deformity, and significant swelling 
When “ swelling ” is present it is usually slight, localized and exti a-articu- 
lar, more of a “ thickening ” than actual swelling, and hydrops is absent 
(Hench 

Some wi iters make much of the nodules of fibrositis which to others 
seem “ only accessible to the finger of faith ” Because some consider it dif- 
ficult to locate nodules or to demonstiate pathologic changes in tissues re- 
moved at biopsy, fibrositis has been defined as a “ disease which physicians 
found but surgeons rarely find ” (Telling®®-) Fibrositic indurations may 
be non-nodular (as strands, tracts, sheaths) or nodular Of the latter there 
are presumably tliiee kinds large nodules (generally in fibrous aponeuroses), 
small nodules (generally in muscle bundles), and “ myogeloses ” The last 
are small sharply-localized areas of hardening in muscles, chiefly gluteal, 
which Lange (1931) and Nicola (1932) ascribed to local chemical dis- 
turbances, possibly local accumulations of lactic acid, and which are “ nega- 
tive ” on biopsy The nodular indurations consist presumably of inflam- 
mation of the perimyseum and vary m size “ fiom a pea to an almond” 
(Sutro ’®®) C3b\ious visible nodules are the exception, not the lule as 
some have led themselves to expect ®®“ Cyriax believed that around most 
of the nodules are small localized musculai contractions, and that when 
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nodules rapidly “ disappeai ” unclei various mcasuies, it is the muscular 
contraction that disappeai s, leaving a residual nodule too small to palpate 

Pathologic Studies Such studies have concerned nodules more than 
other tissues Nodules consist of “ fibrous septa enclosing muscle fibers and 
bundles of characteristically vague and ill-defined outline,” accoiding to 
Telling®'’- who stated that nodules of fibrositis are different m anatom}, 
pathology, and distribution from the nodular foi mations of rheumatic fever, 
which are “ still further differentiated by being absolutely painless, even on 
palpation ” 

The small or fairly large subcutaneous nodules frequently found m 
sacro-ihac regions are regarded b} mam as evidence of fibrositis, active or 
old The} may be painless or painful depending on the stage of inflamma- 
tion therein Because they are often found in patients who give no history 
of fibrositis, some regard them as of no significance Among 170 un- 
selected hospital patients with various complaints Sutro found subcu- 
taneous nodules, generally ov^er sacro-ihac joints oi near the tips of the 
lumbar spinous processes, in 94 cases (unilateral m 45, bilateral m 49) 
Thirt} -three of the 170 patients had low backache, 10 had no nodules, and 
16 had tender and sev^en non-tender nodules Tender nodules w'ere removed 
in foui cases One patient was a w oman with low backache and sacro-ihac arthritis 
she claimed complete relief after nodules were removed One w'as a patient with 
subastragalar tuberculosis and no backache One patient had a low' backache and 
sacro-ihac arthritis, the backache persisted after operation but local tenderness dis- 
appeared One patient had a low' backache, sacro-ihac arthritis and no postoperativ e 
relief Examination of the nodules in these four cases showed them to con- 
sist of lobules of adult fat of normal appearance without signs of recent or 
old inflammation or other evidence of metabolic or toxic disturbance 
Sutro concluded that they were “ protective buffer-pads ov er poorly muscle- 
covered areas of sacrum and ilium,” that they were not part of any recog- 
nized disease and may be found m apparently normal persons, and that the} 

were wholly different from those of rheumatic fever, atrophic arthritis, 
and syphilis 


(This study represents a laudable beginning but does not settle the issue The 
re le which two of the four patients obtained by reniov'al of nodules is not explained 
nor IS the tenderness of the nodules Many more nodules in various stages of tender- 
ness and formation should be examined, as w'ell as sections of adjacent fibrous tissue 
IS ifficult to believe that such nodules are “ normal ” even if they are often svmp- 
om ess and in patients who giv'e no history of fibrositis — Ed ) 


aboiatoiy Data Of 68 patients, 36 per cent had an abnormal levulose 
erance test In five cases the average values for albumin, globulin and 
Ota protein of blood were a little below normal 
mally distributed -®'’ 


Blood groups w ere nor- 


>eatmenf This follows the same general principles as in atrophic 
^^^^^*388 ^omov'al of foci is advised®®® Vaccines seemed v'alueless to 
some, helpful to others Buckley ®®® considered protein tlierapv useful. 
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and foi empiric leasons advised the use of onions and garlic in diet In 
some cases the aftected pait must be lested with slings and strapping, but 
rest IS not indicated foi fibrositis of neck and chest, according to Telling 
Vaiious forms of ph}^sical theiapy were employed shoit wave dia- 
thermy,^'’ Fango,'"'’’" histamine ionization, paraffin baths, 
pelvic diatheimy°“° and fever therapy “The only curative therapy” 

is massage, accoi ding to many Massage should be light over affected 

tissues, except nodules “ which can be rubbed away ” Tender nodules 
weie surgically remo\ed by Stockman®®’ For associated fatigue, glycine 
(ammo acetic acid) has been tried with vaiiable results 

Epidemic Myalgia Came}' saw 87 cases of epidemic pleurodynia in 
one month m West Virginia Typical symptoms weie fever, rapid pulse 
and respiiation, pain at the attachment of the diaphiagm to the anterior 
abdominal wall, or at times m the epigastnum Pam was greatly aggra- 
vated by lespiiation The disease usually ended m about 24 hours A 
plasmodium was suspected 

Noting the frequency with which peisons suddenly developed one-sided 
" stiff neck,” Massed and Solomon questioned 61 patients and 52 hos- 
pital colleagues who had recently suffered therewith Symptoms were 
usually noted on waking, were occasionally gone by noon, generally lasted 
one to two days subacutely, and m some cases hung on mildly for several 
days or weeks Sites of maximal pain m ordei of frequency were the 
origin of the trapezius muscle at the superior nuchal line, half way down the 
neck along the border of the trapezius, at the insertion of the sternocleido- 
mastoid muscle, and at the lower bordei of the trapezius at the shoulder 
No nodules were felt Heat gave relief , massage was painful but gave more 
relief Treated patients had the condition as long as the others, however 
A hypothetical “ twist of the neck while asleep ” or “ exposure to draft ” 
did not seem as likely a cause as an epidemic infection, suspected but not 
investigated Ihe attitude of physicians to “epidemic benign myalgia” 
should not be the same as that of patients — one of annoyed tolerance and 
resignation 

(The inquiry, being mostly of the questionnaire type, did not escape the inade- 
quacies inherent therein — Ed ) 

Myositis Ossificans Three types were mentioned (1) progressiva, 
(2) circumsci ipta, (3) post-traumatic Studies on a patient with the pro- 
gressive type convinced Wilkins and his colleagues that phosphatase is 
intimately associated with the ossification At various stages of the dis- 
ease biopsies were made on normal and affected tissues Serum calcium, 
plasma phosphatase, and inorganic phosphorus were normal Total and 
inorganic phosphorus of diseased muscle was much lower than in normal 
muscle The phosphatase activity of affected muscle in the pre-ossification 
stage was 800 to 1,600 times that of normal muscle, and several times that 
of normal bone, that of heterotopic bone was much higher than that of 
normal bone 
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Features of a case of tiaumatic myositis ossificans, leportcd by Taylor, 
Shea and Argyr included contusion, swelling, induration, limitation, 
tenderness and palpation of a hard mass which could be rotated around the 
bone shaft Serial roentgenograms reveal a mass of increasing density 
separated from the bone shaft As density inci eased the mass showed 
lamellae corresponding to ossification of muscle bundles oi fascial layers 
Osteogenic sarcoma is difitei entiated fiom m} 0 sitis ossificans in that the 
former pi ogresses instead of regressing after four to six weeks, is usually 
near the epiphysis, and becomes connected with the bone Treatment of 
traumatic myositis ossificans includes i est, heat to promote absorption of the 
hematoma, and excision if function is disturbed 

Clvomc Genaahsed Fthomyositis (Piogicssive Myositis Fibiosa) 
Few cases have been reported In one case recorded by Ornsteen hard- 
ness and stiffness of muscles of limbs, back and abdomen, severe muscle 
spasms, myotonia, sweats, rapid respiration and pulse, and loss of weight of 
one year’s duration were present Creatinuiia was absent Biopsy of 
muscle showed a marked increase in subcutaneous fibrous tissue and severe 
scattered degenerative changes in many muscle cells “ Absence of skin 
lesions differentiated it from dei matoinj ositis ” The differential diagnosis 
and a review of reported cases were discussed 

Deimatoinyositis This was the suggested diagnosis in a case seen by 
McAlpme®^® Pain behind the knees, and later diffuse swelling of legs, 
hands and forearms were present These subsided and progressive stiffness 
and weakness of the hands ensued Muscles of tlie hands, forearms, and 
legs and the rectus muscle were haid Leukocytes numbered 14,500 to 
18,000 per cu mm blood, eosinophiles comprising 33 to 37 per cent Biops}'^ 
revealed increases m sheath nuclei but no giant nuclei, Tnchmella or marked 
inflammatory infiltration 


Miscellaneous Myopathies Features of myasthenia gravis and various 
muscular atrophies were reviewed by Ai mg and Cobb Myopathies can 
be separated into two groups, according to Milhorat and Wolff ( 1 ) tliose 
^ which creatinuria is marked and creatine tolerance grossly deficient, a 
^ciency exaggerated by the administration of glycocoll, and (2) those in 
which creatinuria is slight and the creatine tolerance is slightly deficient and 
not exaggerated with glycocoll 

Traumatic Injuries to Muscles and Tendons Clinical features and dif- 
erentiation of various traumatic lesions were described by Haldeman and 
oto-Hall Symptoms common to most i uptures wei e sudden sharp pain 
or snap during violent effort, inability theieafter to perform certain 
potions, and the appearance of ecchymoses and a defect m muscle or tendon 
’g tly-exposed roentgenogram may show a defect m muscle shadow or a 
ip of bone torn from a tendon insertion Application of faradic currents 
0 a ruptured muscle causes it to contract with pam at the site of tear In- 
jections of procaine hydrochloride into the subdeltoid bursa helped to dif- 



884 


HENCII, BAUER, EEETCIIER, CHRIST, H \LL, AND WHITE 


fereiitiate between buisitis with reflex spasm of the supi aspinatus muscle, 
and tears of the supi aspinatus tendon Jf the foimer is present the arm can 
be abducted actively and painlessly a few minutes after injection, if the lat- 
tei is present active abduction is not improved In the lower extiemity the 
quadneeps, and m the uppei the supi aspinatus, muscle oi tendon is most 
likely to be torn , especially m the supraspmatus muscle, degenerative changes 
of advancing age ( fibi illation or fiaying, even perforation of the supra- 
spmatus tendon into the joint) plaj a predisposing role 

Subdeltoid Bia^itis This lesults fiom trauma more often than from 
alleigic, toxic oi infectious agents, m Polmer’s experience Diathermy 
was most helpful if small rounded electrodes were used and propeily placed 
Rest and ultraviolet irradiation w'ere also used Of 65 patients, 32 were 
men, 33 women , the age incidence w^as 25 to 71 years Foity-seven patients 
who w'ere relieved received an aeerage of 16 treatments Patients wuth 
calcified subdeltoid bursitis (post-traumatic^) w'eie frequently notably re- 
lieved when Haldeman and Soto-Hall injected 10 to 15 cc of 1 per cent 

piocame hydi ochloride into the bursa Calcium deposits sometimes disap- 

peared wutliin a few' dajs Often no other treatment was necessary In- 
jections weie sometimes lepeated (Such calcium deposits sometimes rapidly 
disappeai spontaneously —Ed ) Others advocated shoit w'ave therapy,^®- 
histamine iontophoresis,'"’ massage and manipulation®'® 

Miscellaneous Conditions 

Bunions Bunions may seem of minor impoitance, but they aie painful, 
crippling, deforming and unsightly Stanley and Breck operated on 211 
bunions (129 patients) by the Petersen-Fowlei-Singley proceduie a w'eb- 
incision between the great and second toes After backw'ard and mesial 
disarticulation of the gieat toe the exostosis was removed w'lth “ uniformly 
good results ” In 20 years’ experience no patient needed a second operation 
01 complained of a poor result (They were California State prisoners — Ed) 
The operation had these advantages the technic is simple and ti auma slight , 
the scar is not exposed to subsequent trauma from shoes , the weight-bearing 
buttress of the joint is undisturbed, the period of disability is minimized 
and danger of ankylosis is negligible 

Osteopoikilosi<; {Bone Speckles) This represents an asymptomatic 
familial anomaly of bone discoveied accidentally in roentgenograms Small 
cii cumsci ibed areas of inci eased density (2 to 5 cm in length) may appear 
almost anywhere in the skeleton In some cases dark vertical striations 
giving shadow's much denser (less opaque) than normal bone are seen 
Sutherland reviewed the 32 reported cases and discussed the relation of 
osteopoikilosis to melorheostosis and chondi odysplasia (An additional case 
was presented, that of a young man w’lth multiple aieas of ciicumscnbed mottling in 
many bones Linear striations [10 mm long, 5 mm wide] ivere also seen in 
diaphyses of tibia and fibula Blood calcium, phosphorus and phosphatase were nor- 
mal His mother and a brother were similarly affected — Ed ) 
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Multiple i\IyLloina Cases of mjclomatosis maj present featuies re- 
sembling hyperpaiathyioidism Such a case was seen by Enzei and Lieber- 
man An elderU man de\ eloped low backache and lost 30 pounds (13 6 ke: ) 
klarked emaciation, a tender lumbar spine and sacro-ibac joints, and Heberden’s 
nodes were noted Roentgenogi ams iciealed multiple aieas of bone destruction in 
spine, pelvis and femurs, and ('unrelated) Inperttophic aithntis Bence-Jones 
albumose was not found (one test) Blood calcium was 11 8 to 13 7 mg and phos- 
phorus 3 2 mg per 100 cc A negatne calcium balance was present (in the diet 
200 mg, in urine 530 mg ) Hj perparathi roidisni was suspected, but at operation 
no tumor w'as found Postopeiatne pneumonia wms fatal Nccropsj" reiealed nnelo- 
iiiatosis and marked paratbyroid atrophy (presuinablj from functional hyperpara- 
thyroidism) 

Diffci entiation Cases of hypeipaiath} loidisni generall} have an ele- 
vated serum and urinaiy calciuni. a normal oi low seium phosphorus 
Sometimes seium calcium is normal In m}elomatosis h} percalcemia ma} 
also appeal, but serum phosphorus is generally noimal oi high Serum 
phosphatase is generally high in hyperpaiathyroiclism, normal with myeloma 
Bence-Jones albumose is not always present m mjelomatosis and may be 
present m other diseases (including hyperparathyioidism'*”) A negative 
calcium balance may be piesent in both Differentiation, therefore, may be 
difficult and should be made only aftei comprehensive, and not superficial, 
clinical, chemical, radiologic and metabolic studies, with biopsy if necessary 


Physiology or Articular Tissues 

Collins found that, in general, the chemistr} of synovial fluid is the 
same as that of the patient’s blood Differences in sugar and protein con- 
centrations may be found Synovial fluid sugar is apt to be much low^er 
tian blood sugar in cases with infected synovial fluid but not m those in 
w iich fluid is sterile even though it has a high cell count Thus a synovial 
sugar of 50 mg or more below' the blood sugai level is strong evidence of 
acterial invasion of the fluid Total proteins are increased in most effu- 
sions, especially with many cells Consistent increases m protein and cell 
count in fluid in atrophic arthritis indicate an exudate, not a transudate, is 
present Studies on synovial cytology w'ere more helpful than those of 
synovial chemistry Six types of cells are commonly found polymorpho- 
c ears, eosmophiles, lymphocytes, monocytes, maci ocytes ( large phagocytic 
cc s and synovial lining cells The total cell count and peicentage of poly- 
worp lonuclear cells vary in different diseases (table 2) Whereas the nor- 
10^ contains “ about 200 cells ” pei cu mm of which less than 

S nnn^ polymorph onuclears, joint fluid in atrophic arthritis contains 

’ to 60,000 nucleated cells, of which generally 70 to 90 per cent are 
Po } morphonuclears Total and differential counts were much lower m 
pertrophic than m atrophic arthritis, and only slightly altered in intermit- 
tent 1} drops and in “ symipathetic joint effusions” — wath inflammatory 

^lot in joints (Collins’ more extensne data hare since ap- 
peared — Ed ) ^ 
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T\bi c II 


Studies on Sjnovial Cytology (Collins 2 ”) 


Condition 

Cases 

studied 

Total nucleated cells, per cu mm 
synovial fluid 

Polymorphonu- 
clear leukocytes, 
per cent 

Usually 

Range 

Usually 

Range 

Normal 


“About 200" 




Atrophic arthritis 

35 

10,000-20,000 

5,000-60,000 

70-90 

40-100 

Hypertrophic arthritis 

4 

Below 1,000 

Below 1,000-10,000 



Gonorrheal arthritis 
(sterile fluids) 

4 


5,000-30,000 


30-80 

Intermittent hydrops 

1 

(two 

samples) 


1,600, 2,500 


58, 78 

“Sympathetic joint 
effusion " 

2 


Below 1,000 


0-20 


Wairen, Bennett and Bauer®-- studied the synovial fluid at necropsy of 
150 persons who had died of miscellaneous conditions and had had no joint 
symptoms Synovial cytology may be unaltered, though the patient has a 
marked leukocytosis Cartilage defects and debris may increase the nu- 
cleated cells and percentage of phagocytes The total nucleated cell count 
per cu mm is reduced in synovial effusions in edematous patients Pa- 
tients dying with any severe infection (without joint symptoms) sometimes 
have a high, synovial total cell count and polymorphonuclear leukocytosis 
Leukocytes contain proteolytic (tryptic) feiments which, in sufficient 
amounts, can destroy articular cartilage To prevent leukocytes m synovial 
fluid fiom doing this, synovial fluid contains antitryptic substances which 
inhibit tryptic digestion (Holmes, Keefer, Myers ®®®’ ®^^) These antitryptic 
substances (which can be removed from synovial fluid by extraction with 
chlorofoim) probably come from blood plasma, as then concentrations in 
fluid and plasma are similar Synovia cannot piotect cartilage adequately 
when its antitryptic powers are reduced in the presence of effusions contain- 
ing large numbers of cells, especially polymorphonuclears, for from such 
effusions, particularly purulent exudates, proteolytic enz)'mes aie liberated 
in great amounts (Hence the necessity of draining purulent or suspected purulent 
effusions promptly to prevent 01 minimize cartilage destruction — Ed ) Neverthe- 
less, synovial fluid is apparently able to prevent or inhibit cartilage destruc- 
tion even when the synovial fluid contains as many as 20,000 leukocytes per 
cu mm , for it was found that although caitilage destruction occurred m 
vitro in the presence of synovial fluid in two cases of staphylococcic arthritis 
in which synovial fluid cells numbered 110,000 to 240,000 per cu mm , car- 
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tilage destruction did not occur in the piesence of synovia in seven cases of 
gonorrheal aithritis with 7,850 to 21,000 cells pei cu mm of s>novia, oi in 
three cases of tuberculous arthritis with synovial counts of from 6,500 to 
11,600 cells 

To study healing processes in joints, Bennett and Bauer compared 
the processes of cai tilage repair in adult dogs to those m }Oung dogs in 
which epiplnseal union had not 3 et occuricd Defects of central, non- 
weight bearing articular cartilage weie produced surgically Repair of 
these defects was no moie rapid or complete in joung dogs than m adult 
dogs In both, healing was slow none was noted after four to 12 weeks. 
It was notably present but incomplete after 20 to 28 weeks Repair oc- 
curred in three W'ays (1) an independent piolifeiation of original cartilage 
cells, this was greater in the deeper zones of articular cartilage than in the 
more superficial zones, (2) proliferation of vasculai tissue from perichon- 
dral margins, (3) when subchondral marrow' spaces w'eie in\ohed in the 
surgical defect there w'as also an ingrowth of vasculai connective tissue 
therefrom Repaii (actne proliferation of cartilage cells) occurred most 
satisfactorily when the defect extended into subchondral bone (in which 
case granulation tissue from marrow spaces gradually filled the defect) , or 
m crevices where cartilage was protected from friction The lattei w'ould 
indicate that function may inhibit repair Bennett and Bauer weie unable 
to corroborate the opinion of Key (1931) that such defects m articular 
cartilage may be an important cause of intra-articular disease Associated 
intra-articular disease was found only in joints where patellae became dis- 


Studies on the comparative value of four dyes used for the arthrographic 
la^osis of joint mice, cysts, semilunar injury and so foith, were made by 
^ cr For diagnostic purposes the ideal dye should produce sufficient 
opacity for roentgenographic detail, a minimum of discomfort and reaction 
er injection, and be eliminated rapidly enough to avoid irritation as a 
oreign substance but not too rapidly to prevent painstaking radiologic 

used produced satisfactory opacity, but hippuian 
?aie t e mildest post-injection reaction, a sense of fullness without pain, and 
i^^Mas therefore preferred It disappeared from joints in three to four 
urs After administration of arthropsin articular pain lasted a few hours 
ai ^”®tated) , after neoiopax three to 10 days , after skiodan it was severe 
im weeks Some patients with “ chronic arthritis ” noted 

for injected joint after the post-mjection reactions There- 

arth ' Wishes to attempt a therapeutic as well as diagnostic procedure, 
24 recommended It disappears from normal joints in 17 to 

from joints subacutely inflamed, much slower from joints 
for capsules Use of these dyes is presumably contraindicated 

with liver or kidney disease or hyperthyroidism Artliropsin 
ains 68 per cent iodine, and is a 10 pei cent solution of the disodium salt 

tetraiodo-ortho-sulpho-benzoate 
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The Golgi appaiatus appeal <1 as reticulai material in almost every cell of 
all animals Its natiiie is iinceitam Some consider it an artefact, but it 
has been observed in living cells Others regard it as indicating an aiea of 
piotoplasm which is the site of special activities Whatever it is, this “ap- 
paratus ” IS a morphologic component of cells demonstrable m certain cir- 
cumstances and alteied by environmental changes that affect other parts of 
the cell only slightl}' or slowl}'^ Thus when tissues are removed from the 
body the Golgi material disappears before there are any (other) visible 
autol}tic changes In mild degenerative conditions m which the blood 
supply IS impaired or dismtegratne changes are present in cells the Golgi 
apparatus is grossly altered or absent Never noted previously, a well- 
developed Golgi appaiatus comparable with that of other connective tissue 
cells was demonstrated by King in synovial tissues of humans, horses 
and dogs The apparatus becomes enlarged m conditions with increased 
synovial fluid Cells, including synovial cells, free m s}noMal fluid also 
show the apparatus Since it is not demonstrable m degenerative states, its 
well-developed character in synovial cells indicated to King that synovia 
IS not a product of degeneration as some contend Since the Golgi bodies 
of synovial cells aie enlarged in inflammatoiy conditions he suggested that 
the enlarged apparatuses indicate secretory activity of synovial cells (A 
good review of synovial histology was given — Ed ) 

Allen noted that non-particulate solutions (methylene blue and trypan 
blue) escaped from knee joints of live cats and appeared in iliac lymph nodes 
in one to four minutes, but that particulate matter (India ink, erythrocytes) 
did not appear in nodes for three to five hours Experiments were then 
done on perfused kittens just after death Muscular contraction, joint in- 
volvement and increased joint tension caused more rapid passage of fluid 
and particulate matter from joints to lymphatics Certain bacteria were in- 
jected directly into joints and subsequent cultures of blood and lymph nodes 
were taken Animals allowed to move around had a tendency to show 
more positive blood cultures than those whose joints were fixed in plaster 
Allen interpreted these results as evidence that immobilization of infected 
joints IS desirable to prevent spread of infection 

A method for measuring and lecording joint function was reported by 
Cave and Roberts,®"® and Moore *'**’ described an apparatus for articulometry 
of feet 
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eytrapyramidal syndrome and encephalographic 

PICTURE OF PROGRESSIVE INTERNAL HYDROCEPHALUS 
IN CHRONIC HYPOGLYCEMIA 

By Abram Blau, M D , Nezv Yojlt, N Y , Norman Reider, M D , Topela, 

^ Kansas, and Morris B Bender, M D , New Yo>k, N Y 

In the past decade since the description of the syndionie of spontaneous hypo- 
glycemia or hypennsuhnism, numerous cases have been recognized and reported 
The variegated symptom-complex has become more definitely delineated and a 
number of comprehensive reviews of the subject have appeared ^ The neuro- 
psvchiatric symptoms of hypoglycemia are among the most interesting, and have 
received special attention by Stone ® and others 

The purpose of this communication is to record a case of chronic spontaneous 
hypoglycemia which has been studied ovei a period of 16 months of hospitaliza- 
tion The outstanding features included convulsive seizures, hypoglycemia, and 
a persistent extrapyramidal syndrome with encephalographic evidence of pro- 
gressive internal hydrocephalus 

Case Report 

Histoiy H L, a white male, aged 49 years, was admitted in a comatose con- 
dition to the Neurological Service of the Mount Sinai Hospital on February 16, 1934 

The familial and past history were essentially negative He had followed various 
forms of employment, including that of a painter for a short period, until June 1933 
when he began to suffer from weakness, tiredness, mental depression, and attacks 'of 
dizziness One month later, he began to have periods of unconsciousness accom- 
panied bv abnormal movements and rigidities in the extremities During these epi- 
sodes his breathing became noisy and saliva drooled from his mouth The entire 
attack lasted from one to three hours, recovery was spontaneous On regaining con- 
sciousness he complained of headache and was unable to recall any of the preceding 
events There was no aura, he did not cry out at any time. Hid not bite his tongue, 
nor was there incontinence These episodes recurred at intervals of about a month, 
and iwere not noted to occur at any particular time of the day During the eight 
months preceding his present admission his speech became slower and thicker, he 
seemed to har e difficulties in articulation, his vision and hearing became impaired, and 
micturition became more frequent, without polydypsia A change in his personality 
was noted bj his friends and relatives, he became morose, depressed, asocial, pre- 
occupied, disinterested in his surroundings and definitely detached from his former 
activities 

On two occasions he was admitted to the neurologic service of another institution 
(October 22 to November 14, 1933, and from January 12 to February 13, 1934), 
where a cerebral neoplasm w'as suspected, but no definite diagnosis could be made 
An encephalogram on each admission showed mild cerebral atrophy but failed to 
show deformity or displacement of the ventucular system Two blood sugar esti- 

■^Recencd for publication April 16, 1936 

From the Neurological Service of Dr Israel Strauss, Mount Sinai Hospital, New York, 
New York 
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Illations were repoitcd as 189 iiig per cent and 42 nig per cent lespectnelj Other 
clinical and laboratory studies were essential!} normal 

Examination showed a well developed and well nourished adult wdiite male in a 
senii-stuporous condition Hie sistemic examination was essentialh negative The 
blood pressure was 140 srstolic and 90 diastolic The positne neurologic signs in- 
cluded Inperactne deep tendon reflexes which were more marked on the left, absent 
superficial reflexes Hoffman reflex positne on the left and inconstant on the right, 
Babinski sign positne on the right and equnocal on the lett, and a slight weakness 
of tlie left low’er facial musculature The pupils were equal and reacted prompt!} to 
light Hie fundi ociili weie normal A lumbar punctuie rerealed clear fluid under 
a pressure of 120 mm of w’ater Hie Queckenstedt test was negative After the 
remo\al of 10 c c of fluid the pressure dropped to 40 mm The stupor persisted and 
11 regular convulsne movements appeared FifU cc of 50 per cent dextrose were 
then administered intravenously, without effect The convulsne movements and 
stupor continued for another three hours, when he graduall} began to respond Hie 
following morning (12 hours later) he was mentalh clear 

The diagnoses considered on admission were brain tumor presenile dementia 
(Alzheimer’s disease), or subacute encephalitis On April 2, 1934, to rule out a brain 
tumor, an encephalogram w’as performed, follow'ing w’hich he became stuporous and 
showed a recurrence of the con\ulsne scmi-purposeful movements A blood sugar 
estimation at this time was 45 mg per cent Following the intravenous administration 
of 70 c c of 50 per cent glucose, he regained consciousness, responded to questions 
and began to complain of headache The diagnosis of h}pogl}cemia became probable 
and was confirmed by the subsequent com se 

The course and data are best presented under separate headings 
(a) Hypoglycemic Seizures Hie hypogl}cemic seizures were the outstanding 
manifestations of the illness During a period of 14 months, 130 seizures w'ere ob- 
sened (table 1) The seizures occuried at all times of the day, but a majority w'ere 
m the afternoon 


Tablf I 


The distribution and frequency of the attacks are tabulated During July, the patient 
was receiving foreign protein fe\er tberapj The lower part of the table shows the greater 
ireqiienc} of the attacks during the afternoon 


Month N^nmber of Attacl s 


April 1934 

7 

May 

19 

June 

26 

July 

0 

August 

6 

September 

8 

October 

16 

November 

4 

December 

10 

January 1935 

8 

February 

8 

March 

8 

April 

6 

May 

\ 


Total number of attacks 


130 


Period of Day 
12 m to 6 a m 
dam to 12 Noon 
Noon to 6 p m 
6pm to 12 Noon 


Number of At tachs 
10 
18 
77 
25 
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A seizure was preceded by apprehensiveness and in liability, the patient expressed 
1 .c nf honelessness, said that he was going to die and became very uncooperative 
w rhen be^came drowsy and stupoi gradually supervened The breathing became 
T inrous and noisv and bi/arre convulsive movements set m The movements were 
and had a seini-purposeful charactei these were groping of the hands, thrash- 
clonic .he tieading motions of the legs, and tuining movements of the body 

rfp'niovements’were ii regular, involving either the whole body, one side, or even 
^ hmbs but at no time was there a cortical spread of the seizure The eyes were 
d and the mouth drooped, and sometimes the head would roll from side to side 
There were no clonic movements of the jaw, or biting of the tongue or lips There 
^ a marked increase of salivation but as a rule no frothing at the mouth As the 
'^t^ck continued considerable amounts of saliva would drool from the mouth, and 
^ one occasion 250 c c of saliva were collected within a period of one and one-half 
hours Unconsciousness was complete, but the pupils continued to react to light 
1 he tendon reflexes were usually hyperactive and occasionally showed some inequality 
A Babinski sign was frequently elicited, but this was inconstant and varied from side 

to side 

At times, particularly in the later period of observation, “minor ’’ attacks without 
convulsive movements would occur These were characterized by lapses in which 
he would become drowsy, restless, and would assume a vacant expression and blink 
his eyelids His responses were automatic, and no mental contact could be made 
These attacks would last from a few minutes to one-half hour 

If not ended by an intravenous injection of glucose, the “major” attacks con- 
tinued for two to three hours He would then recover spontaneously without the 
ingestion or injection of any nutriment Following these spells he was completely 
amnesic for the events occurring during or immediately preceding the seizure The 
attack could always be aborted immediately by the intravenous injection of dextrose 
He w'as usually given 50 c c of 50 per cent dextrose intravenously, but relief could be 
obtained with as little as 5 c c of 50 per cent dextrose Figure 1 C shows the effect 
on the blood sugar of intravenous glucose administered to lelieve two hypoglycemic 
seizures Normal saline intravenously m similar amounts had no effect Sweetened 
oiange juice by mouth usually prevented an attack wdien given at the time when rest- 
lessness appeared, but administered through a stomach tube when the patient was 
unconscious, c.iused but little response Hypodermoclysis or proctoclysis of 5 per cent 
glucose w^as no more effective than glucose by mouth Epinephrine (1 c c ) , pituitnn 
(1 c c ), and Colhp’s diabetogenic pituitary extract,* ® as w^ell as many other glandular 
preparations were ineffective in relieving an attack 

Blood sugar estimations (total reducing substance) dunng seizures were as low 
as 30 mg per cent However, a low blood sugar was not invariably associated with 
a hypoglj'cemic attack The con elation betw^een the blood sugar and the condition 
of the patient is shown bj figuies I A, B and C 

During the hypoglycemic seizure the blood pressure usually increased slightly 
but at times decreased, the secretion of sain a increased, the ocular tension (by quanti- 
tatne measure) decreased, and the blood cholesterol was decreased The electro- 
cardiogram showed minor changes as inversion of the T, and T, weaves, and sinus 
tachycardia 

An attack could not be precipitated by 10 units of insulin administered sub- 
cutaneoush about one hour after recovery from a seizure Induced alkalosis by 
Inperpnea for three minutes w'as follow'ed by a long period of apnea but no other 
changes An attack was iinanably induced bj starving, particularly by eliminating 

* This extract, which w ill raise the blood sugar in a Houssay dog, was kindly furnished 
expresslj for clinical trial on this patient by Dr J B Collip of kIcGiIl University, Montreal 
Canada ’ 
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breakfast, and often b\ the omission of the sweetened orange juice which lie was 
taking tierj two hours 

{b) Ncuiop<:\cluafnc Sxinptoinafoloqv 1 he course was marked by the pro- 
gressne and permanent establishment of evtrap\ramidal and cortical signs His 
stance became stooped slouching, and more and more like that of a Parkinsonian 
The gait was slow and stift with a gradual diminution and finalh a complete loss of 
associate e moiements of the arms He later showed retropulsue tendencies His 
hands became tremulous and a perioral trenioi deieloped The tremor of the fingers 
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Fig 1 A 
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Fig 1 B 
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Fig 1 C 

Fig I a, B and C Graphs of blood sugar values estimated at frequent intervals 
throughout the day There was no strict parallelism between the blood sugar values and 
the symptoms of hypoglycemia Intravenous glucose was followed by a sharp rise and fall 
of the blood sugar 

was coarse and arrhythmic On the finger to nose test he showed a slight intention 
tremor Bilateral adiadochokmesis was noted early in his course From day to day 
the speech became more and more dysarthnc, thick, slow, syllabic, whining and, 
especially preceding an attack, was unintelligible 

The cranial nerves, except for hearing, were not involved The fundi showed no 
changes, and repeated visual field examinations were noimal Visual acuity was 
O D 20/30, O S 20/70 The pupils were equal, regular and reacted well to light 
and accommodation No weakness of the external oculai muscles was noted Two 
months after admission, the patient complained of impaired hearing in the right ear, 
and this progressed to involve both sides The hearing defect was found to be of the 
nerve type The levels of both the upper and lower tones were markedly diminished, 
the upper tones being more involved The deafness was more marked in the right 
ear Immediately preceding discharge from the hospital he could not hear the tick 
of a watch placed I cm from the ear, when it was heard by the examiner at two 
feet, when placed against the ear, it was audible Vestibular function as tested by 
the response to caloric (cold) stimulation, was normal 
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Tlie inotoi powei became piogressivelj ueakei Ihe muscles showed increased 
iinotatic irritability During several InpogKcemic attacks coarse fibrillations c\ere 
noted m the right forearm liie tendon refle’ves were generally hyperactice, and 
showed inconsistent Aariations from da} to day Definite pathological reflexes, as the 
Babinski sign and other confiimatones were noted from time to time varying from 
side to side, hut these were not persistent 


Sensation was not affected except for a short peiiod four months after admission 
At ithat time he began to complain of paresthesias in his hands and feet, and these 
gradual!) in\ohed the foreaims and legs On examination he show'ed sensory 
diminution of all modalities in Upical glo\e and stocking distribution Within three 
months these signs and scniptoms disappeaied spontaneoush Apparently there was a 
transient attack of svmmetncal peripheral neuritis 

The mental condition was one of progiessne intellectual and emotional deteriora- 
tion He was completeh amnesic legarding the seizures .ind on recovery from each 
often showed a short period of confusion Foi two weeks in the eailj period of his 
obserration he showed delusions of pei sedition .ind ideas of leference He thought 
that the nurse wanted to poison him, tliat people weie taking pictures of him, and he 
openh accused a number of other patients on the ward He did not elaborate on these 
ideas and was irritable and helligeient He later regained partial insight and re- 
luctantly admitted that it was a product of his imagination 

His interests were minimal and gradualh became fewer He was content to sit 
by himself, and made few contacts with the other patients He soon became in- 
capable of coherent speech and his ^erbal productions were limited to a few requests 
regarding his immediate needs When coinersation was attempted he used few" words 
Md was often simply monosyllabic When clear he w'as cognizant of his illness 
He knew" that he had low" blood sugai and fiequentiv reminded the nurses that his 


orange juice w'as due He lealized that he was permanently handicapped and that he 
would be unable to earn a living so that his general attitude w"as pessimistic, although 
he frequently appeared euphoiic At times he was facetious in a simple w"a\ and 
smiled even in irrelevant situations At other times he became depressed emotionally 
unstable, and expressed fears that he w"ou!d ue\er he healthy As previously stated 
M hjpoglycemic attack was pieceded by anxiety, appiehensueness and irntabiht} 
intellectual capacities show"ed progressive diminution His memory became 
unpaired both for recent and remote events As a rule he had good insight into his 
somatic condition but not regarding his mental defects His judgment w"as impaired 
(c) Systemic and Laboiatoiy The systemic examination show"ed no unusual 
manges except for an increase in weight On admission he w"eighed 152 pounds 
and a jear later he had gained 21 pounds The blood pressure varied from 130 mm 
?, systolic and 90 diastolic to 160 systolic and 100 diastolic The numerous 
n oratory investigations showed very little of significance except those referable to 
sugar metabolism The urine was normal and never showed any sugar Special 
Gsts for lead m the urine were negative The hematologic examination w'as normal 
e cerebrospinal fluid sugar w"as 15 mg per cent The blood cholesterol during an 
a ack was decreased to 105 mg per cent The Rehfuss gastric analysis show"ed a 
Soo acid curve with levels of total acid of 58 and of free HCl of 42, no blood or 
t (.^r ^^^°™ulities were noted The stools were normal The galactose tolerance 
s or liver function was normal and no sugar was excreted in the urine Glycogen 
deficient as there was no notable increase in blood sugar to epinephrine 
si/^ uietabolic rate was plus 6 per cent An electrocardiogram showed regular 
att'^\ 1 ventricular predominance, and an inverted T3 wave During an 

ThT electrocardiogram showed sinus tach3'cardia and inverted T, and T, w"aves 
^°™l^en-ray of the skull, and a gastrointestinal series w"ere negative 

1 A/ood Sugai The Folin-Wu method modified for the estimation of low" 
es Was used for tlie \enous blood sugar determinations The fasting blood sugar 
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varied from 30 to 45 mg pei cent On two occasions, when allowance was made for 
the non-glucose reducing substances in the blood (estimation following yeast fer- 
mentation of glucose as compared to a non-fei niented specimen), tiie fasting sugai 
values were 5 and 7 mg per cent respectively These low sugar values as previously 
stated were not invariably associated with hypoglycemic seizures 

The Janney sugai tolerance test was performed 10 times duiing the period of 
observation (figure 2) As shown in the graph, the blood sugai level continued to 
rise for the first hour, rested at this level for about one hour, and then dropped to a 
point lower than the original fasting level During the plateau-hke period of high 
blood sugar value, a trace to 1 4 per cent sugar was noted in the urine on several 
occasions Figure 1 A and B illustrate the diurnal course of the blood sugar while on 
a regular diet with additional glucose in the form of orange juice Note that the 
values of blood sugar decrease in spite of the ingestion of food Epinephrine and 


&LOO D 
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Fig 2 Blood sugar tolerance curve (from average values of ten tests) 

antuitrin toleiance tests demonstrated no significant alteration of the fasting blood 
sugar curves 

(c) Enccphalogiam Several encephalographic studies were carried out and 
these showed progressive cerebral pathology The first encephalogram (figure 3) on 
April 2, 1934 was reported as “ Both lateral ventricles symmetrical, moderately 
dilated and in the midline In the posterior horn there is a shadow which protrudes 
into the ventricular region which I believe is not pathological The third ventricle is 
dilated and in the midline The iter and fourth ventricle are also slightly dilated 
The basilar cisternae are somewhat enlarged, and on some of the films there is evi- 
dence of air in tire subtentorial region Subaracbnoid markings are not evident ” 
This encephalogram was essentiallv similar to two others obtained previously one 
and four months respective!} at the other institution The encephalogram was re- 
peated on klarch 29, 1935, and the principal change was an increase in the size of the 
ventricles (figure 4) indicating pi ogi csstz'e mtcinal liydi occpJialiis 

(/) Tieatiiiciif Both as a diagnostic and therapeutic measure, an evploiatory 
laparotomy ivas performed on IMav 12, 1934, by Dr A A Berg The pancreas. 
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adrenals and liver were examined and ^^ere found to be normal Biopsy specimens 
were removed from the Iner and pancreas, and histological examination showed no 
unusual features 

A great laiieh of other therapeutic measures was investigated Since none of 
these seemed to ha\e anj appieciable effect on his condition, the\ are onh mentioned 


u 


4 


Fig 3 A Fig 3 B 

Fig 3 A and B Encephalogram on April 2, 1934, show'ing internal hydrocephalus 


W: 


Fig 4 A Fig 4 B 

Fig 4 A and B Encephalogram on March 29, 1935, showing increase of internal hydrocephalus 

These medicinal agents included pituitrm (grains II, twnce daily), whole pituitary 
gland extract, thyroid extract (grains three times daily), Collip’s diabetogenic 
pituitary extract, MacCallum-Laughton’s duodenal extract, acetylcholine, and atropine 
The injection of atropine, how^ever, seemed to produce a violent attack which was 
difficult to control eien wnth intravenous glucose 
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The patient received two courses of non-specific foreign (typhoid vaccine) 
protein therapy During the first series, which was given soon after admission, his 
seizures were arrested for a short period, and for this reason it was thought advisable 
to repeat this procedure However, the second course of treatment had little effect 
on his general condition or blood sugar and did reduce the number of seizures 
Blood sugar estimations before, during, and after a chill showed no changes 

Dietary measures were also discouraging Controlled high and low carbohydrate 
diets with and without insulin were given a trial The optimum conditions seemed 
to exist when he was allowed to eat a regular rvard diet, supported at first by occa- 
sional and later by regular drinks of sweetened orange juice between meals, par- 
ticularl> when an oncoming attack was expected For one month an attempt was 
made to induce ketosis with a ketogenic diet on the presumption that this would stimu- 
late o-lycolysis, cooperation could be obtained for a high fat ketogenic diet of not more 
than'^1 3 ratio However, acetone was never obtained in the urine and the condition 
was unaffected 

As a final measure a two month course of deep roentgen-ray therapy directed 
to the pancreas was administered A total of 1500 r were directed in each of two 
fields without any alteration of the blood sugar or the other symptoms 

(g) Dtschmge and Follow-Up The patient was discharged and transferred to 
the Montefiore Hospital for convalescent care on April 4, 1935 His course (to 
March 1936) at this institution has shown no marked changes except that his obesity 
has increased , the neurological picture has persisted 

Comment 

The S3'mptoms and signs in this patient were almost entirely neuropsychiatric 
and included changes in the central, peripheial and vegetative nervous systems 
as well as in the psyche Such disturbances aie characteristic of most cases of 
hypoglycemia Ihe most prominent and constant neurologic manifestations in 
the case were those referable to diseased striatocerebellar pathways Thiough- 
out the period of observation the patient piesented a typical Parkinsonian syn- 
drome, which was progressive in nature, and therefore suggested a primary 
disease of the basal ganglia Other significant neurologic changes included a 
transient attack of peripheral polyneuritis, progressive bilateral neive deafness, 
emotional and intellectual deterioi ation, and progiessive internal hydi ocephalus 
The diagnosis was complicated b}^ a numbei of unusual featuies The clini- 
cal histoiy was not suggestive of hypoglycemia since there was no noticeable 
relation between the symptoms and the intake of food , the attacks had occurred 
at an)" period during the day and despite the ingestion of meals It is significant 
that the condition was considered as a neurologic problem in two hospitals On 
admission, when the patient was in stupoi an intravenous injection of glucose 
\ lelded no improvement Recovery following the intravenous administration of 
glucose was not noted until about four months after admission It is therefore 
e\ ident wh} the hypoglycemia was not recognized, or even suspected on admis- 
sion A similar observation has been reported by Feiner, Soltz, and Haun m 
a verified case of adenoma of the pancreas This observation is difficult to 
explain 

The fasting venous blood sugar estimations w"ei e remarkably low as compared 
to other reported cases The general level of the reducing substances varied 
from 30 to 45 mg per cent and w"hen allowance was made for other reducing 
substances the a east fermentable sugai w"as estimated as low as S mg per cent 
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It was also found that theie was no stiict parallelism between the level of the 
blood sugar and the seventy of the symptoms (figure 1) At certain times the 
blood sugar values were low without attacks, whereas at other times when the 
levels were higher convulsions were present loo, most of the seizures occurred 
m the afternoons (table 1) despite the fact that the patient ate his lunch It is 
possible that the ingestion of food may have overstimulated insulin foimation 
The ingestion of food did not prevent svmptoms of hj poglycemia, a fact con- 
trary to most repoits Most obseivers state that the intake of food, especiall} 
in the form of sweetened orange juice prevents or checks the hvpogl}cemic at- 
tack almost immediately In oui case no method except the intiavenous admin- 
istration of glucose was successful Even small amounts of glucose by this chan- 
nel were effective Glucose b)"^ mouth, b}' rectum or subcutaneously was without 
lesult The effect of fever therapy m this case merits additional reference 
During the first course of foreign protein therapy, the patient showed remaikable 
improvement and convulsive seizures did not occur At a later period, howevei , 
the repetition of this treatment was less effective, m that the h}'poglycemic at- 
tacks diminished in number but did not disappear entirely as pievioush Moie- 
over, blood sugar estimations at this time showed no change, the fasting and 
other sugar A'alues were the same as on da5’-s prior to the institution of foreign 
protein therapy Theoretically, if the condition of our patient may be considered 
as one of hypeiinsuhnism, the fever theiapy may have been effective in reducing 
the activity of the endogenous insulin The occurrence of this phenomenon is 
well known in febrile diabetic patients in whom it is found necessary to increase 
the maintenance doses of exogenous insulin 

This IS probably the fiist case of Itypoglycemia in which progressive internal 
hydiocephalus has been demonstrated bv encephalography The exact signifi- 
cance of this change must await pathological studies Other noteworthy altera- 
tions during the hypoglycemic seizure were increased salivation, changes in the 
T-waves of the electrocardiogram, a decrease of blood cholesterol, and a reduc- 
tion of ocular tension The latter finding is similarly found in the quite contrary 
condition of diabetic coma 

The etiology of the hypoglycemia in our case is not clear Some authors at- 
tach importance to the pituitary gland as a causative factoi, but the evidence foi 
such an hypothesis is not well established The onl) endocrine disturbances 
manifested in our patient were increase in weight and development of greasiness 
of the face, and these may be due to disease in the vegetative nervous system 
The obesity was probably due to an increase in the caloric intake from the sweet- 
ened orange juice given every two hours in order to avoid the hypoglycemic at- 
tacks Diseases of the pancreas, liver and adrenals as the cause of hj^poglycemia 
were probably excluded by exploratory laparotomy and biopsj However, bi- 
opsy of normal tissue from one part of the pancreas or liver, or palpation of the 
adrenals does not necessarily exclude pathologic lesions in other parts of the ex- 
plored organs Furthermore one may also be reminded that it is possible to have 
abnormal function in the piesence of normal moiphologj' In the final analvsis 
altered function is more significant than altered structure Numerous instances 
have been cited where individuals were suffering with hypoglycemia of unknown 
etiologj^ These cases are designated as idiopathic, and m most instances the 
pancreas has been explored and found to be negative 
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Finally m oui patient, the persistence of the extrapyramidal syndrome raised 
the question whethei the disease of the periventricular nuclei caused both the 
abnormal movements as well as the hypoglycemia Theoretically it is possible 
that disturbances in the sugai metabolism may occur fiom disease of the glucose 
legulatmg center in the brain As a matter of fact, a case of acute lethargic 
encephalitis associated with disturbances m sugar metabolism and vegetative 
functions was recently observed by us The com se, hov evei , m this case was 
acute and brief, and the distuihances weic tiansient In the patient with 
“ chronic hypoglycemia ” the symptoms and signs of basal ganglia disease v ei e 
insidious in onset and peisistent Fiom these obseivations one may mfei that 
disease of the vegetative centers may pioduce chionic hypoglycemia On the 
other hand, one may aigue that a peisistent hypoglycemia, whatevei the cause 
may be, may produce permanent damage to the biam and theiefore produce 
manifestations of disturbed nerve function Recent experiments perfoimed on 
rabbits revealed that convulsions caused by nypoglycemia produced definite 
anatomic changes m the cential nervous system, and the greatei the numbei and 
the more prolonged the convulsions, the more seveie ueie the lesions® Oui 
patient had numerous con^ulslons and encephalograms taken a few months 
apart revealed a piogressive internal hydi ocephalus It is possible that the 
changes m the biam m this case weie caused by the lepeated convulsive seizures 
On the other hand, it may be claimed that the internal hydrocephalus was the 
lesult of primaiy disease of the biam and that the hypoglycemia which caused 
the convulsions was secondary 

We are unable to conclude as to which theory is correct In any case there 
seems to be a definite relation between disease of the periventriculai nuclei and 
glucose metabolism 

SUMMAE\ 

1 A detailed case history of chronic hypoglycemia is desciibed 

2 The outstanding features weie a persistent Parkinsonian syndrome and 
evidence of a piogressive internal hydrocephalus as shown by several encephalo- 
grams 

3 Attention is called to the coexistence of manifestations of chronic disease 
of the periventricular nuclei and the constant hypoglvcemic state The relation 
between these two is discussed from the standpoint of etiology, but no definite 
conclusions aie drawm 
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UVEO-PAROTID FEVER, WITH CASE REPORT 

By Herman R Parker, M D , Gi ecn’fboi o, Noith Catolina 

UvEO-PAROTiD fe\ei 01 Heeifoidt’s disease, is a compaiatively lare affection 
characterized by (1) an indocvclitis, (2) a bilateral almost painless swelling of 
the parotid glands, (3) a low giade chronic fever lunning a course of from 
several weeks to trvo oi thiee }ears and subject to considerable variations, and 
(4) by the occuiience of inegulai constitutional symptoms The sjndrome 
maj' occur at any age but is most common in tbe second and third decades, and 
IS slightly inoie pievalent in females 

Of frequent, though not constant, occurrence aie (1) a prodromal stage, 
lasting for several weeks oi months of general malaise and drowsiness with a 
tendency to frequent gastrointestinal upsets and abdominal pains, (2) pares- 
thesias and polyneuritis, (3) paialvsis of the cranial neives particularly the 
seventh, (4) a lash resembling erithema nodosum occurring chiefly on the 
extensor surfaces of the foreaims and legs and extending slightly above the 
knees and elbows, (5) a polyai thritis , (6) SM'elling of the cervical Ijmiph nodes 
and the submaxillary and lacrimal glands , (7) a polyuria without glycosuria , and 
(8) a long continued dryness of the mouth 

The eye symptoms are quite variable They may include mist) vision with 
more or less impairment of sight, narroMung of the palpebral fissures, ciliary 
congestion, sluggish and often irregular oi dilated pupils with little or no response 
to light or accommodation, vitreous opacities, optic neuritis oi atrophy, intis, 
keratitis, cataract, and glaucoma 

The parotid sivellings are usualh bilateral and painless They may be hard 
or nodular and limited to the pre-auncular area or much more extensive in- 
volving all of the salivary tissue This engorgement usually lasts several weeks 
or months, but the glands never suppurate 

There seem to be great A^ariations in the order of the appearance and in the 
seventy and duration of symptoms, but the similarity in cases thus far reported 
unquestionably justifies the classification of a separate clinical entity 

Case Report 

Htstoiy of Ptacut Illness The patient, a white female, aged 33, was seen by me 
at her home late in the night of February 14, 1935 for a severe headache and pain in 
and over the eyes She also complained of a slight sore throat and aching of the 
entire body which had begun four or five days previously The temperature was 
102 5° F, and the pulse 110, otherwise the examination was essentially negative 
Her suffering was apparently so intense that I administered morphine gr %, hypo- 
dermically, which soon gave fair relief During the next two or three days I re- 
ceived reports to the effect that she was much improved, being able to keep fairl)^ 
comfortable by the use of aspirin alone On the eighteenth I was called to see her 
^gain, and found that in addition to an exacerbation of the initial symptoms, a dis- 
tinct redness of the conjunctivae and a photophobia had developed Two or three 
dajs later the patient complained of a blurred or misty vision and of not being able 
to distinguish objects m the room unless they were brought very close up Also, she 
complained of an intense dryness and stickiness of the mouth At this time there 
'vas noticed some degree of sivelhng on both sides of the face in the regions of the 

* Received for publication January 20, 1936 
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parotid glands This swelling was not painful, but was slightly tender on pressure 
The posterior cervical glands were also enlarged and slightly tender Within the 
next two days there developed some edema of the upper lids, and the photophobia 
was moie pronounced, also, the pupils were dilated and reacted very poorly to light 
The temperatm e continued to range f i om 100° F to 102° F , and the patient became 
quite drowsy, being disturbed at intervals with pains about the head During the 
next few days the swelling of the paiotids inci eased, the eyes became swollen com- 
pletely closed, and the mental state varied from an intense drowsiness or letliargy 
to a wandering hallucinatoi y delirium On February 23 and 24 an eiuption ap- 
peared on the extiemities, extending fiom approximately the middle of the arms 
and thighs down to and including the hands and feet, but most pronounced on the 
forearms and legs and involving chiefly the extensor surfaces The lesions con- 
sisted of discrete, ecchymotic, subcuticular nodules, varying in size fiom about cm 
to D /2 cm in diameter Two days later, or 16 days from the initial onset of symp- 
toms, the patient was admitted to the Wesley Long Hospital 

Family Htstoiy A husband and two children, ages 12 and 6 years, are living 
and well Both children, however, were sick for several days with “ colds ” a week 
or two before the onset of the patient’s present acute illness Neither of her chil- 
dren has had mumps, nor has there been any illness in the home since the patient’s 
attack suggesting contagion Six years ago her husband’s sister who had active 
pulmonary tuberculosis visited in the home for two weeks Otherwise the family 
history is negative 

Personal Htstoiy The patient sleeps fairly well, her appetite is good, there is 
no constipation or apparent inability to digest foods Her maximum weight was 
145 lbs three years ago, present weight is 137 lbs Menstruation began at the age 
of 15 and was legular and normal until after the second child was born six years 
ago Since then it has occurred at five to seven week intervals, the flow is scant 
and lasts only two oi three days There have been two normal piegnancies and no 
miscarriages 

Past Histoiy She had measles, mumps, whooping cough, and German measles 
as a child Her tonsils were removed about 10 years ago Eight years ago she had 
an operation at which the appendix and one ovary were removed and the gall-bladder 
diained Six years ago, and about four or five months after the sister-in-law with 
tuberculosis visited in the home, the patient developed a pleurisy of the left side 
which lasted several weeks, but has never recurred Moreover, she has had two 
roentgen-ray studies of the chest since which did not reveal evidence of tuberculosis 
About two and a half years ago the patient began having headaches, chiefly occipital, 
and after having her glasses changed seveial times the headaches improved She 
also complained of a general malaise, weakness and fatigue Shortly after this she 
began having attacks of stiffness in the wrists, shoulders, and neck, especially follow- 
ing exposure to drafts at night Soon theie developed pains in the chest and lowei 
abdomen, and pains and stiffness in the lower part of the back, in the hips, legs, arms, 

, and joints — especially of the wrists, hands, and ankles Also, she was found to be 
running a slight fever 

On July 16, 1933, the patient called at my office complaining of swollen glands 
about the neck, and stated that the condition had been developing for a week 
Her temperature was 102° F , the cervical lymph nodes, both anterior and posterior, 
were greatly enlarged, and there was slight enlargement of the epitrochlears She 
was confined to bed for four weeks during nhich the glandular enlargement gradu- 
ally diminished without suppurating, but the glands remained definitely larger than 
normal Also, the temperature ranged lower, but continued to run from normal to 
100° F Undulant fever was considered, and upon inquiry it was elicited that a 
cow from w’hich the family used milk had recently aborted Blood was taken two 
w-eeks from the onset of this attack, and again one w^eek later, for agglutination 
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against Bnicella, both, however, were negative The blood Wassermann was nega- 
tive, and an intradermal tuberculin test was positive A leukocyte count at this time 
was 4,500 with a normal differential Two weeks later the patient was referred to 
an otolaryngologist who was unable to find any evidence of disease in the throat 
and sinuses She was then referred to a dentist who found several diseased teeth 
which were extracted over a period of scA'eral months The following October 
(1933) she was admitted to Duke Hospital (Durham) where a very complete study 
of her condition was made A summary of their significant findings are as follows 
Enlarged cervical and epitrochlear lymph nodes, temperature 100° F , pulse 126, 
slight tenderness in the sacro-ihac joints, lower abdominal quadrants, and right 
adnexal region of the pelvis, a negatne agglutination test for undulant fevei , a 
positive tuberculin test, a low glucose tolerance (209 mg per cent at 1 S hours, and 
130 mg per cent at three hours) , and a metabolic rate of minus 2 per cent No 
diagnosis was made, but an impression of the presence of neurasthenia and, pos- 
sibly, of a tuberculous infection of the Fallopian tubes was offered Her course 
continued practically unchanged for approximately the next 18 months, or until the 
acute condition herein described developed m February 1935, when she was admitted 
to the Wesley Long Hospital 

On admission to the hospital the temperatuie was 101° F, pulse 100, and respi- 
rations 22 The heart, lungs, abdomen, and reflexes were apparently normal In 
fact, with the exception of the symptoms abo\e described, the physical examination 
was essentially negative 

Laboiatoiy Findings Urine An occasional red blood cell and a few pus cells 
were found on one occasion, otherwise, negative Blood Erythrocytes, 3,420,000, 
hemoglobin (Sahh), 78 per cent, leukocytes, 16,500 with 82 per cent polymorpho- 
nuclears, 14 per cent small lymphocytes, 3 per cent large lymphocytes, and 1 per 
cent eosmophiles, blood platelets, 258,400, coagulation time, 4V^ minutes, bleeding 
time, 1 mm 40 sec Two blood cultures were negative after five days’ incubation, 
and a culture of material aspirated from several of the subcutaneous nodules was 
contaminated Roentgen-ray (Dr E D Apple) “ Stereo films were made of all 
sinuses Both ethmoids show cloudiness involving all of the cells, the cell outlines, 
however, are not completely obscured The sphenoids also appear slightly clouded 
Both antra show evidence of thickened lining membrane, they do not contain fluid 
The left frontal is very small and shallow' The right is larger, though still small 
They both appear clear ” 

On the same day of admission Dr Frank Sharpe saw this patient in consultation 
w'lth me, and the following day I had Dr E Prefontaine (ophthalmologist) see her 
and take over the care of the head condition A report of his findings and conclu- 
sions IS as follows “ The patient was very drowsy She complained of a marked 
photophobia and dimness of vision which had existed for about two weeks There 
was a fullness of the neck and face similar to that present m mumps, a marked 
edema and redness of both upper lids, and a skin lash on the forearms and legs 
Closer observation revealed the following chemosis of the conjunctivae, generalized, > 
but most marked on the temporal sides of the corneas, no evident pericorneal injec- 
tion or corneal deposits , ins clear, but reacting sluggishly to light , and ocular move- 
ments normal m all fields Intra-ocular examination — difficult on account of ptosis 
and photophobia — revealed media clear and eye grounds normal No visual test w'as 
made Examination of tlie nose and para-nasal sinuses revealed a marked bilateral 
edema and irritation of the nasal mucosa, and a purulent secretion in both nostrils 
On transillumination both antra and frontals were moderately dark The pharynx 
was dry' and granular There w'ere hard nodulai swellings in the regions of both 
parotids The sublingual and submaxillary glands w'ere apparently normal After 
four days the edema of the lids began to disappear from the nasal side Chemosis 
now' being localized to the^ upper temporal region, tne edematous lacrimal glands 
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could be definitely palpated, and, on retracting the upper lids, weie visible Con- 
clusions Acute ethmoiditis, acute parotitis, acute dacryoadenitis Also, in consid- 
ering- the histoiy of photophobia and dim vision which were most marked before the 
natient’s admission to the hospital, it is most probable that some ciliary iiritation 
or some neuro-retimtis had existed in spite of the absence of positive findings at the 
time of examination” Briefly, within three or four days following admission the 
symptoms began to abate, and after a stay of 11 days she left the hospital much im- 
nroved and fairly comfortable It was noticed, however, from the nurses’ records 
tliat while in the hospital she voided fioni one to three times every night between 8 
p 111 and 6am 

* Iwo weeks after leaMiig the hospital another examination by the ophthalmol- 
Qo-ist revealed that the vision had returned to normal, and that there were no synechiae 
or corneal deposits, or any evidence of optic neuritis or atrophy , also, the nasal con- 
dition had entiiely cleared up At this time the rash on the limbs, the swelling of 
the parotids, and the edema of the orbital tissues had practically disappeared, but 
there persisted for at least two months a rerv noticeable narrowing of the palpebral 
fissures Also, during this time the patient ran a slight fever almost continually 
It seldom rose above 100° F , and seemed to manifest no daily regularity, being high- 
est m the morning about as often as in the afternoon or evening In addition she 
suffered frequent attacks of severe abdominal pains, and the neuritis and joint and 
muscle pains continued to be quite annoying, moreovei, the nocturia continued with 
a frequency of from one to five times every night After about five months, or dur- 
ing the month of July, all of these symptoms began to abate, and by November had 
almost entirely disappeared The fever first began to intermit daily, then at longei 
intervals, and later was seldom found above normal Another examination of hei 
chest, including a roentgen-iay study, was made at The Guilford County Tubercu- 
losis Sanatorium on June 20 1935, by Dr IVI D Bonner who reported no evidence 
of tuberculosis By late 1935 her weight was 137 lbs, the hemoglobin (Salih) 76 
per cent, and the cell counts normal A number of urine examinations, including 
two cultures for tubercle bacilli, have been made with only normal findings Also, 
another agglutination test for undulant fevei was negative It seems that in spite 
of this prolonged illness with fever, the patient lias maintained her weight and ener- 
gies remarkably well, and the blood picture has remained practically normal Inci- 
dentallj, it inav be of interest to note that she became pregnant in July 1935, her last 
pregnancy having been moie tlian six rears before, and she denies having ever used 
contraceptive pi ecautions 


Discussion 

Heeifoidt," whose name the disease now beais, was the fiist to recognize and 
desciibe this syndrome In 1909 he lepoited thiee cases obseived by him in the 
citv hospital at Copenhagen, and discussed two others with similai symptoms 
fiom the hteiature,— one lepoited by Daireaux and Pechin in 1899, and the 
other bv Collomb in 1903 Merrill and Oaks,- in leportmg a case m 1931, re- 
viewed the hteiatuie up to that date and tabulated an analysis of 29 previouslv 
lecoided cases Latei Garland and Ohompson gave a still more comprehensive 
leview of the subject, and, more recently. Savin ^ has presented a most excellent 
analysis of 66 published cases and added one of his own Reports of at least 
seven others = have appeared since Savin’s publication, making a total of ap- 
proximate!) 74 lecorded cases It is interesting to note that most of the existing 

♦Since this article vas submitted for publication the patient’s- pregnancy progressed 
normally to full term The patient had a normal labor and delivery in February 1936, and 
in September 1936, reported herself free from fever and m good health 
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reports have come from Scandinavia, Geimaii}, and Great Britain, while onlj 
SIX have appeared in American hteratuie The condition is probably moie com- 
mon than IS usualty suspected, but is rare enough not to be readily lecognized 
Etiology The question of etiology m this disease is very much m contro- 
versy, moreo^er, there is a great diveisity of opinion among the authors of 
reported cases concerning this point Heerfordt ^ thought his cases were atypi- 
cal mumps Fuchs ® was of the opinion that uveo-parotid fever could not be 
definitely sepaiated fiom Mikulicz s disease, and Hamburger and Schaffer' 
thought It was a vaiiety of the IMikulicz S3ndrome Mohr ® asciibed the lesions 
to s}phihs Viner,'* Adams,'" and MacKa}" " thought infections of the mouth 
were responsible for the condition Ramsa}’’ classed it as a deficiency disease 
Parker'" considered it to be an infective multiple neuiitis with lesions in other 
tissues (parotid, uvea, skin, etc ) Schall," Gailand and Thompson," Uhthoff,'® 
Roenne,'® Gjessing," Cavara,'" and others think the condition is caused by tu- 
berculosis of a particularly fibrosing and noncaseating type — and there is con- 
siderable, though not altogethei incontioiertible, evidence m support of this 
view In fact, microscopically, the histological reactions of the tissues involved 
aie apparently identical with those pioduced by tuberculosis Moreover, Mc- 
Curry'® actually demonstrated the tubeicle bacilli in biops) sections from both 
parotid glands of a patient (case 2) piesenting the uveo-parotid syndrome 
And, of the five patients who have died, tuberculosis was demonstrated in four 
at autopsy , the fifth was not examined At least, in the cases thus far reported, 
there has been an exceedingly high incidence of associated tuberculosis, suggest- 
ing very strongly a pi obable etiologic relationship Merrill and Oaks " attribute 
this disease to a “ specific virus or bacterium as yet undetermined ” , while Cohen 
and Rabinowitz ° think it is an mfective-alleigic condition caused by “an or- 
ganism, as yet not isolated, which produces a low grade infection m a sensitized 
individual ’’ In the opinion of the author, the weight of evidence, both from 
reported cases and from the clinical course and picture of the case observed, 
suggests very strongly that the condition is rheumatic in nature — thus, its protean 
manifestations 
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AMEBIC ABSCESS OF THE LIVER, REPORT OF A CASE WITH- 
OUT PREVIOUS MANIFESTATIONS OF AMEBIASIS , 
OPERATION AND RECOVERY ’■ 

B\ Harold L Goldbi-rgh, M D , Philadelphia, Pennsylvania 

Various authoiities diftei as to the pievalence of amebiasis in countries othei 
than the tropical legions It is claimed that it occuis in the temperate climate 
moie fiequently than is generally believed Ciaig’s^ opinion that between 5 
and 10 per cent of the American population harbor this infestation is based on 
his collected statistics of 49,336 persons examined, 116 pei cent having been 
found positively infected Sir Leonard Rogers,^ quoting C Dobell, stated that 
between 7 and 10 per cent of the people of North England were cairiers of the 
Eiidanicba histoh'tica during the Great Wai In 1934 AVenneh, Stabler and 
Ainett,^ of the Unneisity of Pennsylvania, examined 1,060 freshmen students 
at a professional school in Philadelphia and found that 41 pei cent haiboied 
the Endameba histolytica 

In Philadelphia piior to the Chicago epidemic of 1933 amebiasis was a spo- 
ladic disease Betw^een January 1926 and November 1935, among 232,100 
admissions to the Philadelphia General Hospital, there was one proved case of 
amebic dysentery, admitted in September 1930 to the service of Dr Russel Boles 
At the Jefferson Hospital during the same peiiod, among approximately 120,000 

* Read before the Section on General Medicine of the College of Physicians of Phila- 
delphia, January 27, 1936 

From tlie service of Dr Samuel A Loavenberg, Philadelphia General Hospital 
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admissions, there weie six cases of amebic dysentery All followed the Chicago 
epidemic, three occuiring m the latter part of 1933 and three m 1934 Up to 
November 1935 the Bureau of Health of Philadelphia^ had recoided 43 cases 
of proved amebiasis all of which had likewise occuried subsequent to August 
1933 when the segregation of the d>senteiy cases was first started 

The most fiequent complication of amebiasis and amebic dysenteiy is abscess 
of the liver It is frequently undiagnosed before death especially m temperate 
climates where amebic infection, until lecently, was little understood and was 


i, r. 



-Hr , 
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Fig 1 Endameba histolytica Vegetative form disco\ered m the abscess cavity X 2024 

regarded by most of the profession as a tropical disease Ochsner and Bakey ® 
lave leported on 4,484 cases of amebic abscess of the liver collected from the 
iterature According to some investigators amebic abscess of the liver is ob- 
served m from 2 to 20 per cent of those infected but living and m from 15 to 
9 per cent of the autopsied cases of this disease Brown ® reported 22 cases of 
epatic involvement from the records of 834 cases of amebiasis at the Ma}o 

Clinic Of these 16 were proved cases of hepatic abscess, approximating 2 per 
cent 
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At the Philadelphia Geneial Hospital during the last 10 yeais, among the 
232 100 admissions and 24,000 autopsies, there were five cases of pioved amebic 
abscess of the liver Three cases were diagnosed clinically The first was op- 
erated on by the late Dr Hiram Loux in 1925 The second was the case which 
is the subject of this report, occurring in October 1935 The third was admitted 
later in 1935 and was operated on by Dr Mitchel P Warmuth The remaining 
two were diagnosed at autopsy At the jefferson Hospital during the last 10 
veais theie has been but one case of clinically proved amebic abscess of the liver, 
admitted on July 31, 1933, to the service of Dr Henry K Mohlei and operated 
upon by Dr Thomas Shallow This was the only case recoided in this hospital 
although appi oximately 3,000 autopsies weie pei formed within this decade If 
amebiasis is, oi has been, prevalent m Philadelphia eithei our diagnostic acumen, 
or our laboratory methods, or our records are at fault 

Various investigators claim that from 50 to 90 per cent of the cases of amebi- 
asis have symptoms not usually dysenteiic but mild and attributed to some othei 
factor It is the latent infections in the cainers "-die an-ebic cysts that aie not 
recognized and become potential dangers both to the host and to the community 
It must be remembeied that abscess of the liver may be the first symptom of 
amebiasis Ochsner and Bakey ® claim that they have found a lelatively large 
number of cases of amebic hepatitis without a history of dial rhea An explana- 
tion may be that slight amebic infection of the bowel, limited to the right half of 
the colon is less likely to produce diarrhea On the other hand, Strong has 
found a history of dysenteiy in 60 to 90 per cent of the cases of liver abscess 
Three of the four proved cases recently reported by Freund ® failed to present 
any evidence of previous gastrointestinal symptoms Rogers,® in 1930, re- 
ported that in 20 per cent of the cases of amebic abscess of the liver coming to 
autopsy in Calcutta there had been no history of dysenteiy However, he found 
amebic ulceis, limited to the cecum and ascending colon, in 77 per cent of such 
cases and ulcer scars m 20 per cent moie a total of 97 per cent which yielded 
pathological evidence of intestinal amebiasis 

Because of the apparent raritv of amebic abscess of the liver in this climate 
and because of its occuirence in a patient without previous history of amebic 
dysentery, the leport of the following case, diagnosed following operation, 
should be of interest 


Case Report 

Histoty J L, white, 58, Polish, a tanner unemployed for five yeais, was ad- 
mitted to the Philadelphia General Hospital on September 16, 1935 Because of the 
language difficulty and the ignorance of the patient a good history was not obtainable 
He claimed that he had been well until September 9, 1935 when he noticed a sudden 
onset of severe pains in the right upper abdomen, griping in character, coming on 
every hour or hour and one-half and lasting for 15 minutes The pains had no re- 
lationship to food and were not associated with nausea, vomiting or diarrhea He 
had persistent hiccoughing There were no symptoms referable to the cardiac oi 
respiratory sj stems He was chilly, had fever, and felt quite drowsy 

In his past medical history he did not remember having had any childhood dis- 
eases or of having had any previous illness, hospitalization or operation He had 
never been jaundiced He had never had dysentery or blood m his stools but con- 
trarily had been constipated He had not traveled outside of Philadelphia There 
was no history of his lla^ mg come in contact with carriers 
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After the opeiation and after a month of repe.ited questioning of the family we 
were able to procure some additional infoimation fiom the patient’s daughter She 
stated that for a period of 15 years her father had had pains m his right upper 
abdomen with heartburn independent of the taking of food There were attacks of 
abdominal cramps, without diarrhea, coming on twice a week and lasting 24 houis, 
associated with chilly sensations Ihese pains were relieved in one hour by taking 
a tablespoonful of coal oil with sugar Upon further inxestigation it w'as learned 
that his son-in-law, wdio lued in the same house, had been treated at the Jeffeison 
Hospital since Septembei 1933 for a bloodv diaiihea Repeated stool examinations 
failed to reveal the piesence of the aineba As far as w^e could acertam, no other 
member of the household was affected 

Examination The patient was a slightly emaciated and dehjdrated adult male 
W'ho appeared distressed Ihe conjunctnae w'eie not njteioid The nose, mouth and 
throat were negative The heart seemed normal The systolic blood pressure w'as 
115 and the diastolic pressure w’as 85 mm of Hg Ihe chest w'as emphysematous 
The bases of the lungs weie i^yperresonant without anv apparent fixation of the 
diaphragm The abdomen ie\v ,d moderate fullness in the epigastiium over which 
area there w'ere pains and tenderness which w'erc made worse upon breathing flic 
upper limit of the liver dullness commenced in the fifth intercostal space anteriorl> 
in the nnd-clavicular line and extended 6 centimeters below' the costal border The 
lower edge of the liver could not be palpated because of the voluntary rigidity of the 
upper abdomen The lower abdominal wall w’as relaxed The spleen was not pal- 
pable, nor enlarged on percussion There were no signs of fluid in the abdominal 
cavity Rectal examination revealed normal sphincter control and no masses The 
prostate was slightly enlarged The examination of the skin and of the nervous 
systems was negative 

The temperatuie ranged betw'een 100 4 and 1021 degrees F The pulse rate 
was 94 to 100 per minute and respirations were 30 per minute The first blood count 
was Hb 14 gm , i b c 3,840,000 , w b c 16,000 per cu mm of which 96 per cent 
were poljmorphonuclear Of the latter 26 per cent w'ere segmented and 70 per cent 
were stab forms The lymphocytes constituted 2 per cent and the monocytes 2 per 
cent There were no eosinophiles The urine show'cd traces of albumin and was 
negative for bile The Wassermann was negative The urea was 10 mg and the 
sugar was 90 mg per 100 c c of blood The icterus index was 10 


n the absence of a history of dysentery and because of the sudden onset of 
le distressing symptoms and signs suggestive of acute suppurative cholecystitis 
with secondary hepatitis, the patient was operated upon by Dr Patrick McCai thy 
on September 18, 1935 


Upon entering the peritoneal cavity he found the gall-bladder and spleen to be 
The left lobe of the liver was much enlarged and extended down to the 
urn ihcus rile right lobe showed nutmeg-hke surface markings and across its 
wer border extended a deep transverse scar about three-quarters of one inch deep 
w ich gave it the appearance of a luetic hv'er Further palpation rev'ealed another 
th^^ running vertically and situated at the dome of the right lobe Towards 
e middle of the right lobe an area protruded somewhat above the general liver sur- 
ace which was bluish-gray m appearance This area was found to be soft and 
uc uant Aspiration of the abscess yielded a thick, vv'hitish pus A cannula and 
suction drained off 10 ounces of a thick, creamy, slightly brownish pus A 24 gauge 
introduced in the abscess cavity and sutured in place to the liver The 
area about the liver opening was packed with iodoform gauze and the peritoneal 
cavity was closed 
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The pus was immediately examined by Dr Jefferson Clark who found the 
Endameba histolytica The amebae were of large size with faintly visible nuclei and 
distinct refractile ectoplasm They exhibited marked motility and contained vacuoles 
and occasional red blood cells The cultures made from the pus revealed Bacillus coli 
Dr R P Custer’s examination of the liver tissue removed at the time of the 
operation revealed a marked chronic proliferative pen-portal hepatitis 

Two days following the operation the distressing symptoms subsided The 
temperature returned to normal where it remained The dram was removed in seven 
days after which the incision healed and convalescence was uneventful The patient 
was able to resume a full diet 



Fig 2 (1 and 2) Endameba histolytica Vegetative forms removed from the abscess 

cavity of the patient For comparison (3) Endameba histolytica Cyst (4) Endameba 
coll Vegetative form (5) Endameba coh Cyst form X 2024 

After his return to the medical seivice, the fiist week in October, fuither studies 
were inaugurated The bromsulphthalein test showed no retention beyond 30 minutes 
The gastric analysis vas normal Ten stool examinations done while m the hospital 
were negative for ameba and for cysts Duodenal drainage did not reveal the 
presence of the ameba The Craig complement fixation test was not performed 

The proctoscopic examination revealed that the anus showed a fissure at the 
posterior commissure There was a nest of internal hemorrhoids The lower 10 
centimeters of the bowel were normal showing no evidence of ulceration 

A roentgen-ray of the chest was normal The diaphragm was not altered m 
function or position Roentgenographic study of the colon revealed that barium 
passed uninterruptedl> from the rectum to the cecum There was a marked re- 
duplication of both flexures and ptosis of the transverse colon which lay over the first 
sacral segment Numerous annular radiolucent shadows were seen throughout which 
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were caused by intestinal gas There was marked irregularity about the cecum but no 
demonstrable irritability The appearance was suggestive of some inflammatorj 
processes involving the cecum 

The patient was discharged as clinically reheied on No\ ember 21, 1935 



Fig 3 Roentgen-ray of the colon Note the marked irregularity about the outer edge of 
the cecum and the ascending colon suggesting an inflammatory process 

Treatment 

Upon the patient’s leturn to the medical ward amebicidal therapy was insti- 
tuted It IS interesting to note that, because of abdominal cramps over a period 
of 15 years, he had been accustomed to take a tablespoonful of coal oil by mouth 
twice a week and had obtained relief Kerosine has been used for amebiasis 
Every suspected or proved case of amebic abscess of the liver should be given 
the advantage of a course of emetine therapy before anv other procedure is used 
unless there is an apparent surgical complication However, Reed believes 
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that intensive emetine treatment should be avoided before opeiation because of 
the possible harmful effect on the myocardium 

If the symptoms and signs peisist aftei amebicidal theiapy then surgery is 
indicated Although theie may be multiple amebic abscesses of the liver, the 
majority are sohtaiy and m the right lobe of the liver, and aie sterile In 
Ochsner and Bakey’s ° senes of 386 collected cases where smeais and cultures 
were made from the pus of amebic abscesses of the liver, 328, oi 83 9 pei cent, 
were found to be sterile In their own 46 cases, 41, or 89 per cent, were free 
from bacteria The concensus of opinion is that closed drainage is the method 
of choice It IS based on the experience of Rogers = vho has shown that the 
mortality rate of open drainage was as high as 56 8 per cent while m closed 
drainage the rate decreased to 14 per cent In Ochsiiei and Bakey’s 4,035 col- 
lected cases, following open drainage there weie 1,908 deaths, a mortality rate of 
47 2 per cent In the 459 cases treated by closed drainage and the administration 
of appropiiate doses of emetine they found 32 deaths, oi a moitality rate of 6 9 
per cent 

When smears of the abscess contents examined at the time of aspiration show 
the presence of a large numbei of microorganisms, or when fluid i e-accumulates 
in spite of lepeated aspirations, and when theie are indications of surgical com- 
plications, such as beginning perforation, then open drainage is to be preferied 
In all other cases the concensus of opinion is that open drainage is contra- 
indicated 

Immediately after the operation mtramusculai injections of emetine hydro- 
chloride should be given in doses of 1 grain daily, not exceeding 10 milligrams 
pel kilogiam of body weight The average adult should not receive moie than 
10 grains 

Amebicides as acetarsone, carbarsone, tryparsol, chiniofon and vioform are 
safer and more efficient in the tieatment of amebic dysenteiy Leake believes 
that they should not be used in amebic hepatitis and liver abscess because they 
may be toxic to the liver 


Summary 

If amebiasis is piesent m between 5 and 10 pei cent of the American popula- 
tion, It is of interest that the records of the Philadelphia Geneial and Jefferson 
Hospitals contain so few diagnosed cases Since the Chicago epidemic more 
cases are being discovered In Philadelphia amebic liver abscess is still lare 
At the Jefferson Hospital during the last decade theie was one case among ap- 
pioximatel> 120,000 admissions and 3,000 autoj^sies During the same peiiod 
at the Philadelphia Geneial Hospital among appi oximately 232,000 admissions 
and 24,000 autopsies theie weie five proved cases Thiee, including this case, 
weie discoveied clmicall)" and two at autopsy 

It must be lemembered that in a high percentage of cases the first symjitom 
of amebiasis may be an abscess of the liver, as occurred in this case The time 
elapsing between the infestation and the appearance of the liver abscess may vary 
from a few months to many years The symptoms and signs may simulate any 
surgical liver condition There may be moderate leukoc 3 ^tosis but no eosino- 
jihilia In the absence of a history of amebic dysentery the primary lesions in 
the majoritv of instances can be located m the cecum and ascending colon which 
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would produce no diarrhea The roentgen-ray examination by a contiast enema 
will reveal the local lesions as was found m this case 

In the absence of myocarditis every suspected or proved case should receive 
emetine therapy before anv surgical procedure Closed drainage is the method 
of choice Open drainage without irrigation is indicated when there is beginning 
peiforation oi a mixed infection or re-accumulation aftei repeated aspirations 
and emetine therapy It is the concensus of opinion that the ai senicals and oxy- 
quinohne gioups of diugs should not be used m the presence of liver damage 

The author wishes to acknowledge due thanks to Dr lefferson Clark, Director of 
Laboratories of the Philadelphia General Hospital, for his extreme cooperation 
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EDITORIAL 


SEQUELAE OF ASPHYXIA DURING NITROUS OXIDE 

ANESTHESIA 

Nitrous oxide-oxygen anesthesia is geneially considered the safest of 
the general anesthetics This belief is founded on a number of statistical 
studies of the anesthetic deaths occuriing in \eiy large series of general 
anesthesias fiom many countries It is no doubt correct Nevertheless 
most expel lenced anesthetists stress the need of particular watchfulness in 
the administiation of nitious oxide and the necessity of experience m its use 
before prolonged peiiods of deep suigical anesthesia aie attempted 

To many internists who have had occasion to watch patients through 
nitious oxide-oxygen anesthesias the leputed safety of this anesthetic must 
seem remarkable Figuies indicating that it causes death only once m one to 
five million cases are scarcely ci edible in the face of the obvious risks entailed 
m the state of semi-asphyxiation evidenced by these patients Often this 
incredulity is heightened by a peisonal memory of one or more unreported 
fatalities attributable to gas anesthesia The recent appeal ance of a very 
interesting papei by Couiville’- reporting 13 cases of nervous sequelae after 
nitrous oxide-oxygen anesthesia will piobably lesult — if medical history re- 
peats Itself — in numerous further lepoits of similar instances and perhaps 
temporarily in an unreasonable degiee of appiehension concerning the use of 
this anesthetic 

In general in the cases described by Com \ file nitious oxide-oxygen anes- 
thesia was followed by prolonged coma oi stupoi , by delirious states, by con- 
vulsions, muscular iigidity, extensor spasms, paialyses, etc Nine of the 
13 cases died after an inteival of fiom 40 hours to 26 days Four recovered, 
two completely and two with serious residual neurologic and mental defects 
Examination of the brains in the fatal cases was carried out with gfreat 
thoroughness The macroscopic changes ere minimal but histo-pathologi- 
cal studies showed very extensive alterations chiefly in the coitex and in the 
lenticular nuclei The most striking of these lesions weie areas of patchy 
necrosis of the supeificial, intermediate oi deep cortical layeis Courvilk 
considers the cerebral lesions highly characteristic of the effects of cerebral 
anoxemia as described in experimental animals by Gildea and Cobb," and 
others 

While It IS generally conceded that nitrous oxide possesses specific nar- 
cotic properties, experience has shown that for full surgical anesthesia it is 
necessary to give gas oxygen mixtures which produce a definite anoxemia 
The unconsciousness of deep nitrous oxide-oxygen anesthesia is in part due 

1 CouRWLLE C B A,sphjxia as a consequence of nitrous oxide anesthesia. Medicine, 
1936 XV 129-247 

- Gildea, E F and Cobb, S The effects of anemia on the cerebral cortex of the cat. 
Arch Neurol and Psjchiat, 1930, xxiii, 876-903 
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to the nitrous oxide and in pai t to asphyxiation In the induction of anes- 
thesia many anesthetists use pure nitious oxide and then change rapidly to a 
mixture containing approximately 90 to 93 pei cent nitrous oxide with 10 to 
7 per cent of oxygen foi the maintenance of anesthesia It is of interest to 
note that Hendeison® in discussing progressne anoxemia classified as the 
third stage that in which the atmosphere contains between 10 and 6 per cent 
of oxygen Concerning the symptoms he states “ The subject loses the 
ability to perform any vigorous muscular movements Bewilderment and 
loss of consciousness follow, either with fainting or in a rigid glassy-eyed 
coma If revived the subject may have no recollection of this stage 
When the oxygen is diminished lielow 6 per cent, lespiiation consists of 
gasps Convulsive movements may occur Then the breathing stops but 
the heart continues to beat for 6 to 8 minutes Then death ” 

It IS quite apparent therefore that the oxygen percentage in the usual 
anesthetic mixture is quite low enough to produce definite symptoms of 
anoxemia and that there is a very narrow margin of safety between the usual 
percentage and that which would not maintain life 

The mixture inhaled is moieover only one factor m the pioblem of ensur- 
ing an adequate oxygen supply to the cells of the vital centers Obstruction 
of the airways, inadequate respii atory mov ements, pulmonary lesions inter- 
fering with absorption, increased circulation time, low hemoglobin content of 
the blood, factors decreasing the dissociation rate of oxyhemoglobin or the 
intracellular utilization of oxygen and finally muscular exertion, which 
greatly increases the body’s oxygen needs, may all bring about severe tissue 
anoxia even in the presence of an adequate oxygen percentage in the gas 
mixture inhaled It is obvious, therefore, that the anesthetist has manj'^ 
things to consider in adjusting the mixture to the needs of the individual 
patient and in combating such impediments to the ultimate tissue use of 
oxygen as he can alter with the means at his disposal As to his judgment 
of the efficiency of the oxygen supply he must be guided by skin and mucous 
membrane cyanosis, the color of shed blood, and even more importantly by 
such signs of ceiebial asphyxia as forced expiratory movements, clonic and 
tonic muscular contractions and widely dilated pupils 

It seems strange that as yet we have very few observations on human 
beings as to the degree of oxygen unsaturation of arterial blood during 
nitrous oxide-oxygen anesthesia Those published by Raginsky and 
Bourne ^ suggest that there are extraordinary variations in this respect 
within the range of uncomplicated anesthesia These authors in a study 
of 14 cases found that towards the latter part of anesthesias, varying m 
duration from 10 to 30 minutes, the arterial blood showed oxygen unsatura- 
tion varjnng between 53 3 and 5 1 per cent Since the mixture administered 
contained approximately 20 per cent of oxygen, instead of the more usual 

New^ Yo ^ Haggard, H W Noxious gases, 1927, Chemical Catalogue Co, 

'*Raginsk\ B B, and Bourne, \V Cjanosis in nitrous oxide oxvgen anaesthesia in 
man, Canadian Med Assoc Jr , 1934, xxx, 518-521 
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7 to 10 per cent, the extreme degrees of unsdturation encountered are all the 
more astonishing Theie is leal need of moie extensive investigation of this 
subject 

If, m a patient undei nitious oxide-oxygen anesthesia, bieathing stops 
temporarily oi theie is cnculatoiy failuie, a peiiod of intense tissue anoxia 
will be supei imposed upon a preceding period of relative asphyxia It is in 
such cases especially that cerebral damage may be sustained which will be 
manifested after resuscitation by the sequelae which Courville has described 
In experimental animals with artificially induced cerebral anemia 2 to 15 
minutes of anoxemia have been found to cause m most instances irreparable 
changes m the cerebral cortex and medulla 

In Courville’s nine fatal cases of residual coma and convulsions follow- 
ing nitrous oxide-oxygen anesthesia there wei e six m which during the anes- 
thesia periods of respiratory failure had occurred and in four of these six 
caidiac failure had also been noted 

In one of these six cases, however, the duration of the anesthesia was 
brief, “only a few minutes” and the peiiod of caidioiespiratory failuie 
lasted only 4 to 5 minutes, j-et this case developed coma, convulsions, ex- 
tensoi iigidity and irregulai breathing and died on the fouith day More- 
over, theie weie thiee fatal cases in which the period of anesthesia was 
neithei unusually long noi marked by any stiikmg evidences of distress 
Such instances suggest a factoi of individual susceptibility and this pos- 
sibility IS enhanced by consideration of the many instances of all varieties of 
severe asphyxia which recover with no appai ent residual defects 

Couiville’s contribution to the toxicology of nitrous oxide-oxygen should 
aiouse interest m a more careful study by modern methods of the effects of 
this anesthetic upon internal respn ation 
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Chntcal Hcait Disease By Samuli A Llmne, MD, FACP, Assistant Pro- 
fessor of Medicine, Harvard Medical School 445 pages, 97 illustrations W 
B Saunders Co , Philadelphia 1936 Price, $5 50 

This volume has been written primarily for the general practitioner It stresses 
bedside and clinical observations It is especially valuable m that it presents many 
useful clinical points, derived from the rich experience and accurate observations of 
the author, not ordinarily found in more pretentious volumes At times the author 
IS apt to theorize a bit, hut it is clearly stated when he is so doing 

There are chapters on the important etiological tjpes of heart disease including 
a better chapter on functional heart disease than the ie\iewer has seen in any similar 
book, chapters on paroxysmal rapid heart action, prognosis, and treatment Acute 
cardiovascular emergencies, the clinical significance of the systolic murmur, the pa- 
tient with heait disease as a surgical or obstetrical risk are discussed m chapters that 
are excellent and of great practical importance Cliapter XX presents in 113 pages 
all the practitioner needs to know about electrocardiography 

The style is pleasant and readable, to the point but not too concise The book is 
highly recommended 

W S L, Jr 

The Specificity of Sei ological Rtactions By Karl Landsteiner, M D , The Rocke- 
feller Institute for Medical Research, NY 178 pages Charles C Thomas, 
Springfield and Baltimore 1936 Price, $400 

Over the course of some years, as the result of the researches of a number of 
investigators, our conception of the antigen has been considerably modified, and, witli 
tins, our ideas about the specificity of the antigen-antibody reaction A critical le- 
■vievv of this work is, therefore, not unneeded The piesent book is essentially a 
translation of the German edition with such alterations and additions as were found 
necessary to bring it up-to-date After a short introductory chapter, devoted largely 
to a clarification of the meaning of specificity, there follows a discussion of the 
serological specificity of proteins Next the specificity of cellular antigens is con- 
sidered and then that of the various antibodies But the very heart of the work is to 
be found in the last tv o chapters, where are presented the investigations on artificial 
conjugated antigens, so laigel}- cairied out by Dr Landsteiner and his collaborators, 
and on the chemistry of the specific cell substances carboh>diates and lipoids Well 
organized, clear and concise, with an extensive bibliogiaphy, this book presents an 
excellent review of the subject Though intended primarily for specialists in the 
field of immunology, it is not too technical for others who may be interested in this 
branch of science 

F W H 

The Piinciples and Pi act ice of Medicine Designed for the Use of Practitioners and 
Students of Medicine Originally written by the late Sir William Osler, Bt , 
MD, FRS Twelfth Edition, Revision by Thomas McCrae, MD xxx-|- 
1196 pages D Appleton-Century Co, Inc, New York and London 1935 
Price, $8 50 

During the past 10 years, this textbook has not been seen in student hands as 
but possibly less valuable works This may be due to the infrequency 
o editions, the present one being only the second since 1925 It is indeed a pleasure 
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938 


REVIEWS 


to examine this edition, which has been entnely reset in a type that is distinctly easiei 
to read, as the revisor notes 

The preface states, “ There are changes and additions in practically every part 
of the book, perhaps more especially in the discussion of diagnosis and treatment 
Certain sections are new or have been materially altered ” These changes have been 
made, however, and the new material added, without sacrificing any of the clearness, 
simplicity, or completeness of the old text The original style has been preserved, as 
well as most of the familiar expressions, while the old and new material is blended 

smoothly , , , 

It IS certainly to the student’s advantage to study a text whose original manuscript 

and subsequent revisions have been in the hands of only two persons Some recent 
texts suffer, m contrast, from their multiple authorship The present volume is 
trikin°- in its uniformity of style and quality and its conservative modernness 

T N C 


An Index of Diffeicntial Diagnosis of Mam Symptoms By various writers, Edited 
by Herbert French, C V O , C B E , M A , M D , FRCP Sth Edition 
XU + 1145 pages Wm Wood and Co, Baltimore 1936 Price, $16 00 

This IS the most recent edition of a well-known work, first published in 1912 as 
a companion volume to the publishers’ “Index of Treatment’’ With “An Index of 
Prognosis, and End Results of Treatment,” edited by P Rendle Shoit (Ann Int 
Med, 1933, vii, 677-678), it makes up a three volume set, although a different style 
of binding prevents uniformity of appearance 

The text consists of 925 pages, in which sjmptoms are listed in alphabetical order 
Following each symptom is a discussion of the differential diagnosis of those condi- 
tions m which it may be observed, with a fairly complete description of each disease 
under its most important symptom or physical sign The index of the book (pages 
927 to 1145) IS very complete, and must be used if satisfactory results are to be 
obtained, as the general alphabetical arrangement is incomplete and not cross-indexed 
On the whole, “An Index of Diffeiential Diagnosis” is well written, interesting 
in style and readable There are a large number of differential diagnostic tables 
ihe book IS fully and beautifully illustrated, having 742 illustrations, of which 196 
are colored Many temperature charts aie also included, which, with the illustrations 
and differential tables, should be r^ery useful for instruction of students 

Unfortunately, as with any work of multiple authorship, there is a tendency toward 
unevenness of quality For example, in the long article on jaundice (pages 395 to 
416) there is no mention of hemolytic jaundice as such, the different types of hemo- 
lytic jaundice being classified under other headings Thus, the jaundice of malaria 
IS classified with that due to acute fevers and infections, while icterus neonatorum, 
acholuric jaundice (congenital hemolytic), and paroxysmal hemoglobinuria are placed 
under “ Jaundice Due to Unclassified Causes ” The Van den Bergh reaction is poorly 
described, and the indirect reaction and quantitative estimation of serum bilirubin are 
not mentioned Jaundice from cinchophen is not described 

Among other defects are the failure to list lymphogranuloma inguinale as a cause 
of swelling of inguinal lymph nodes and, in the differential diagnosis of coma, the 
omission of methyl alcohol or methyl salicylate poisoning In the section on edema, 
the effect of depletion of blood plasma protein is not mentioned In discussing typhus 
fever, the statement is made tliat “there is no known serum test for this disease’ 
(p 681) , nor does the Weil-Felix reaction appear in the index 

In spite of these and other faults, the work should prove a very helpful one 
Most of the articles are up-to-date and comprehensive It is almost certainly the most 
useful of the three “ Index ” ^ olumes offered by the publisher 


T N C 
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Human Pathology A Textbook By Howard T Karsner, M D , Professor of 
Pathology, Western Reserve University Fourth Edition, Revised 1013 pages , 
17 X 23 5 cm J B Lippincott Company, Philadelphia 1935 Price, $10 00 


This textbook appeared in its first edition in 1926 Since that time it has been 
periodically reedited and revised to reflect the continuance of productive effort and 
accomplishment that the last decade has brought about 1 he teacher and author, who 
sets for himself the task of compiling a textbook for students’ use, has a multiple 
problem on his hands The book must be clear, complete but concise, and must 
necessarily evaluate, judiciously, the subjects discussed He further obligates him- 
self, to some degree, to keep tlie subject matter abreast of the times Karsner has 
attempted to fulfill these prei equisites 

The book is divided into two paits, 428 pages being devoted to a consideration of 
general pathology and 585 pages to pathologic manifestations in the carious systems 
This arrangement is consistent w'lth the method ot teaching pathology m the ma- 
jority of medical schools The opening chaptei deals with the general phenomena of 
disease and leads through the more simple processes of pigmentation, degeneration 
and vascular disturbance to the more complicated subjects of inflammation and neo- 
plasms Under physical causes of disease the effects on tissue of irradiation are 
emphasized over pievious editions because of the more widespread use of x-ray and 
radium in the treatment of malignant disease lliere aie two additions under in- 
fectious granuloma that were not present in the earlier editions These are tularemia 
and Lymphogranuloma inguinale 1 he chapter on tumors has been almost completely 
rewritten, without change in the classification There are also noteworthy changes 
in the chapters on the hematopoietic system and ductless glands This has necessi- 
tated minor changes in the discussions on tumors in the \ arious systems 

There is some consideration given to the viius diseases as they affect the central 
nervous system, but no specific mention of l>mphocytic choriomeningitis is made 
The so-called Rickettsial diseases, typhus, spotted fever, tick fever, are not listed in 
the index These are of especial interest in certain localities 

The outline at the beginning of each chapter is especially helpful to the student 
The illustrations are well selected and for the most pait original Many are repro- 
duced from drawings This often exaggerates detail and adds to the claritj'^ of the 
reproduction The references are well selected mostly in English and easily acces- 
sible in alphabetical order at the end of each chapter There are more than 300 new 
references in this new fourth edition 


The book is primarily a text for students and in this it well fulfills its purpose 
and further it offers the average practitioner a ready and easily accessible source of 
information on pathology 


C G W 
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Lire Membership 

Some yeais ago tlie Boaid of Regents of the Ameiican College of Physicians, be- 
lieving a sound hnancial foundation to he one of the best guarantees of insuring the 
stability and perpetuity of the College, piovided for the building up of an Endowment 
Fund, “ the principal of which shall be held intact and invested in securities approved 
by the Board of Regents, while the income shall be available for carrying out the 
purposes of the organization ” This Endowment Fund has been built up primanh 
through Life Membership Fees, the income from which has materially helped in 
carrjnng on the work of the College, especially the promotion of scholarships, fellow- 
ships and awards, and may help materially in the furnishing of the new College 
Headquarters 

The Life Membership Fee, ranging from a minimum of $100 00 to a maximum 
of $300 00, plus the original Initiation Fee, depending upon the age of the member at 
the time Life Membership is taken out, entitles each Fellow or Master to permanent 
privileges of membership, to the benefits of the Annual Sessions and to the official 
publications of the College, including the Directory and the Annals or Internal 
Medicine They receive an appropriate Life klembership Certificate, as illustrated 
in the Directory of the College, and then names are added to the permanent roll of 
contributors to the College Endowment Fund Life Members are active membet i 
foi life 

The plan affords the member an opportunity of paying his full dues during his 
pi oductive years, while his income is greatest, thus avoiding the burden of dues latei 
111 life The plan is one that provides a means for underwriting dues years in ad- 
lance, but of receiving the premium of active membership throughout one’s entire 
life A member pays no more for Life Membership than he would pay for ordinary 
active membership to sixty-five years of age, without active membership thereafter, 
yet he receives active membership not only until sixt 3 ’’-five, but for the balance of his 
life Many members can readilv afford Life Membership during their active, pro- 
ductive years, but, with changing conditions or ill health, find annual dues a burden 
in later life 

The Life Membership plan of the College is bound to be a successful one be- 
cause it IS two-sided it is good for the member and it is good for the College It 
protects the indnndual’s membership for life, it establishes an Endowment Fund for 
the College, which must be kept intact, the income only to be used for cm rent needs 

Dr R L Leak Superintendent of the Connecticut State Hospital Middletown 
Conn, has become a Life Member of the College undei date of No% ember 25, 1936 


College Library 

With the acquisition of an appropriate headquarters for the American College 
of Physicians with adequate facilities for housing more appropriately the Library of 
books written by”^ members of the College, there has been an impetus given to the do- 
nation of books by^ the authors We are gratified to acknowledge receipt of the fol- 
lowing gifts by the authors 

Books 

Dr Windham B Blanton (Fellow) Richmond Va — autographed books (1) 
“kledicine in Ahrginia in the Seventeenth Centuiy”, (2) “Medicine in Vir- 
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ginia m the Eighteenth Centuiy”, (3) “Medicine in Viiginia in the Nineteenth 
Century ” , 

Di William B Castle (Fellow) and Dr George R Minot (Fellow), Boston, Mass — 
1 autographed hook, “Pathological Plnsiology and Clinical Description of the 
Anemias ” , 

Di Jacob Gutman (Fellow), Brookhn, N Y — 1 cop\. Eighth Supplement to “New 
Modern Drugs ” , 

Di Samuel A Levine (Fellow), Boston, Mass — 1 autographed book, “ ChniLal 
Heart Disease” , 

Dr Robert L Levy (Fellow), New' York, N Y — 1 book, “Diseases of the Coronar\ 
Arteries and Cardiac Pam ” , 

Dr Jonathan C Meakins (Fellow'), Montreal, Que — 1 book, “The Practice of Medi- 
cine ” , 

Dr William C iMenninger (Fellow'), Topeka, Kan — 1 autographed book, “ Juremle 
Paresis ” , 

Dr Martin E Rehfuss (Fellow'), Philadelphia, Pa — 1 autographed book “The 
Medical Treatment of Gall Bladder Disease ” , 

Dr Arthur Haw'ley Sanford (Fellow), Rochester, Alinn — 1 book, “Clinical Diag- 
nosis bv Laboratory Methods ” , 

Dr W D Sansum (Fellow') and Dr R A Hare (Fellow) Santa Barbara, Calif — 
1 autographed book, “ Tlie Normal Diet and Healthful Living” 

Dr LeRov Sante (Fellow) St Louis, Mo — 2 books (1) “Manual of Roentgeno- 
logical Technique”, (2) “Injuries to the Bones and Joints, Roentgenologicallv 
Considered ” , 

Dr Torald Sollmann (Fellow') Cleveland Ohio — 1 autogiaphed book “A Manual 
of Pharmacologv and Its Applications to Therapeutics and To\icolog\ ”, 

Dr J W Torbett (Fellow'), Marlin, Tex — a book of poems, “Centennial Songs” 

Rep] mfs 

Dr Grafton Tyler Brown (Fellow), Washington, D C — 1 reprint. 

Dr Charles R Castlen (Fellow), Glendale, Calif — 1 reprint. 

Dr Charles Walter Clarke (Fellow'), New' York, N Y — 1 survej, “Control of 
Syphilis and Gonorrhea in the Scandinavian Countries and Great Britain ” , 

Dr A R Foss (Fellow'), I^Iissoula, Mont — 2 reprints. 

Dr D Waldo Holt (Fellow'), Greensboro, N C- — 1 reprint, 

Dr Herbert T Kelly (Fellow'), Philadelphia, Pa — 2 reprints. 

Dr George R Minot (Fellow'), Boston Mass — 1 repiint. 

Dr Kenneth Phillips (Fellow) Miami, Fla — 2 reprints. 

Dr Ellen C Potter (Fellow), Trenton, N J — 1 reprint. 

Dr William B Raw'ls (Fellow'), New York, N Y — 1 reprint, 
klajor Tames S Simmons (Fellow'), (jMC), U S A — 2 reprints 
Dr Walter M Simpson (Fellow), Dayton, Ohio — 3 reprints. 

Dr George E Wakerlm (Fellow), Louisville, Ky — 2 reprints. 

Dr W H Watterson (Fellow), La Grange, 111- — 2 reprints. 

Dr Marcos Fernan-Nunez (Associate), Milwaukee, Wis — 1 leprint. 

Dr Hj'man I Goldstein (Associate), Camden, N J — 1 reprint. 

Dr Walter E Leonard (Associate), Hollyrvood, Calif — 2 reprints. 

Dr Charles B Sanders (Associate), Dallas, Tex — 3 reprints 
Dr Francis H Sleeper (Associate) , W orcester, Mass — 2 reprints 

The Legation of the Dominican Republic, Washington D C , has contributed to 
the Librarr a book, “President Trujillo — His Work and the Dominican Republic” 
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At the Annual Clinic Day conducted at the Meinoiial Hospital, Pawtucket, R I , 
on November 4 , 1936, the guest speakers were as follows 

Di Tohn Eiman (Fellow), Assistant Professor of Pathology, Giaduate School of 
Medicine, University of Pennsylvania, “ Observations on Hypo and Hyper 
Chloremia ” , 

Di George Morris Piersol (Fellow), Professor of Medicine, University of Penn- 
sylvania, “Importance of Restoring and Maintaining Proper Chemical Balance 
in Chronic Renal Conditions ” , 

Dr H L Bockus (Fellow), Piofessor of Gastio-Enterology, Graduate School of 
Medicine, University of Pennsylvania, “ Regional Ileitis and Ileo Colitis ” , 

Dr H B Wilmer (Fellow), Assistant Professor of Medicine, Graduate School of 
Medicine, University of Pennsvlvania “Glucose Toleiance and Metabolism in 
the Allergic Individual ” , 

Dr William D Stroud (Fellow), Professoi of Caidiology Graduate School of 
Medicine, University of Pennsylvania, “Result of Five Years’ Study at Penn- 
sylvania Hospital of Various Digitalis Preparations and the Piesent Attitude 
Towards Digitalis in the Treatment of Cardio-Vascular Disease” 

At last j ear’s clinic the guest group was headed bv Di James H kleans (Fel- 
low) of Boston, Mass The chairman at these meetings is Dr John F Kenney (Fel- 
low) of Pawtucket, R I 

Dr Thomas Parran, Jr, Suigeon General of the U S Public Health Service, 
addressed the College of Physicians of Philadelphia November 14 on “ Social Dis- 
eases from the Public Health Point of View ” The lecture was given under the 
auspices of the James M Anders Fund, estibhshed by the late Dr Anders (Master) 


Dr Howard M Jamieson (Fellow), foimerly of Wilkes-Baiie, Pa, has been 
appointed Chief of the Pathological Department of the Loughborough and District 
General Hospital, at Loughborough Leicestei shire, England 


Di Portei Paisley Vinson (Fellow), foimerly uith the Mayo Clinic at 
Rochester, Minn , has accepted the appointment as Professoi of Bronchoscopy 
Esophagoscopy and Gastroscopy in the Medical College of Viiginia His new ad- 
dress IS 300 Medical Arts Bldg, Richmond Va 


Dr George Herimann (Fellow), Piofessor of Clinical Medicine in the Uni- 
versity of Texas Medical School, conducted a clinic on “ Faints and Fits oi Svncopal 
Attacks ” and presented a paper on “ Some Newer Aspects of the Problems of Heart 
Failure ” as the guest of the Section of Medicine of the Michigan State Medical So- 
ciety, Detroit, on September 23, 1936 


Dr James Alexander Miller (Fellow and Ex-President), Professor of Clinical 
kledicine. College of Physicians and Surgeons of Columbia University, has been 
elected President of the New York Academy of Medicine for a term of two veais. 
Dr Arthur F Chace (Fellow) was elected Vice-President for three years 


Dr George A Sherman (Fellow), is now^ Medical Director of the Oakland 
County Tuberculosis Sanatorium Pontiac, Mich 
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Dr Salvatoie Lojacono (Fellow), formerly Superintendent of the jMorgan 
Heights Sanatorium, Marquette, Mich , has joined the Staft of the Desert Sanatorium 
of southern Arizona, Tucson, October 1, 1936 


Dr Max Pinner (Fellow), has now established his final and official headquarters 
at the Hermann M Biggs Memorial Hospital, Ithaca, N Y 


Dr Charles R Castlen (Fellow) has resumed practice, after a period of illness, 
at 501 Glendale Professional Bldg, Glendale, Calif Dr Castlen was formerly lo- 
cated in Seattle, Wash 


Dr Edward E Cornw^all (Fellow) and Dr Frank Bethel Cross (Fellow') are 
respectively Chairman and Secretary of the new Section on History of Medicine of 
the Medical Society of the County of Kings (Brooklyn, NY) 

Dr Cross is also President of the recently reorganized Brookljn Society of 
Internal Medicine 


Dr Anthony Bassler (Fellow), New York, N Y, w'lll be the guest speaker at 
the New Orleans Graduate Medical Assembly, March 8 to 12, 1937 The subjects he 
will present are “ Hepatic Insufficiencies in Relation to Bodily Disorders ” and 
round table talks on (a) “A Consideration of Diagnostic Criteria of Peptic Ulcer 
and Its Treatment”, (b) “The Dysenteries — Amebic and Bacillary”, (c) “Discus- 
sion on Biliary Tract Disease ” 


The Second Congress of the International Society of Gastroenterology w'lll be 
held in Pans, France, September 13 to 15, 1937 The subjects to be discussed are 
“The Diagnosis of Gastric Carcinoma” and “The Acute and Chronic Occlusions of 
the Small Intestine ” This Congress w'lll be follow'ed immediately by the Inter- 
national Congress on Hepatic Insufficiencies to be held in Vichy (ninety miles from 
Pans) on September 16 to 18 The United States National Committee of the Inter- 
national Society of Gastroenterology has been formed by representatu es of the vari- 
ous gastroenterological societies in this country Dr Anthony Bassler (Fellow), 
New York, N Y , Dr Hyman I Goldstein (Associate), Camden, N J , Dr A C 
Ivy (Fellow) and Dr Lathan A Crandall, Jr , both of Chicago, and Dr Norman W 
Elton (Reading, Pa) compose the American group w'ho will present the subject 
The Relation of Hepatic Insufficiency to General Nutrition and Especially to tlie 
Nervous System ” Information concerning membership may be obtained from the 
President, Dr Anthony Bassler, 121 East 71st Street, New' York Citj 


The program of the Eleventh Series of Friday Afternoon Lectures at the New' 
York Academj of Medicine discloses a number of the Fellow's of the College as con- 
tributors 

November 6, 1936 “ The Early Diagnosis and Treatment of Hypertensive Cardio- 
vascular Disease,” bv Dr W W Herrick (Fellow), Professor of Clinical 
Medicine, College of Physicians and Surgeons, Columbia University, 
ovember 13, 1936 “The Gall Bladder Problem,” by Dr klartm E Rehfuss (Fel- 
low). Clinical Professor of Medicine, Jefferson Medical College, 

January IS, 1937 “ Recent Advances in the Treatment of Chronic Arthritis,” by Dr 
R Garfield Snyder (Fellow), Chief of the Arthritis Clinic, Hospital for the 
Ruptured and Crippled, New York City, 
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January 22, 1937 “Recent Adrances in the Endocrine Field,” by Dr David P Bair 
(Fellow), Professoi of Medicine, M'ashington University, 

February 26, 1937 “ Modern Concepts of Anemia from the Clinical Standpoint,” b> 
Dr Ed^^ard B Krumbhaar (Fellow"), Piofessor of Pathologi, University ot 
Pennsylvania School of Medicine, 

April 2, 1937 “ The Diagnosis and Management of the Commoner Clinical Allergies,” 
by Dr Robert A Cooke (Fellow), Assistant Professor of Clinical Medicine, 
Cornell Medical College , 

April 9, 1937 “ A Study of Four Hundred Cases of Pulmonary Tuberculosis,” by Dr 
George Foster Herben (Fellow), Physician in Chief, Loomis Sanatorium 


Di Guy W Carlson (Fellow), Appleton, Wis , is President of the Outagamie 
County ("Wisconsin) Medical Society and Secretary of the Sivtli Councilor District 
of the Wisconsin State Medical Society 


Dr John H Peck (Fellow), Des Moines, Iowa, has removed to Oakdale, Iowa, 
where he has accepted the appointment as Superintendent of the Iowa State Sana- 
torium, November 1, 1936, to fill the unexpired term of Dr I A Edwards, who was 
killed in an automobile accident during October 


Dr J C Kamp (Fellow), Casper, Wyo , has just completed an extended visit to 
the clinics and hospitals of London and "Vienna 


Dr Alexsei Leonidoff (Associate) addressed the Dutchess Putnam Dental So- 
ciety Octobei 29 on ‘ Diseases of the Heait and Lungs,” pointing out their lelations 
to dentistry 


Di Allied R Masten (Associate) has been appointed Diiector of the Division 
of luberculosis Control, Coloiado State Board of Health, with offices at 424 State 
Office Bldg , Denver, Colo 


Dr James B Collip (Fellow), Professor of Biochemistry, McGill University 
Faculty of Medicine, Montreal, Que , leceived the honorary degree of doctor of science 
during the fercentenaiy of Har\ard University m September 


Di William Thalhimer (Fellow) is in charge of the Manhattan Convalescent 
Serum Laboratory, which has been established in the research laboratory of the de- 
partment of health for preparation and distribution of immune serums for measles, 
scarlet fever and other communicable diseases 


Dr T Burns Amberson, Jr (Fellow) and Dr Edgar Mayer (Fellow), New York 
City, have been appointed consultants on dust diseases by the State Industrial Com- 
missioner 


Dr Martin L Ste\ens (Fellow), Asheville, N C, has been appointed a member 
of the Board of Trustees of the State Tuberculosis Sanatoria 
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Dr Paul P IMcCain (Fello^\), Superintendent of the State Sanatorium, Sana- 
torium, N C , was the recipient of the honorar}" degree of doctor of laws at the 
annual commencement of the Universitj of North Carolina 


Dr Henry A Christian (Fellow) delivered the third Frank Billings Lecture of 
the Thomas Lewis Gilmer Foundation of the Institute of Aledicine of Chicago at a 
joint meeting with the Chicago Society of Internal Medicine, October 26, on “ Edema, 
Diuretics, Diuresis ” 


Under the presidency of Dr Fiank H Krusen (Associate), Rochester, Minn, 
Ihe Academy of Ph}'sical Medicine held its annual meeting in Boston, October 
20 to 22 


Dr Jonathan C Meakins (Fellow), Montreal, Que , assisted in the presentation 
of a symposium on integration of the medical curriculum during the fort> -seventh 
annual meeting of the Association of American Medical Colleges, Atlanta, Ga , 
October 26 to 27 


Dr Chester W Waggoner (Fellow), Toledo, has been appointed a member of the 
Ohio State Medical Board 


Dr Carl S Mundy (Fellow) and Dr Paul M Holmes (Fellow) have been ap- 
pointed members of the Advisory Health Board, recently created for Toledo The 
Board will act in an advisory capacity on all municipal health matters and will confer 
with the city manager, the health commissioner and the welfare director on current 
health problems 


Under the Presidency of Dr Charles M Griffith (Fellow), Medical Director of 
the Veterans Admimstiation, Washington, D C, the forty-fourth annual meeting of 
the Association of Military Surgeons of the United States was held at Detroit October 
29 to 31 Dr Perceval S Rossiter (Fellow), Surgeon General of the U S Navy, 
was installed as President for the coming year Among Fellows contributing to the 
program were 

Dr Philip B Matz, Washington, D C, “Diabetes Melhtus among Veterans of the 
World War ” , 

Dr Frederick G Buesser, Detroit, “Tieatment of Peptic Ulcer”, 

Dr William W Hall, (MC), U S Navy, “Active Immunization against Tetanus 
with Tetanus Toxoid ” 


Dr John C Ruddock (Fellow), Los Angeles, President of the California Heart 
Association, gave an illustrated lecture before the seventh annual postgraduate sym- 
posium on heart disease of the San Francisco County Medical Society, November 
18 to 19 


Dr Ernest E Irons (Fellow), Chicago, gave a clinic on pneumonia and Dr 
Fred M Smith (Fellow), Iowa Cit>, directed a symposium on peptic ulcer in con- 
nection with the annual clinic of the University of Iowa College of Medicine, held 
at Iowa City, November 12 to 14 
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Dr Edwin W Gehring (Fellow) has resigned as Editor-in-Chief of the Maine 
Medical Journal The Journal will be continued under the direction of its Editorial 

Board 


The Unnersity of North Carolina in connection with its extension division and 
Its School of Medicine is sponsoring a graduate course of lectures in Goldsboro foi 
hvsicians in the eastern section of the State Dr Thomas Fitz-Hugh (Fellow), 
Philadelphia, and Dr Paul D White (Fellow), Boston, were those selected to give 
the lectures on “ Common Forms of Anemia ” and “ Coronary Diseases,” respectively 


Dr J Morrison Hutcheson (Fellow), was installed as President of the Medical 
Society of Virginia during October 


Dr David P Barr (Fellow), St Louis, will deliver the Nathan Lewis Hatfield 
Lecture before the College of Physicians of Philadelphia, January 6, on “Para- 
thyroids and Their Role in Health and Disease ” Dr Barr will deliver an address 
before the New York Academy of Medicine January 22 on “ Recent Advances in the 
Endocrine Field ” Dr Barr delivered a lecture on endocrinology at the Medical 
Institute of the University of Toledo, November 6, on the occasion of its third annual 
“ Postgraduate Day ” 


Dr Ralph A Kinsella (Fellow), St Louis, addressed the Southwestern Medical 
Association at its twenty-third annual meeting at El Paso, November 19 to 21, on 
“ Career of the Heart , Differential Diagnosis of Rheumatic Fever ” 


Dr Arthur C Christie (Fellow), Washington, D C, delivered the Silvanus 
Thompson Lecture before the British Institute of Radiology at Westminster, Decem- 
ber 2 


Dr Reginald Fitz (Fellow), Wade Professoi of Medicine, Boston University 
School of Medicine, and Director of the Evans Memorial Hospital, has been ap- 
pointed Lecturer on the History of Medicine, Harvard University Medical School, 
for three years Dr Fitz is university marshal at Harvard and was formerly As- 
sociate Professor of Medicine in the Harvard Medical School before accepting the 
Wade Professorship at Boston University 


Dr Horton R Casparis (Fellow), Professor of Pediatrics, Vanderbilt Univer- 
sity School of Medicine, Nashville, was the guest speaker at the annual dinner of the 
Minnesota Public Health Association, Minneapolis, November 13 


Dr Allen K Krause (Fellow), Baltimore, addressed the Brooklyn Thoracic So- 
ciett , October 16, on “ Modern Management of Clinical Tuberculosis ’ 


Dr Paul P McCain (Fellow), Medical Director and Superintendent of the 
North Carolina Sanatorium for the Treatment of Tuberculosis has been appointed 
manager of a new state sanatorium now under construction at Black Mountain, near 
Asheiille A unit of the new hospital will be finished by April, 1937 Dr McCain 
Mill ha\e charge of both institutions, Muth assistant managers at each 
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The Philadelphia County Medical Society adopted a new plan for meetings of 
its branch societies by arranging a symposium on the diagnosis of sj’^philis, the sym- 
posium being presented in turn before each branch The speakers were 

Dr Jefterson H Clark (Fellow), laboiatory aspects, 

Dr Sigmund S Greenbaum (Fellow), lesions of the skin and mucous membranes. 
Dr William Egbert Robertson (Fellow), cardiovascular syphilis. 

Dr Michael A Burns (Fellow), s 3 'philis of the nervous system 


Dr James E Paullin (Fellow), Atlanta, was elected President of the American 
Clinical and Climatological Association at its annual meeting in Richmond, Va , Oc- 
tober 26 to 28 

On the program appeared Di Howard F Root (Fellow), Boston, “Insulin 
Protaminate m Treatment of Diabetes”, Di Frederic M Hanes (Fellow), Durham, 
N C, “Metabolic Studies in Sprue”, Dr Edgar Mayer (Fellow'), New' York Citj, 
“The Dietary Treatment of Tuberculosis — More Recent Aspects”, Dr Lewis J 
kloorman (Fellow), Oklahoma Citj', “Calcification of the Spleen”, Dr Ro> R 
Snow'den (Fellow'), Pittsburgh, “Treatment of the Thyroid Crisis” 


Dr Edward J Murray (Fellow'), Lexington, Ky , has been chosen President of 
the Southern Tuberculosis Conference 


Dr Roland N Klemmer (Fellow), Lancaster, Pa, w'as recently elected as Chief 
of the Medical Department of the Lancaster General Hospital 
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DR HENRY FARNUM STOLL 

Henry Farnum Stoll, M D (Fellow and College Governoi for Connecti- 
cut), Haitford, Connecticut, died Septembei 28, 1936 

Dr Stoll was boin in Port Jems, Ne\\ York, Ivlay 25, 1878, the son of 
Albert and Elizabeth Farnum Stoll He recened his preliminary education 
in the public schools of Port JerMs, attended Cornell for two }ears and then 
took his medical tiainmg at Columbia Universit\, College of Ph3sicians and 
Surgeons, from which he graduated in 1902 

Following his giaduation. Dr Stoll sei\ed an internship at the Hart- 
ford Flospital and then began the practice of medicine in Hartford, Con- 
necticut His piofessional career was dcAOted to internal medicine, to the 
literature of which he contributed fift^-nine articles His contributions on 
the subject of tuberculosis are outstanding, numbeiing twenty-five 

In 1905 Dr Stoll became Assistant Physician to the Hartford Hospital, 
Assistant Visiting Physician in 1910 and Visiting Physician from 1923 until 
his death He also held numerous hospital appointments throughout Con- 
necticut as Consulting Physician 

Duung the World War Dr Stoll served in the Medical Corps of the 
Ainiy as Captain and Major, being assigned as Instructor m the Diagnosis 
of Tuberculosis, Army Medical School, Washington, D C 

Dr Stoll became a Fellow of the American College of Phjsicians on 
April 8, 1929 and Governor for Connecticut in 1930 The College meant 
a great deal to Dr Stoll and its welfare interested him deeply He was a 
member of numerous other medical societies, local, state and national, and 
a past president of the Haitford County Medical Society 

On September 19, 1911, Dr Stoll married Miss Eleanor Roberts who, 
with his daughter. Miss Hortense Stoll, survives him 

Dr Stoll was an energetic, arduous worker and student His devotion 
to Medicine, his eagerness in the search for better methods of diagnosis and 
treatment, and his wise counsel long made him an outstanding medical con- 
sultant m Connecticut Possessed too of a delightful sense of humor he 
was a most genial friend and companion 

With the passing of Dr Stoll, another great physician has been taken 
from us Of him one of his OAvn patients has well said, “ Though his 
presence will be keenly missed, the memory of his indomitable spirit will 
endure through the years and be a source of strength to those who were 
fortunate enough to be numbered among his friends ” 

Otto G Wiedman, M D , F A C P 
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DR ROBERT SPEAR 

Di Robert Spear (Fellow), East Chicago, Ind , died August 23, 1936, 
aged 68 years He was a native of Cobourg, Ont He graduated from the 
Faculty of Medicine of Trinity University, Toronto, Ont , in 1897 

He served with the U S Army m the World War, was a former member 
of the East Chicago School Board, and had been a member of the Staff of 
St Catherine’s Hospital in East Chicago since the opening of the institution 
m 1929 He had practiced m this vicinity since 1897 

Dr Spear was a member of the Lake County Medical Society, the 
Indiana State Medical Association, the American Medical Association, and 
had been a Fellow of the Ameiican College of Physicians since 1925 

DR GORDON LEE HASTINGS 

Di Goidon Lee Hastings (Fellow), Little Rock, Aik , died September 
14, 1936, at the age of 39 For the last three years he had served as Assis- 
tant State Health Officei and Director of Rural Sanitation of the Arkansas 
State Board of Health He was a native of Virginia and was a graduate 
of Randolph Macon His professional degree was conferred by the Medical 
College of Virginia After ser\ing an internship at the Stuart Circle Hos- 
pital in Richmond, he took postgiaduate work at the Rockefeller Training 
Station at Indianola, Mississippi In 1929, he came to Arkansas where he 
made an enviable record in public health work He obtained a M P H 
degree m 1935 from the Harvard School of Public Health 

Shortly before liis untimely death, Dr Hastings had been elected to the 
Assistant Prof essoi ship in the Depaitment of Public Health Instruction of 
the University of Michigan He was at his parental home visiting prioi 
to taking up his new duties when he was suddenly stiicken with an acute 
cardiac failure He was married and had one son 

Dr Hastings was elected a Fellow of the American College of Physicians 
in 1934 He was also a membei of the Pulaski County Medical Society, 
the Arkansas State Medical Association, the Southern and the American 
Medical Associations 

Not of the aggressive type but on the contiaiy, modest and unassuming, 
Dr Hastings nevertheless was an outstanding physician in his chosen field 
I-Iis loss will be mouined not only by his family but by his foimer confreres 
and a host of fi lends 

Oliver C Melson, M D , F A C P , 

Governor foi Aikansas 
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FURTHER STUDIES ON INTOXICATION WITH 

VITAMIN D - 1 

By I E Stuck, M D , H Deutsch, A B , C I Reed, Ph D , and H C 
Struck, Ph D , Chicago, Illinois 

With the extensive application of massive doses of vitamin D as a 
therapeutic agent m vai lous clinical conditions ■■ ' numerous criti- 

cisms have arisen which may be summarized as follows 

1 Hypervitammosis D may pioduce symptoms of hyperparathyroidism 

2 The therapeutic use of vitamin D is rational only in conditions of 
known deficiency 

3 Animals experimentally treated with vitamin D concentrates fiave 
shown extensive calcium deposits m various tissues, and other pathological 
changes have been found There is, thus, danger of permanent injury to 
human subjects 

It IS not the purpose of this paper to discuss the therapeutic value of con- 
centrated vitamin D in any clinical condition Only by more extensive clini- 
cal investigation can its therapeutic value be established finally 

That vitamin D in massive doses may be toxic to any individual, animal 
or human, has been recognized m all stages of this series of investigations 
which was begun early in 1929, and its administiation to human subjects 
has been governed accordingly It is the purpose of this paper to present 
evidence bearing on these questions The first of these questions has been 
discussed very thoroughly by Shelling,® who concluded that the preponder- 
ance of evidence is against the view that the activity of vitamin D is de- 
pendent upon the functional integrity of the parathyroids and in favor of the 
existence of an antagonism between the two The second criticism is purely 
speculative If this idea held true very few therapeutic procedures now in 
use could be justified 

* Received for publication September 26, 1936 
... the Departments of Medicine and of Physiology, College of Medicine, Univer- 

s'tj of Illinois, Chicago ^ , 

T , I this investigation at various stages has been supported in part by grants from Mead 
■a ’’^°n and Company, the Graduate School Research Fund, University of Illinois, the 
Academy of Arts and Sciences, the Wisconsin Alumni Research Foimdatmn, 
c,_ ’“Ornmittee on Therapeutics of the American Medical Association , and the Phi Kno 
^'gma Medical Fraternity 
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In considering the nature of the action of inassue doses of vitamin D it 
IS assumed that the action is ver}^ diflferent fiom the physiological effects of 
small doses It is so different, in fact, that the concentiated material may 
be considered tentatively as a different substance At the same tmie there 
is some legitimate doubt as to the justification foi this attitude 


Table I 

Observations on Dogs Receiving Vitamin D 





Kidney 
Mg Ca/ 

Max 

Microscopic 

\Vt 

Loss 

Per 

Cent 

Other 

Symptoms 

of 

Toxicity 

No 

units/ 

Days 

100 gm 

Blood 




K/day 


Dry 

Tissue 

Ca 

Cell 

Degen 

Ca 

Stain 

1 

500 

8 

671 

19 90 

5 

5 

40 

Severe 

2 

500 

9 

212 

21 60 

5 

5 

32 

Severe 

3 

500 

9 

— 

— 

— 

— 

28 

Severe 

4 

500 

11 

— 

— 

— 

— 

38 

Severe 

5 

200 

18 

— 

— 

— 

— 

44 

Severe 

6 

200 

10 

— 

— 

— 

— 

34 

Severe 

7 

130 

7 

598 

16 36 

4 

3 

30 

Severe 

8 

125 

12 

52 


1 

0 

23 

Mild 

9 

100 

30 

no 


0 

0 

7 

Mild 

10 

100 

6 

676 

14 98 

3 

1 

19 

Severe 

11 

100 

20 

— 

— 

— 

— 

23 

Severe 

12 

100 

13 

— 

— 

— 

— 

17 

Moderate 

13 

60 

7 

340 

23 36 
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0 

24 

Severe 

14 

60 

13 

540 

23 29 

1 

1 

20 

Severe 

IS 

60 

8 

685 

18 16 
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— 

9 

Severe 

16 

60 

7 

800 

19 56 

4 

2 

+ 17 

Mild 

17 

60 

12 

865 

Iff a 

— 


0 

Severe 

18 

60 

13 

1221 

Bii 

5 

5 

37 

Severe 

19 

60 

20 

— 

— 

— 

_ 

42 

Sev'ere 

20 

60 

10 

— 

— 

— 


30 

Severe 

21 

50 

17 

3464 

27 00 

5 + 

5-i- 

15 

Severe 

22 

23 

24 

25 

26 

50 

50 

50 

50 

48 

43 

35 

12 

24 

35 

119 

47 

18 90 

21 50 

1 

0 

0 

0 

21 

10 

28 

19 

6 

Moderate 

Moderate 

Severe 

Severe 

Mild 

27 

28 

38 

37 

10 

47 

2200 

115 

16 02 
23 16 

5 

? 

5 

0 

18 

48 

Severe 

Mild 

29 

30 

35 

35 

73 

33 

1148 

693 

19 30 
15 60 

5 

5 

5 

5 

60 

Severe 

Severe 

31 

35 

23 

597 

16 47 

5 

5 

35 

Severe 

32 

33 

35 

35 

8 

60 

407 

22 74 

1 

? 

17 

26 

Mild 

Mild 

34 

35 

35 

35 

54 

30 

— 

— 

— 

— 

40 

Moderate 

36 

35 

26 






29 

Severe 

37 

25 

33 

1214 

19 38 

4 

4 

42 

13 

Severe 

Moderate 

38 

25 

62 

131 

15 80 

1 

1 

15 

Mild 


Died in coma 
Died in coma 
Died in coma 
Died m coma 
Died in coma 
Died in coma 
Died in coma 
Died of distemper 
Died of distemper 
Died of distemper 
Died in coma 
Found dead 
Died of distemper 
Died in coma 
Found dead 
Found dead 
Found dead 
Died in coma 
Died in coma 
Died m coma 
Died in coma 
Found dead 
Allowed to reco\ er 
Died in coma 
Died in coma 
Fair condition when 
killed 

Died in coma 
Good condition when 
killed except ema- 
ciate 

Died in coma 
Poor condition uhen 
killed 

Poor condition when 
killed 

Died of distemper 
Fair condition when 
killed 

Found dead 
Found dead 
Found dead 
Good condition when 
killed 

Good condition when 
killed 
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Tabi e I — Conlimied 



1000 

units/ 

K/day 


Kidney 
Mg Ca/ 

Mav 

Microscopic 

Wt 

Loss 

Per 

Cent 

Other 

Symptoms 

of 

ToMcity 


No 

Days 

1 00 gni 
Dry 
Tissue 

Blood 

Ca 

Cell 

Degen 

Ca 

Stain 


39 

25 

70 

— 

— 

— 

— 

18 

? 

Good condition when 
killed 

40 

25 

79 

— 

— 

— 

— 

8 

Moderate 

Found dead 

41 

25 

50 

— 

— 

— 

— 

22 

Severe 

Died in coma 

42 

25 

56 

— 

— 

— 

— 

5 

Severe 

Died in coma 

43 

25 

16 

— 

— 


— 

20 

Sev ere 

Died of distemper 

44 

20 

38 

228 

13 26 

0 

0 

0 

0 

Good condition when 
killed 

45 

20 

41 

186 

12 90 

0 

0 

3 

0 

Good condition wdien 
killed 

46 

20 

67 

174 

11 78 

0 

0 

5 

Mild 

Good condition w'hen 
killed 

47 

20 

83 

203 

12 02 

i 

0 

0 

0 

Good condition when 
killed 

48 

20 

120 

93 

11 00 

0 

0 

+ 7 

0 

Good condition when 
killed 

49 

20 

60 

— 

— 

— 

— 

0 

Mild 

Died of distemper 

SO 

20 

93 

— 

— 

— 

— 

0 

0 

Good condition when 
killed 

51 

20 

80 

— 

— 

— 

— 

7 

? 

Allowed to recover 

52 

20 

55 

— 

— 

— 

— — 

0 

0 

Good condition when 
killed 

53 

20 

40 

— 

— 

— 

— 

0 

0 

Good condition when 
killed 

54 

IS 

62 

212 

16 85 

? 

0 

5 

Slight 

Died from distemper 

55 

IS 

136 

147 

11 83 

0 

0 

0 

Slight 

Good condition when 
killed 

55 

15 

70 

86 

12 15 

0 

0 

0 

0 

Good condition when 
killed 

57 

15 

153 

262 

10 80 

0 

0 

+ 16 

0 

Good condition when 
killed 

58 

15 

56 

248 

11 50 

0 

0 

0 

0 

Good condition when 
killed 

59 

15 

61 

— 

— 

— 

— 

+ 12 

0 

Good condition when 
killed 

60 

IS 

61 

— 

— 

— 

— 

0 

0 

Good condition when 
killed 

61 

15 

67 

— 

— 

— 

— 

0 

0 

Good condition w'hen 
killed 

62 

63 

64 

15 

90 

— 

— 

— 

— 

+ 10 

0 

Good condition when 
killed 

15 

47 

— 

— 

— 

— 

0 

0 

Good condition w+en 
killed 

15 

30 





5 

0 

Good condition when 
killed 


Early experience with impuie preparations of vitamin D, particularly 
^ foad, has led to a great deal of misunderstanding and fear of overdosage 
ori the part of those who have had little acquaintance with the fundamental 
involved This point has been adequately discussed b}*- Bills “ 
uffice It to say that most of this earlier v ork must be disregarded when con- 
the effects produced by the highly purified preparations now a\ail- 
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Experiments on Toxicity or Vitamin D tor Dogs 

The effects of massive doses of vitamin D must be judged on the basis 
of the dose per unit body weight and not on the absolute size of the dose 
When considered m this light the order of increasing susceptibility appears 
to lun as follows lat, dog, human, rabbit, with little difference between the 
dog and human, while the rat is very much more resistant, and the rabbit 
much less so 

In the experiments on dogs, vitamin D was administered m the form of a 
solution of activated ergosterol in corn oil'*' (1,000,000 units per gm ) or 
of calciferol t dissolved in corn oil Most of the administration was done 
orally A few animals received intravenous injections in which form the 
material is slightly more effective The results of experiments on 64 adult 
healthy dogs aie shown m table 1 The daily dose ranged from 15,000 to 
500,000 units per kilogram of body weight as shown in the first column 
An effort was made to adjust the dose to decreasing body weight so that the 
ratio between the dose and the weight of metabolising tissue remained fairly 
constant 

The figures in the second column represent the actual number of days of 
administration of the vitamin D and, therefore, the number of days the 
animals smvived the tieatment Usually those that did not die were killed 
on the day following the last dose, otheis within two to three days With 
amounts greater than 50,000 units daily the avj'erage survival period was 12 
days , with amounts between 20,000 and 50,000, 39 days , and with 20,000 
units or less, 68 days 

At death, tissues were taken for chemical analysis and for microscopic 
examination In an earlier report on analyses of 13 different tissues in a 
series of dogs, it was shown that the kidney is the most vulnerable of any 
tissue to the calcifying action of vitamin D In order to conserve space, 
only the figures for the calcium content of the kidney are included In all 
other tissues the findings were very inconstant Analyses of tissues of nor- 
mal dogs have shown a calcium content in the kidneys ranging from 29 to 
301 mg per 100 gm of dried tissue with a mean of 85 mg The calcium 
content in the kidneys of 33 of the 64 dogs is shown in the third column 
of table 1 

With a daily dose above 50,000 units per kg the average content of cal- 
cium in the kidney was 564 mg per 100 gm of diied tissue, between 20,000 
and 50,000, 921 mg , and with 20,000 units or less, 183 mg The lower 
av^erage in the first group may possibly be i elated to the shorter peiiod of 
suivnv^al The average in the third gioup is obviously lower because the 
dose was not great enough to cause as much deposition 

In the fourth column the figures represent the maximum concentration of 

* Supplied mainlj bv Mead Johnson and Company, also by Abbott Laboratories, Parke 
Davis and Companj and Winthrop Chemical Company 

T Supplied by Mead Johnson and Company, Winthrop Chemical Company, and Glaxo 
Laboratories 
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plasma calcium found at any tune The level was not constant m any 
group Veiy high levels were seldom constantly maintained In figure 1 
IS showjn the distribution of the figures observed in dogs in relation to the 
daily dose of vitamin D It is obvious that there is little correlation between 
the two factors With daily doses greater than 20,000 units per kg e-very 
animal at some time showed ^ery high concentrations, but the level fluc- 
tuated greatly in each animal W ith lower doses the figures are within the 
normal range for heparinized plasma 
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Fig 1 The blood calcium in 43 normal dogs under treatment with vitamin D In 
each column are shown the total number of determinations made on all m each dosage 
group Successive determinations on the same dog appear on the same ordinate 

For purposes of simplicity of recording and comparing the microscopic 
findings, a scale of 1 to 5 arbitrary units was used, although this method is 
open to some objection The only striking microscopic findings were de- 
generation of individual cells and the presence of deeply stained areas of 
calcium deposition In recording the degree of cell injury, a unit of 1 
indicates the presence of only occasional degenerated cells, twm or three in a 
single field A unit of 5 indicates a stage in which considerable masses of 
contiguous cells had undergone degeneration However, this stage always 
occurred m conjunction with a comparable stage of calcium deposition It 
will be seen that the relationship between the degrees of cell destruction, 
calcium deposition and calcium content of the tissue varies considerably, 
out that in general those tissues having the higher calcium content by analy- 
sis showed the more extensive injury These injuries appeared first and 
were most numerous in the collecting tubules but later were extended quite 
generally throughout the organ In only one animal were calculi found in 
the tubules (No 21, table 1) 

It appears that cellular injury occurs first and that calcium deposition 
Hen takes place at the sites of these injuries In four animals (Nos / , 18, 
^>31) showing extensive damage to the kidney, there was no evidence of 
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cellulai injtiiy noi of excessive calcium deposition in any other tissue 
examined 

From evidence obtained on 12 othei animals not included in the table, it 
appears that considerable loss of weight may occui before theie is any evi- 
dence of injury to cells, but this was not invariably the case 

Our observations do not confirm those of Appelrot to the effect that 
hypervitammosis D produces medial thickening in arteries In only four of 
the 64 dogs examined, i e , numbers 18, 21, 27 and 29, was this observed 
In each case there was some medial thickening m the aoita and occasionally 
in smaller arteries 

Loss of weight was marked in 36 out of the 43 dogs receiving more than 
20,000 units per kg per day One retained constant weight, one gained 17 
pel cent As previously suggested,*’ the early weight loss appears to be due 
mainly to impoverishment of fat depots When dog No 28 was examined 
at autopsy it was almost impossible to find any macroscopic fat deposits 
This dog lost 48 per cent of the original weight, yet showed only mild 
objective symptoms of toxicity and was lively and active at the termination 
of the experiment There was practically no microscopic evidence of cell 
injury The plasma calcium was maintained at a higher average level over 
the period of the experiment than in any other animal m our experience 

On the other hand, dog No 21 lost only 15 per cent of the initial weight, 
although the kidney content of calcium was higher than in any other animal 
These two animals sei ve to show clearly that weight loss is not an inevitable 
accompaniment of fatal intoxication in dogs 

f One of the characteristic features of fatal hypervitammosis D is the 
/ piemortal coma This condition is usually, though not always, preceded by 
' partial paralysis, slow, shallow respiration, fine, thready, rapid pulse, saliva- 
tion, and often by psychic changes of such a nature that a previously tame, 
friendly dog may become unmanageable and even vicious Very often the 
symptoms resemble those following an injection of oil of wormwood This 
condition may peisist for seveial days but usually appears from two to three 
hours before death It is piobable that all of the dogs labelled “ found 
dead ” passed through this stage during the night, but the actual tram of 
symptoms could not be obseived None of the animals that weie killed were 
in this stage 

The objective symptoms of toxicity were much the same as those pie- 
viously described for the huinan,^ such as weakness and lassitude, anoiexia, 
polydipsia, polyuiia, psychic disturbances, diarrhea Bloody feces were 
passed by 1 1 of the 64 dogs In addition, petechial hemorrhages were found 
^ m the mucosa of the stomach and intestines at autopsy 

With eight exceptions all of the 43 dogs receiving more than 20,000 
units per kg per day died spontaneously Nine of these died from dis- 
temper Of the nine, three were in such a condition that early death in coma 
was predictable Of the eight exceptions, one was allowed to recover Of 
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the seven that were killed, two would probably have died The othei five 
would probably have recovered with cessation of the treatment 

Among the 20 dogs receiving 20,000 units or less per kg there wei e no 
evidences of cell injury, insignificant weight loss, very little evidence of toxic 
symptoms, and with the exception of two dogs that died from distemper and 
one that was allowed to recover all wei e in good condition when killed 

Thus, it may be concluded that vitamin D up to 20,000 units per kg pei 
day for periods ranging up to 153 days is not seriously injurious to normal 
dogs In greatei amounts theie is a wide range of susceptibility entirely 
unpredictable from any data at piesent available 

That the toxic effects may be characterized as true hypervitammosis D 
IS proved by the fact that in four instances (numbers 7, 17, 29, 34) the 
vitamin preparation administeied was crystalline calciferol (40,000,000 units 
per gm ) m solution in coin oil This piepaiation contained no toxic by- 
products and yet the results were quite compaiable with those from the same 
dose of activated ergosterol wduch may contain some inert mateiial but 
practically no toxisterol 

In another series of experiments the dogs were brought to a stage of 
extreme toxicity with vitamin D and the administration was then discon- 
tinued The state of toxicity was manifested by loss of weight, anorexia, j 
hstlessness and paralysis, and, m six animals, prostration After varying 
intervals, when there was objective evidence of complete recovery, the ani- 
mals were killed and subjected to the same examination as m the other series 
The results are shown in table 2 In the first column ai e shown the periods 


Table II 


No 

Days 

Recov- 

ery 

Days 

Units/ 

K/Day 

Kidney 

Ca 

Max 

Blood 

Ca 

Microscopy 

.... 

Wt 

Loss 

Per 

Cent 


Cell 

Degen 

Ca 

Stain 

1 

24 

126 

15,000 

257 

18 59 

0 

0 

6 

Good condition 

L 

15 

9 

20,000 

48 

19 89 

0 

0 

13 

Good condition 

o 

80 

102 

20,000 

212 

1741 

0 

0 

7 

Good condition 

c 

10 

48 

25,000 

323 

22 13 

0 

0 

30 

Good condition 

o 

5 

113 

30,000 

240 

19 14 

0 

0 

43 

Good condition 

7 

5 

107 

35,000 

242 

19 43 

0 

0 

30 

Good condition 

0 

35 

20 

50,000 

151 

16 87 

0 

0 

10 

Good condition 

0 

18 

115 

50,000 

272 

14 62 

0 

0 

29 

Good condition 


2o 

38 

50,000 

300 

19 30 

0 

? 

45 

Fair condition Still 15 

10 









per cent under weight 


10 

8 

105,000 

218 

18 72 



— 

30 

Fair condition 10 per 

■ — 









cent under weight 


° a ministration of the vitamin, m the second the daily dose per kg , and in 
e third the recovery interval allowed Actually in the dogs No 4, 6, 
and 8 complete recovery of weight was accomplished in 53, 86, 73 and 60 
aays respectively Animals No 9 and 10 were killed before weight 
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recovery was complete because both were definitely overweight when the 
experiments were begun 

Eight additional dogs were originally included m this series but all of 
these were m the terminal stages of toxicity desciibed above when the treat- 
ment was discontinued, and all died within two to seven days Six of these 
were already prostrate when administration was discontinued 

In all but one (dog No 4) the kidney content of calcium was within 
the normal range, although all showed figures m the higher limits of the 
normal range except Nos 2 and 7 The average weight loss approxi- 
mated that in comparable dosage ranges in the first series 

The maximum concentrations of plasma calcium observed were all high 
Microscopic examination of the tissues showed no definite evidence of cal- 
cium deposition and no cellular injury In Nos 2 and 5 there was some 
distortion of the collecting tubules m the kidney by fibrosis No vascular 
lesions were found 

From these experiments it appears that dogs may recover from extreme 
stages of toxicity and that whatever tissue injury occurs m-^y be reparable 
In extremes the result may be fatal before repair can be effected 

In the experiments on animals repoited by others, so far as the potency 
of the dose can be calculated, toxicity has occurred only with doses above 
20,000 units per kg per day Since the relation of dosage to weight has not 
been stressed before, many other workers have failed to record data which 
would make it possible to calculate the dose m terms of units per kilogram 
In both of our series it is appaient that the total amount of vitamin ad- 
ministered IS not the most important determinant of the degree of toxicity 
since large doses have been tolerated well over long periods while smaller 
doses have produced drastic effects in a few days Nor is the magnitude of 
the daily dose the sole factor In geneial both dogs and human subjects 
appeared to be less sensitive during winter months 


Table III 


Dog No 

1 

2 


Units/kg /day 

60,000 

30,000 


Initial plasma Ca 

11 60 

10 89 


5th day 

12 03 

14 62 


7th day 

12 00 

13 90 


14th day 

14 00 

12 44 


15th day 

11 30 

11 79 


16th day 

12 57 

11 12 


21st day 

12 10 

12 15 


22nd day 

11 34 

— 


23rd day 

12 00 

13 25 


24th day 

dead 

— 


26th day 


12 24 


30th day 


9 70 


31st day 


13 00 


32nd day 


11 93 


33rd day 


dead 



* 
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It has been emphasized many times that the diet is a very important 
factor in conditioning toxicity All of these animals were kept on the stock 
kennel diet throughout and no variations were introduced at any time 

It is also apparent that the concentration of plasma calcium is not closely 
correlated with toxicity Many investigators have been inclined to use the 
terms “hypercalcemia” and “toxicity” interchangeably Many experi- 
ments have been done which clearly disprove a causal relation between these 
conditions but the two experiments reported in table 3 will serve to illustrate 
the point Both of the animals shoAved some hypercalcemia, but it was by no 
means pronounced Number 1 received twice the dose of number 2, but 
except for the earlier death there was no striking difference When one 
contrasts these figures ivith the high figures for some of the animals that 
survived as in tables 1 and 2, it is a fair assumption that hypercalcemia per se 
IS not the cause of toxicity 

Observations on Human Subjects 

The enormous absolute doses of vitamin D that have been administered 
to human subjects have naturally aroused some question If, however, one 
bears in mind that human and canine susceptibility seem closely approxi- 
mated, and if one gives due consideration to tlie weight/dosage relationship, 
it appears that few of the human subjects have ever received amounts com- 
parable to the highest doses tolerated by the dogs of this series 


Table IV 




Male 



Female 


Total No 

No Toxic 

Per Cent 

Total No 

No Toxic 

Per Cent 

Postoperative tetany 

2 

0 

0 

15 

4 

26 4 

Hay fever and asthma 

178 

13 

73 

322 

24 

74 

Arthritis 

43 

5 

11 6 

107 

11 

94 

Miscellaneous 

12 

1 

83 

23 

3 

13 

Normal subjects 

63 

1 

1 5 

8 

1 

12 5 


298 

20 

67 

475 

43 

9 

Total subjects 





773 


Number toxic 





63 


Per cent toxic 





8 



Table 4 shows the status of 773 human subjects who have received 
amounts of vitamin D above 100,000 units daily The doses i otittnely given 
langed upward from 200,000 units total daily dose for periods ranging from 
seven days to five years With such a dose a 50 kilo subject would receive 
only 4,000 units per kg per day With 300,000 units a 60 kg subject would 
receive 5,000 units per kg per day This table, of course, does not take into 
account the vmywg dosages, so that one cannot draw conclusions as to com- 
parative susceptibility in the various groups of subjects HoAvever, it ap- 
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pears, from other statistics too voluminous to include here, that the older 
of decreasing susceptibility among the different groups of patients is 
aithritis, normal subjects, hay fever alone, hay fever with asthma, tetany 


Table V 


Units/kg /day 

No 

No Toxic at 
any Stage 

Per Cent Toxic 

1500-3000 

5 

5 

100 

3000-5000 

555 

25 

45 

6000-7000 

123 

18 

14 6 

8000-15,000 

70 

11 

15 7 

15,000-25,000 

16 

3 

18 8 

25,000-35,000 

4 

1 

25 


773 

63 

8 + 


In table 5 the incidence of toxicity at each range of dosage is shown 
This analysis does not take into account the duiation of administration since, 
as Avas indicated by the experiments on dogs, the total amount does not 
seem to be the most important factor Nor does it take into account the 
effect of simultaneous administration of yeast as a protective measure which 
was done with many human subjects This procedure has already been 
discussed rathei fully * “ The first five subjects may be disregarded since 
they became nauseated from corn oil as leadily as from viosterol, so that 
they do not represent true hypervitaminosis D, but rather some kind of sen- 
sitivity not related to the vitamin It is probable that some of those sub- 
jects included m the toxic groups at higher dosage were of this type The 
shortest period of administration that pioduced intoxication in the group on 
3,000 to 5,000 units per kg per day, was 87 days Since the condition m 
this instance developed very suddenly and witliout any weight loss, it is 
possible that some unrecognized disturbance rendeied the subject tem- 
porarily more susceptible On discontinuance of administration of vitamin 
D prompt recovery occurred, sliid four days later the treatment was resumed 
and continued four months without further disturbance 

In the group on 6,000 to 7,000 units per kg per day the shortest period 
for development of toxicity was 60 days In this instance there was a loss 
of four pounds in two days The condition was abated sufficiently to re- 
sume only after eight days without treatment A second mild intoxication 
occurred three months later 

In the last two groups the high doses Avere not continued beyond 10 days 
except in one case, legardless of A\diether intoxication occurred In this 
case one of the authors, a normal subject, took 35,000 units per kg per day 
(3,000,000 units total daily) foi 15 days Avithout any eAudence of dis- 
turbance of any kind 

Vrtiak and Lang' have recently leported 100 per cent incidence of tox- 
icity in a series of 22 human subjects to Avhom massive doses of vitamin D 
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were administered The discrepancy between this high incidence and the 
relatively low incidence in our series is difficult to explain at present 

The symptoms of hypervitammosis D m human subjects were desciibed 
fully in an earlier paper * It remains now to con elate these findings with 
the experimental lesults on animals Tentatively we suggest that the course 
of events is as follows First, cellular degeneration occurs, more commonly 
m the kidney Concurrently there may be loss of weight and other objective 
symptoms If weight loss occurs before other symptoms it is probably due 
solely or mainly to increased fat catabolism Second, deposition of calcium 
occurs at the sites of cell injury, apparently this does not occur except as a 
secondary result of such injuiy Third, up to advanced stages of toxicity 
these processes may be leparable m dogs if the vitamin D administration is 
discontinued 

From the lesults of previously reported work^®’^" it appeals that the 
calcium removed from the tissues during lecoveiy is excreted in the urine 
At least, repair is not complete until the urine calcium excretion becomes 
normal 

The increased excretion of calcium that usually takes place under 
massive administration of vitamin D m both human subjects and dogs is not, 
however, due solely to removal of the microscopic deposits m the soft tissues, 
because the increase in the urine begins before there is any microscopic oi 
chemical evidence of excessive deposition in soft tissues The source of this 
initial increase in the urine has not yet been determined, but fiom Shelling’s 
discussion it probably comes from the trabeculae of the bones Generally 
the average level of blood calcium is decreased after the excretion is in- 
creased 

We have made no examination of blood pressuie in dogs, but a large 
number of the human subjects were examined at frequent intervals over long 
periods Since there have been no significant changes the data are omitted 
In most instances there seems to be some tendency to a slight decrease in the 
general level This, of course, does not eliminate the possibility of medial 
proliferation in the arterioles 

Our human subjects ranged m age from 17 to 76 years Older subjects 
were generally less readily intoxicated but recovered less readily when in- 
toxication did occur, and seemed to be somewhat more sensitive thereafter 
There aie on record only two instances of death in human subjects, 
cci tamly due to hypervitammosis D, since the more highly purified prepara- 
tions became available One of these, recently leported by Thatcher,^"* was 
probably a case of idiosyncrasy to vitamin D It is difficult to determine 
fiom the report the unit dosage However, it is cleai that the administra- 
tion was continued after intoxication was markedly developed 

We wish to stress that administration of vitamin D should be discon- 
tinued at once Avhen the symptoms of intoxication appear Neither animal 
nor human subjects m our experience have ever recovered from the toxic 
condition while administration continued 
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The other case has not yet been repoited in detail in the literature, but 
the reports of the coionei and the attending physician reveal the following 
facts A physician, aged 74, weight 290 pounds, undertook self medication 
with a concentiated solution of activated ergosterol Owing to an eri 07 in 
calculation of the dosage he received 2,300,000 units daily for 18 days or 
appioximately 18,000 units pei kg per day, a dose 10 times that intended 
Since he was veiy obese the dose per kilogiam of actively metabolizing tissue 
was much greatei The symptoms described were quite typical of hypei- 
vitaminosis D, with hypei calcemia, so that there is no doubt that in this case 
the treatment was the immediate cause of death However, the presence 
of generalized arteriosclei osis suggests that this was a fundamental handicap 
to his recoveiy after discontinuing the treatment 

The administiation of similar or largei amounts in our series without 
serious disturbance should not be interpreted to mean that such treatment 
can be undertaken without caution In fact, our experience indicates clearly 
that administration of massive doses of vitamin D should not be undertaken 
for any cause except under the careful supervision of a physician who can 
and will carefully check the patient’s condition at frequent intervals and who 
will see to it that the treatment is discontinued promptly on the appearance 
of the first signs suggestive of toxicity 

It is probable that any suggestion of kidney dysfunction should consti- 
tute an absolute contraindication Until further mfoimation is available 
arteriosclerosis also should pi obably be considered a contraindication Con- 
sequently, this form of treatment should be administered to older subjects 
only with extreme caution 

Neveitheless, if these precautions are obseived, massive doses of vitamin 
D may be utilized therapeutically as safely as many other agents adminis- 
tered daily That its misuse has resulted in death should not prejudice its 
controlled use under circumstances of possible value 

In view of the extensive experience in administration of vitamin D to 
human subjects with a relatively low incidence of toxicity, and the correla- 
tion of the results of animal experiments with the observations on human 
subjects, we believe that the buiden of proof now rests on those who main- 
tain the undesirability of the use of this form of therapy Its actual prac- 
tical value in particular clinical conditions will, of course, be determined only 
by more extensive clinical experience 

It must be admitted that the mechanism of toxicity is still unexplained 
Our findings do not agree entirely with those of Ham and Lewis It is 
possible that the dose of approximately 600,000 per kg per day or more, 
which these observers administered to rats, was a factor in producing a dif- 
ferent type of lesion Up to the present time conceptions of the physiology 
of vitamin D have peihaps been too circumscribed because of its striking 
effect on calcium metabolism That the thyroid plays an important part m 
the action of vitamin D is indicated b}’’ the results of another investigation 
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Also, It appears that the pathologic effects are greatly accentuated in a hypo- 
thyroid state This may be an important factor m the variability in sen- 
sitivity to intoxication 

The results obtained by Gelfan on isolated frog muscle suggest that 
vitamin D exercises a catalytic effect in peripheral tissues If this should 
be confirmed, it might serve as a forward step in explaining the injury to 
isolated cells in peripheral tissues It is conceivable that the metabolism of 
individual cells might be accentuated to such a point as to result in the dis- 
integration of the cells themselves We have not been able to recognize the 
cellular changes preliminary to disintegration so that we can offer no ex- 
planation of the actual nature of this process 

Summary and Conclusions 

1 Observations on 64 dogs and 773 human subjects receiving massive 
doses of vitamin D have been made and data recorded as to dose per unit of 
body weight, and on the nature of the process of intoxication 

2 Both human subjects and dogs generally survive the administration of 
20,000 units per kilogram per day for indefinite periods without intoxication 

3 Hypervitammosis D first produces cell injury followed by calcium 
deposition This process is leversible and reparable if administration is 
discontinued promptly 

4 Intoxication for short periods does not result in any permanent injury 
that can be recognized by the methods employed in this investigation 

Addendum After this manuscript was written there came to our attention a very 
comprehensive study by Cowdry and Scott i** on normal monkeys under treatment with 
vitamin D m which it was suggested that pathological changes may occur in tissues without 
clinical sjmptoms However it was also suggested that there might be a species peculiaritj 
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THE DIETETIC TREATMENT OF CONSTIPATION 
WITH SPECIAL REFERENCE TO FOOD FIBER ^ 

By John L Kantor, Pli D , M D , and Lenna F Cooper, M A , 

New Yo)k, Y 

The non-cathartic treatment of constipation includes, among other recog- 
nized measures, treatment by diet (vegetables, cereals, fruits, fats and 
water), and treatment by artificial bulk producers (mineral oil, agar, bas- 
sonii, psyllium seed, cellulose and bran) In recent years the artificial 
products have dominated the literature and have perhaps unduly impressed 
the mind of the practitioner Useful as they may be to meet temporary 
conditions, it is now becoming realized that these substances cannot be em- 
ployed indefinitely without the possibility of some interference with nutri- 
tion (Bastedo," Morgan^") 

It therefore seems timely to refocus attention on the diet — for this after 
all must always remain the mainstay m treatment Perhaps the most strik- 
ing finding in examining the scientific basis for our clinical procedures in 
this connection is the fact that apparently no important quantitative studies 
on humans have made much impression on the clinical literature between 
the time of Rubner in the eighteen-eighties to the recent publications of 
such physiologists as Rose,^® Cowgill and their associates Working with 
human subjects, as well as with experimental animals, these observers con- 
firmed the fundamental axiom that there exists a quantitative relation be- 
tween the amount of crude fiber ingested and the laxative result Cowgill 
especially has clearly stated the criteria of laxation, has laid down the gen- 
eral procedure for the study of laxative substances on a fiber-equivalent 
basis, and has suggested that for normal men the physiologic fiber minimum 
for adequate laxation coriesponds to a daily intake of 90 to 100 milligrams 
of fiber per kilogram of body weight This worker confined his attention 
to the use of wheat bran as a laxative In five constipated subjects two were 
relieved by a diet rich in fruits and vegetables, but three others required the 
addition of bran for comfort It might be added that in none of the recent 
work IS there any attempt to standardize the intake of fibrous foodstuffs m 
general, nor to compare the relative value of one of these articles with 
another 

In view of our thesis that constipation should be treated as thoroughly 
as possible by diet before calling upon artificial products for assistance, it 
would appear desirable for the physician to have a sound basis of precise 
information In this regard, however, the current American books on diet 
are not very helpful For even an approximate statement of the quantita- 
tive employment of diet m the treatment of constipation one must go back to 
von Noorden This author advocated the use of a bulky diet containing 

♦Rccened for publication June 29, 1936 
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a daily intake of 300 to 500 gm (10 to 17 slices) of whole wheat bread, 80 
to 100 gm of dried legumes (peas, beans, lentils) in the form of thick soup, 
and 10 to 15 large piunes (about 100 to 150 gm according to our stand- 
ards) This diet gave von Noorden excellent results in Germany for over 
25 years However, it is not equally practical for use in this country be- 
cause of the persistent trend away from breadstuffs and legumes 

For this reason, and because of then recognized superioi laxative prop- 
erties, fruits were selected as the subject of our study Prunes, apples and 
bananas were chosen because of their general attractiveness and availability 
and also for the following specific reasons Prunes, because of their ancient 
repute as cathartics and the recent discoveiy (Emerson ^“) that they contain 
an active principle similar to di-hydroxy-phenyl isatin, related to the com- 
mercial “ isacen ” , apples, because of their wide popularity as “ bowel regu- 
lators ” , and bananas, because of the possibility that their smooth texture 
might make them paiticularly useful in spastic or irritated colons 

This expel iment therefore was planned to determine the relative useful- 
ness of these three fruits on a fiber-equivalent basis The prunes, apples 
and bananas used in our study possessed a fiber content of 1 9 per cent, 
1 4 per cent and 0 6 per cent respectively, repi esenting a ratio of 3 2 1 

Methods 

The subjects selected for this study were nine hospital dietitians They 
were in good general health and carried on their regular work throughout the 
course of the experiment On the basis of their bowel function the subjects 
were classed as follows Regular, thiee subjects (5, 7, 8) , irritable, two 
subjects (1, 3) , constipated, four subjects (2, 4, 6, 9) 

All four constipated subjects showed low basal metabolic rates (exceed- 
ing minus 10), on at least one occasion This finding, it must be confessed, 
surprised us and suggests an intimate relation between an individual bowel 
function and the thyroid secretion It also lends emphasis to what T R 
Brown ^ has long maintained, namely, that constipation may in many in- 
stances be due to a “ forme fruste ” of myxedema 

The experiment was divided into eight periods of at least nine days 
each as follows 

Period I Preliminary Diet uncontrolled 

Period II Low Fiber Basal Fibei content 33 mg per kg from mis- 
cellaneous sources 

Period III First Banana Fiber content 33 mg per kg all from 
bananas 

Period IV Prune “ Low Fibei Basal ” plus 33 mg fiber per kg 
from prunes, making a total of 66 mg fiber per kg 

Period V Second Banana “ Low Fiber Basal ” plus 33 mg fiber pei 
kg from bananas, making a total of 66 mg fiber per kg 

* The figures for prunes and apples were obtained from actual laboratory analysis of 
fruit used in the experiment The fiber content of bananas was obtained from Circular No 
SO, U S Dept of Agriculture ® 
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Period VI Apple “ Low Fiber Basal ” plus 33 mg fiber per kg 
from apples, making a total of 66 mg fiber per kg 

Period VII Medium Fiber Basal Fiber content 66 mg per kg from 
miscellaneous sources (see table 1) 

Table I 

Diet Used in Period VII (“Medium Fiber Basal”) 

Weight of subject 57 2 kg 
Total calories 2255 
Fiber content 66 mg per kg 


Distribution by Meals 
(Grams) 

Food 

(Grams) 


CHO 

Pro 

Fat 

Fiber 

Breakfast 








Grapefruit 

125 

Egg (1) 

50 


67 

5 3 


Milk 

200 

Meat 

100 


20 6 

11 6 


Shredded wheat 

25 

Milk 

200 

10 0 

66 ' 

80 


Sugar 

25 

Bread 

90 

47 9 

80 

1 0 

45 



Shredded wheat biscuit 

25 

20 5 

2 6 

4 

53 

Dinner 


Potato 

200 

38 2 

40 

2 

80 

Meat 

100 

Beets 

100 

96 

1 6 

1 

90 

Potato 

100 

Lettuce 

75 

2 2 

9 

2 

45 

Lettuce 

75 

Grapefruit 

125 

12 6 

6 

3 

38 

Mayonnaise 

10 

Cocoa 


22 0 ' 

80 

10 0 

27 

Bread 

30 

(milk 100 






Butter 

IS 

(sugar 10 






Cream 

30 

(cocoa 6 






Jelly 

20 

Custard 






Ice cream 

60 

(egg (i) 



34 

2 6 




(milk 100 


5 0 

3 3 

40 


Supper 


(sugar 10 


10 0 




Egg (1) 

50 

Ice cream 

60 

14 7 

3 0 

64 


Potato 

100 

Cream 

60 

1 8 

1 3 

24 0 


Beets 

100 

Jelly 

40 

30 9 

4 



Cocoa 

200 

Butter 

40 



34 0 


Bread 

60 

Sugar 

25 

25 0 




Butter 

15 







Jelly 

20 



250 4 

71 0 

108 1 

3 78 

Cream 

30 







Custard 

135 








Period VIII Third Banana “Medium Fiber Basal” plus 33 mg 
fiber per kg from bananas, making a total of 99 mg fiber per kg (see table 
2 ) 

Except for Period I, which served as a control, the diets were weighed 
and so arranged as to fulfill the basic requirements as to caloric value, 
relative proportions of carbohydrate, protein and fat, and total fluid intake 
for the ideal weight for each subject The fiber content was controlled 
throughout except in the first period, being modified from time to time ac- 
cording to the needs of the experiment It also was calculated for the ideal 
weight for each subject Whenever changes in fiber content were made, the 
caloric and basic factors were maintained by manipulating the fiber-free 
foods (eg butter, meat, milk, fruit juices) m the diet (see tables 1 and 2) 
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Table II 

Diet Used in Period VIII (“Third Banana”) 
Weight of subject 57 2 kg 
Total calories 2284 
Fiber content 99 mg per kg 


Distribution by Meals 
(Grams) 

Food 

(Grams) 


CHO 

Pro 

Fat 

Fiber 

Breakfast 








Banana 

115 

Egg (1) 

50 


6 7 

5 3 


Milk 

200 

Meat 

100 


20 6 

11 6 


Shredded wheat 

25 

Milk 

200 

10 0 

66 

80 


Sugar 

25 

Cocoa 

j 

22 0 

80 

10 0 

27 



(milk 200 



1 



Dinner 


(sugar 10 






Meat 

100 

(cocoa 6 






Potato 

100 

Bread 

90 

47 9 

80 

1 0 

45 

Lettuce 

75 

Shredded wheat 

25 

20 5 

2 6 

4 

S3 

Mayonnaise 

10 

Potato 

200 

38 2 

40 

2 

80 

Bread 

30 

Beets 

100 

96 

1 6 

1 

90 

Butter 

15 

Lettuce 

75 

2 2 

9 

2 

45 

Cream 

30 

Grapefruit 

125 

12 6 

6 

3 

38 

Jelly 

20 

Cream 

60 

1 8 

1 3 

24 0 

1 

Grapefruit 

125 

Jelly 

40 

30 9 

4 



Banana 

100 

Butter 

40 


1 

34 0 




Sugar 

25 

25 0 

1 



Supper 


Banana 

315 

66 4 

4 1 

1 9 

1 89 

Egg (1) 

SO 







Potato 

100 



287 1 

65 4 

97 0 

5 67 

Beets 

100 







Cocoa 

200 







Bread 

60 







Butter 

15 







Jelly 

20 







Cream 

30 







Banana 

100 








The periods were marked off fiom each other by the ingestion of a cap- 
sule containing approximately 7^2 giains of caimine or, if menstruation had 
to be considered, the same bulk of charcoal A short basal period of three 
days was interpolated between successive experimental periods to allow for 
hangover effects In addition the first two days of each period were dis- 
legarded foi calculating taxation rates m order to discount any possible 
latent interval In othei words only the last seven days of each experi- 
mental period were used for the final statistics despite the fact that at least 
12 days elapsed from the end of one experimental period to the end of 
another 

The laxation (number of stools) was recorded for each day of every 
period by each subject, the participants also noting the ease of bowel evacua- 
tion (subjective impression) and the character of the stools In this paper 
the laxation is expressed in terms of stools per week per person 
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The total colon emptying time was observed roentgenographically m five 
of the subjects during the first six periods of the experiment This was 
accomplished by following the progress of a standard barium meal through 
the colon and rectum until all traces of barium were spontaneously elimi- 
nated The opaque meal was not administered until the third or fourth 
day of each experimental period by which time the carmine or charcoal had 
been identified in the feces 

The normal total colon emptying time was determined from a review 
of 844 private patients previously published by one of us It was found 
to be 72 hours In the preliminary (control) peiiod only one subject 
showed an emptying time of 72 hours Of the rest, three emptied m 96 
hours and one m 120 hours These figures therefore furnished the base line 
for the present experiment, each subject being compared throughout with her 
original figures 

The weight of the stools was determined m the last two periods by actual 
measurement immediately after passage This served as an additional check 
on laxation since it was found that the increased number of stools did not 
always mean that a laxative effect was being produced 

Experimental Results 

Penod I {Prelimmai y) The diet was not controlled, each subject eat- 
ing what she pleased but recording the following data ideal weight (for 
height, age, sex) , fiber intake per day, individual laxation rate 

The daily fiber intake was estimated from the individual records and was 
found to vary from 44 to 97 mg per kg The average was 68 mg., or two- 
thirds of Cowgill’s physiologic minimum The group laxation (seven day 
total for nine subjects) was 73 The laxation averaged 8 1 stools per indi- 
vidual per week This period was considered typical (“ normal ”) by all but 
one participant, despite the fact that the extremes of laxation varied from a 
maximum of 13 to a minimum of three The total colon emptying time 
averaged 96 hours, with one subject taking 72 hours (ideal), one, 120 hours, 
and the remaining three, 96 hours for evacuation of the standard opaque 
meal 

There w as no absolute correlation between the fiber intake, laxation, and 
colon emptying time The best showing was made m the roentgen-ray 
group by subject 1 with a fiber average of 71 mg per kg , laxation of 9, and 
colon emptying time of 72 hours Subject 6 (not roentgen-rayed) took 
about the same amount of fiber, 75 mg , but had a laxation of 3 Subject 2 
who felt more constipated than usual in this period had a fiber intake of 44 
mg , a laxation of 10, but a colon emptying time of 120 hours Two sub- 
jects (7 and 9) took about the same amount of fiber, 90 and 97 mg, re- 
spectnely, but subject 7 had a laxation of 12 and subject 9 a laxation of 6 
m this period The four constipated individuals took 44, 55, 75, and 97 mg 
of fiber respectively The highest intake was associated w ith a laxation of 6 
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Period II (Lozu Ftbei Basal) The object of this period was to deter- 
mine whether constipation could be pi oduced at will by diminishing the fiber 
content of the diet to one-third the physiologic fiber minimum Maintaining 
the energy and other basic i equii ements, the diet was prepaied to supply a 
fiber content of 33 mg per kg of ideal weight — a fiber level which, accord- 
ing to Cowgill, should produce constipation Such a result was indeed se- 
cured, the group laxation dropping to 58, the individual laxation to 6 4, and 
the colon emptying time increasing to 130 hours 

Eveiy subject felt “ constipated,” the maximum individual laxation being 
8, the minimum 1 The colon emptying time of subject 1 lemained at 72 
hours with 8 stools, but that of subject 2, also associated with a laxation of 
8, was 168 hours The colon emptying time of subject 6(1 stool per week) 
was not studied because she was not in the roentgen-ray group, but was 
estimated as at least 240 hours 

Peiiod III (Fust Banana) This period was introduced to determine 
whether bananas contained any hitherto unknown laxative quality other than 
their fiber (and other carbohydrate) content In order to test this pos- 
sibility, the 33 mg of fiber (from miscellaneous sources) of the basal period 
were completely replaced by the same amount of banana fiber In othei 
woids, all the fiber in this period was derived from banana exclusively It 
took approximately three bananas (315 to 325 gm ) to supply this amount 
of fiber The group laxation was 60, the individual 6 6, the colon emptying 
time 81 In short, all the findings remained the same as in the basal period 
except for acceleration of the colon emptying time It should be noted in 
this connection that five of the nine subjects menstruated during this period 
Since laxation is usually increased by this function, the acceleration of the 
colon emptying time should probably be considei ably discounted 

In view of the above findings, it was concluded that there is no evidence 
that bananas possess any special cathartic value in addition to that of their 
fiber (and other carbohydrate) content 

The diets for the next three periods were constructed according to a uni- 
form plan The basal diet contained 33 mg pei kg of fiber derived from 
miscellaneous sources To this were added 33 mg per kg of additional 
fiber, derived respectively from prunes, bananas and apples, accoiding to 
the fruit studied in each period The total fiber content of the diet was 66 
mg per kg It was decided not to exceed this level because i easonably satis- 
factory laxation had been pi oduced in this group by a similar amount of 
fiber deiived from miscellaneous sources (see Period I) Besides, it was 
thought that the ingestion of more than 33 mg per kg of fiber from a single 
fruit source would so overbalance the diet as to make it impractical for every- 
day use Thus, for example, 66 mg of fiber per kg would mean 6 bananas 
per day, or 40 prunes, or 21/2 apples 

Penod IV (Pi line) Approximately 20 small California prunes (100 
gm edible portion) a day were required to yield 33 mg per kg of fiber 
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The group laxation was 70, the individual laxation averaged 7 7 stools per 
week per person, the colon emptying time averaged 91 hours Five subjects 
found prunes the most laxative of the three fruits tested Two found them 
second best and two rated them least effective 

Peiiod V (Second Banana) The same amount of banana was used as 
in the first banana period, but this was in addition to the 33 mg from mis- 
cellaneous sources of fiber The group laxation was 62, the individual 
laxation averaged 6 8 stools per week per person, and the colon emptying 
time averaged 98 hours One subject found bananas the most laxative 
fruit, three subjects gave it second place, and five subjects found it least 
effective 

Penod VI (Apple) A daily average of 1^/4 to lYz cored and peeled 
“ Delicious ” apples weighing 140 gm and served raw was required to yield 
33 mg of fiber The group laxation was 55, individual laxation averaged 
6 1 stools per week per person, and colon emptying time averaged 115 hours 
Three subjects found this the most laxative period , two found it the most 
constipating The remaining four found it occupying an intermediate 
position, more laxative than bananas, less than prunes 

The next two periods were designed to determine the effect of a diet 
containing the physiologic fiber minimum (99 mg ) m which one-third of 
the fiber was derived from fruit and two-thirds from miscellaneous sources 
The first of these periods (Period VII) served as a control and contained 
66 mg of fiber from mixed sources Banana was the source of the fruit 
fiber used in the last phase of the experiment (Period VIII) 

Laxation was determined not only by recording the daily number of 
stools per subject as heretofore, but in addition by weighing the fresh 
stools immediately after passage The colon emptying time was not deter- 
mined roentgenologically Each period was of nine days’ duration As 
heretofore the periods were marked off by carmine or charcoal and only the 
last seven days in each case were used in the final calculations Five of the 
nine subjects who volunteered for the first six periods were used in this 
study 

Penod VII (Medium Fibei Basal) (see table 1) The diet contained 
66 mg of fiber per kg for each subject, derived from miscellaneous sources 
This period served as control to the final period 

Laxation was fairly normal for the period, averaging 35 stools for the 
group of five, or / stools per person per week The weight of the stools 
averaged 670 6 gm per person per week 

Penod VIII (Thud Banana) (see table 2) The diet was the same as 
in Period VII, plus 33 mg of fiber demed from an average of three 
bananas daily, making a total fiber content of 99 mg per kg for each sub- 
ject As heretofore throughout the experiment this change was effected 
without altering the caloric or other values of the diet 

Laxation was increased to a group level of 38 stools, an average of 7 6 



972 


JOHN L KANTOR AND LENNA E COOPER 


stools per person per week The weight of the stools increased to 771 2 gm 
per person per week Of five subjects tested, three showed a definite in- 
crease in laxation, and one showed practically no change The fifth subject 
was apparently constipated by the banana diet Among those whose laxa- 
tion was increased was subject 6, the most constipated individual in the 
group Her laxation lose from 3 in Period VII to 5 m Period VIII, and 
the stool weight from 385 to 740 Period VIII was rated by hei equal to 
the apple period which had heretofoie given the best laxation 

From the above expeiience it was concluded that the addition of approxi- 
mately three bananas a day to an “ average ” diet (66 mg of fiber from mis- 
cellaneous sources) is moderately laxative The effect can be expiessed as 
an increase in the numbei of stools by 0 6 per subject per week, and an in- 
crease m the weight of the stools by 100 gm per subject per week 

Experimental Conclusions (see table 3) 

Accoidmg to the aveiage laxation and colon emptying time, the laxative 
power of the three fruits when tested on a strictly fiber-equivalent basis (66 
mg per kg ) may be lated as follows Fust, prunes with laxation of 7 7 and 
colon emptying time of 91 houis, second, bananas, with laxation of 6 8 and 
colon emptying time of 98 hours, third, apples, with laxation of 6 1 and 
colon emptying time of 115 hours 


Table III 

Laxative Effect of Prunes, Apples, Bananas 


Experimental Period 

Total 
Stools 
per Week 

Laxation 
per Person 
per Week 

Colon 

Emptying Time; 
Hours 

Stool Weight 
Grams 

I Preliminary 

73 

8 1 

96 



II First Basal 

58 

64 

130 

— 

III First Banana 

60 

6 6 

81 

— 

IV Prune 

70 

7 7 

91 

— 

V Second Banana 

62 

68 

98 

— 

VI Apple 

55 

6 1 

115 

— 

VII Second Basal 

35* 

7 0 

— 

670 6 

VIII Third Banana 

38* 

76 

* 

771 2 


* Five subjects 


On the other hand, the number of stools was not always an accurate 
guide to the laxative effect because some subjects felt that as they became 
more constipated they required more efforts to eliminate the same or smaller 
bulk of stool than they would if the feces were softer It is for this reason, 
for example, that subject 9 rated apples (six stools per week) above bananas 
(eight stools per week) 

Accoidmgly, if subjective criteria only are considered, the fruits rank as 
follows Prunes gave the best laxation in five subjects, apples in three. 
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bananas in one, and conversely, bananas gave the poorest laxation in five 
subjects, apples in two and prunes in one 

However, bananas cannot be considered constipating since in most cases 
they increased laxation when added to an “ average ” diet (total fiber 99 mg 
per kg ) Similar results are reported by Bergeim ® who found that two 
bananas taken before lunch and dinner and at bedtime produced daily large 
soft stools in thiee constipated subjects In fact, owing to their smooth tex- 
ture and relatively low fibei content, bananas may prove of special value 
in constipation associated with an irritable colon (see below) 

The effect on the individuals according to their classification in terms of 
original bowel function may be described as follows The two subjects with 
irritable colon ( 1 and 3 ) tolerated the experiment without developing diar- 
rhea at any of the fruit periods One of these sensitive subjects preferred 
the effect of bananas to that of both the other fruits tested The three sub- 
jects classed as “ regular” all preferred the effect of prunes Of the four 
constipated subjects three preferred apples and one prunes The most con- 
stipated individual (6) rated apples first, bananas second and prunes last 
on the basis of subjective impression 

It IS probable that the simultaneous employment of several sources of 
fiber IS superior to the use of a single variety This is suggested by the fact 
that laxation was freer in the preliminary period of our experiment when 
the sources of fiber were freely chosen than in most of the subsequent periods 
when the sources were restricted 

Clinical Applications 

There is no reason why the diet for constipation should not be planned 
with the same precision that one prescribes a diet for diabetes or for obesity 
In other words the physician should be able to think in quantitative terms 
about fiber as he does about calories, carbohydrates, fats or proteins Cow- 
gill s concept of the physiologic fiber minimum should receive due recog- 
nition The fiber content of the more important fruits and vegetables and 
cereals should be made more generally available to the physician 

In the accompanying tables (tables 4, 5 and 6) the fiber component is 
shown not only as a percentage but as it occurs in the average serving por- 
tion By using these data the physician is now equipped to construct a diet 
for constipation on a quantitative basis 

According to the Cowgill standard of 100 mg of fiber per kg body 
weight, a man of 70 kg will normally require 7 gm of fiber daily, a woman 
of 55 kg will need 5 5 gm In order to obtain this total, selection may be 
made in appi oximately equal portions, from each of the three classes of 
fibious foodstuffs — fruits, vegetables and cereals The exact procedure 
may be outlined as follows, bearing in mind that only bland foods should be 
selected at the beginning of treatment 

1 From the list of fruits, three Aaneties may be chosen, preferably one 
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Table IV 


Fiber Content of Cereals and Cereal Products 
(Based on Edible Portion and Average Servings) 



Amount of Average Serving 

Per Cent 
of Fiber 

Grams of 
Fiber per 
Average 
Serving 

Cereals 

Measure 

Weight in 
Grams 

Bran, prepared 

3 cup 

20 

85 


Bran flakes 

1 cup 

30 

5 1 


Corn flakes 

1 cup 

25 

2 


Corn meal 

5 cup, cooked 

20 (dry) 

2 


Cream of wheat 

) cup, cooked 

20 (dry) 

2 


Farina 

5 cup, cooked 

20 (dry) 

2 


Grape nuts 

I cup 

30 

24 


Hominy grits 

2 cup, cooked 

20 (dry) 

4 


Noodles 

5 cup, cooked 

25 (dry) 

4 

10 

Oats, rolled 

^ cup, cooked 1 

20 (dry) 

9 

18 

Puffed rice 

1 cup 

15 

1 

01 

Puffed wheat 

1 cup 

15 

1 6 

16 

Rice Krispies 

1 cup 

30 

3 

09* 

Ry-Krisp 

2 

15 

1 3 

20 

Shredded wheat biscuit 

1 biscuit 

30 

2 6 

78 

Spaghetti 

2 cup, cooked 

25 (dry) 

4 

10 

Wheatena 

i cup, cooked 

20 (dry) 

6 

12 

Wheat flakes, toasted 

1 cup 

30 

1 8 

54* 

Wheat krumbles 

i cup 

30 

1 9 

57 

Bread 

Crackers 

Graham 

! 

2 large 

1 

15 

1 5 

23 

Soda 

2 large 

15 

3 

05 

Rye, whole 

1 slice 

30 

1 2 

36 

White 

1 slice 

30 

5 

15 

Whole wheat 

1 slice 

30 

1 2 

36 


The above figures for cooked cereals are based on the weight of the raw material in an 
average serving, the average serving being a half cup 

Unless otherwise stated, the per cent of fiber was obtained from Analyses of Common 
Foods Bulletin No 373, Connecticut Agricultural Experiment Station, 1934 ’’ 

* Fiber value obtained from Research Laboratories, Kellogg Co , Battle Creek, Mich 
t Fiber value obtained from General Foods Corporation, New York 

for each meal Assuming that apples, prunes and bananas are taken, it will 
be noted that the fiber in three average portions adds up to 2 2 gm (10 gm 
plus 0 6 gm plus 0 6 gm ) 

2 Four vegetables should be selected including one serving of potato 
(0 4 gm ) If to this are added string beans (1 05 gm ), spinach (0 45 
gm ) and asparagus (0 35 gm ), the total from this source becomes 2 25 gm 

3 For the cereal foodstuffs one whole gram cereal such as shredded 
wheat (0 78 gm ) with perhaps a slice of whole wheat bread (0 36 gm ) 
should be taken for breakfast At each of the other two meals two slices 
of bread (0 72 gm ) may be used This brings up the total for this group 
to 2 58 gm For some of the bread other cereal products such as noodles, 
cake, pastry and certain puddings may be substituted 
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Table V 


Fiber Content of Vegetables 
(Based on Edible Portion and Average Servings) 



Amount of Average Serving 

Per Cent 
of Fiber 

Grams of 
Fiber per 
Average 
Serxung 


Measure 

■ 

Artichokes (French) 

1 medium 

30 

3 2 

96 

Asparagus 

Beans 

6 med stalks 

50 

7 

35 

Lima (fresh) 

1 cup, cooked 

60 

1 5 

90 

Snap (string) 

2 cup, cooked 

75 

1 4 

1 05 

Beets (common red) 

) cup, sliced 

75 

9 

68 

Beet greens 

2 cup, cooked 

75 

1 4 

1 05 

Broccoli 

1 med stalk 

100 

1 3 

1 30 

Brussel sprouts 

I cup 

100 

1 3 

1 30 

Cabbage 

1 cup, raw 

50 

1 0 

50 

Carrots 

I cup, cooked 

75 

1 1 

76 

Cauliflower 

^ cup, cooked 

75 

9 

68 

Celery 

\ med stalk 

40 

7 

28 

Corn (sweet) 

i cup, cooked 

75 

8 

60 

Cucumbers 

^ medium 

30 

5 

15 

Eggplant 

^ cup, cooked 

75 

9 

68 

Kale (leaves) 

2 cup, cooked 

75 

1 2 

90 

Kohlrabi 

1 cup, cooked 

75 

1 1 

76 

Lettuce 

i med head 

75 

6 

45 

Mushrooms 

^ cup, cooked 

50 

9 

45 

Mustard greens 1 

i cup, cooked 

75 

8 

60 

Onions 

i cup, cooked 

75 

8 

60 

Onions (young green) 

6-8 small 

50 

1 8 

i 90 

Parsnips 

i cup, cooked 

75 

2 2 

1 65 

Peas (green shelled) 

I cup, cooked 

75 

2 2 

1 65 

Potatoes 

h cup, diced 

100 

4 

40 

Radishes 

3-4 medium 

30 

7 

21 

Spinach 

5 cup, cooked 

75 

6 

45 

Squash (summer) 

5 squash, 5 in diam 

100 

5 

50 

Squash (winter) 

2 X 2 X 1 m 

100 

1 4 

1 40 

Sweet potatoes 

1 small 

100 


1 00 

Tomatoes (red) 

1 medium 

100 


60 

Turnips 

5 cup, cooked 

50 

B 

55 


The above figures are based on the raw weight of vegetables contained in an average cooked 
^rving, which ^ a scant half cup The percentage of fiber was obtained from Proximate 
Composition of Fresh Vegetables, Circular No 146, U S Department of Agriculture, by Chat- 
field and Adams, 1931 ^ b , j 


The foods used in the above example will give a daily total of 7 03 gm 
of fiber It IS to be observed that in planning this type of diet slight changes 
may have to be made m the patient’s bill of fare ( 1 ) more attention must 
be paid to the choice of fruits, vegetables and cereals, (2) fruits will usually 
have to be substituted for the common non-fibrous desserts, such as ice 
cream, custard and gelatin preparations 

As regards the particular fibrous foodstuffs to be recommended, it need 
hardly be pointed out that clinical judgment should be the guide m practice 
Common experience as well as individual idiosyncrasies should always be 
respected Just because a certain fruit or vegetable possesses much fiber is 
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Table VI 


Fiber Content of Fruits 

(Based on Edible Portion and Average Servings) 


1 

Amount of Average Serving 

Per Cent 
of Fiber 

Grams of 
Fiber per 
Average 
Serving 

Measure 

Weight in 
Grams 

Apples (all varieties) 

1 small 

100 

1 0 

1 0 

Apricots (without pits) 

3 medium 

100 

6 

6 

Bananas 

1 medium 

100 

6 

6 

Blackberries 

1 cup 

100 

4 1 

4 1 

Blueberries 

h cup 

100 

1 2 

1 2 

Cherries 

- cup, stoned 

100 

3 

3 

Cranberries 

i cup, cooked 

30 

1 4 

42 

Figs (fresh) 

2—3 medium 

100 

1 7 

1 7 

Figs (dried)* 

2-3 medium 

75 

24 

1 8 

Grapefruit 

i medium 

100 

3 

3 

Grapes (American type) 

1 med bunch 

100 

5 

5 

Huckleberries 

1 cup 

100 

1 2 

1 2 

Muskmelons or cantaloupe 

3 medium 

100 

7 

7 

Oranges 

1 small 

100 

6 

6 

Peaches 

1 medium 

100 

6 

6 

Pears 

1 medium 

100 

1 4 

1 4 

Pineapples 

i cup, diced 

75 

4 

3 

Plums 

4-5 

100 

5 

5 

Piunes (fresh) 

4-5 

100 

5 

5 

Prunes (dried) f 

3-6 

30 

1 8 

6 

Raspberries (black) 

1 cup, scant 

100 

3 5 

3 5 

Raspberries (red) 

1 cup, scant 

100 

2 8 

2 8 

Rhubarb 

2 cup, cooked 

75 

7 

52 

Strawberries 

1 cup, scant 

100 

1 2 

1 2 

Tangerines 

1 large 

100 

1 0 

1 0 

Watermelon 

1 med serving 

! 

150 

6 

9 


Unless otherwise stated, the per cent of fiber was obtained from Proximate Composition 
of Fresh Fruits, Circular No 50, U S Department of Agriculture, by Chatfield and Mc- 
Laughlin, 1931 ® 

* Calculated from the fresh fruit 

■f Fiber value obtained from California Dried Fruit Research Institute, San Francisco 

not m itself a sufficient reason foi its lecominendation It is not very 
likely, for example, that patients able to tolerate corn, cabbage, baked beans 
and rough berries will consult a physician for the relief of constipation 
Von Noorden was very careful to point out that only a few of the simpler 
fibrous foods should be used at the beginning of treatment, and that these 
should be continued in full doses until regular function is well established 
It is only after this is accomplished that moie stimulating foods may be 
added Every effort should be made to avoid colic, distention and other 
evidences of irritation, since the lestilhug spasm may seive to mciease the 
fecal stasis 

In any regimen for the treatment of constipation adequate water intake 
IS essential to supply the means by which the fruit and vegetable pectins and 
o-alactans soften the feces A daily minimum of four to six glasses (1000 
t^o 1500 c c ) is necessary, water taken immediately on arising being espe- 
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cially beneficial An increased fat intake is also desirable but this has limita- 
tions in practice Its chief application is in undernourished subjects where 
It IS best taken in the form of butter, in amounts up to % lb daily Olive 
oil (1 oz two to three times a day) as such, oi as “ cocktail ” vith tomato 
juice or orange juice, is acceptable to some people 

A few suggestions in the practical use of fruits may be of interest Our 
experience indicates that the addition of fruit in the amount of 33 mg of 
fiber per kg to an “ average ” diet, containing approximately 66 mg per kg 
of fiber from other sources, should relieve constipation m many, if not most, 
simple cases As already explained, this amounts, for an average man, to a 
little over 7 gm of fibei per day In obstinate cases of constipation, how- 
ever, the amount of fruit fiber may have to be inci eased considerably, addi- 
tional fruit being taken between meals if necessary 

The discovery of an active principle m prunes suggests that certain fruits 
may possess special cathartic properties m addition to their fiber-acid-sugar 
content However, our experiment fails to show outstanding superiority 
for prunes because only five out of our nine subjects rated them first in laxa- 
tion and two reported them least eftective as compared with the other two 
fruits studied In any event further investigation m this direction is de- 
sirable Prune juice is said to contain the same active principle as the whole 
fruit It may therefore be more widely used as a breakfast drink either in- 
stead of or m addition to the citrous fruit juices 

Cooked apples may be substituted for the raw Bananas may be served 
in any way desired, but if eaten raw they must be ripe since the unconverted 
starch may cause “ indigestion ” The criteria of ripeness are that the skin 
IS entirely yellow and generously flecked with brown and that the pulp has 
softened At this stage practically all the starch is converted into easily 
digested fruit sugars Attention should be called to the fact that in the 
ripening process the tip of the fiuit is the last portion to show traces of green 
color It may therefore be used as an indicator of fitness for consumption 
Obviously, it IS not correct to cut off the green portion as is done in some 
households, and offer the rest of the unripe fruit to be eaten 

Summary and Conclusions 

1 An adequate fiber intake is important in the dietetic treatment of 
constipation Fiber is supplied by three classes of foodstuffs, — fruits, 
vegetables and cereals 

2 The relative laxative value of typical fruits was studied m human 
subjects on a fiber-equivalent basis Previous work showing that the laxa- 
tive effect of a diet depends largely on its fiber content was confirmed and 
the value of such typical fruits was demonstrated Although prunes were 
found to be generally more laxative than apples or bananas, yet each of the 
latter proved more effectn e m individual cases There is reason to belie\ e 
that bananas are of special value m constipation associated with colonic 
instability^ 
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3 Tables are furnished showing the fiber content of the common fruits, 
vegetables, and cereals, in per cent by weight and in amount per portion 
With the aid of such data constipation diets may be planned on a quantita- 
tive basis 

4 In the selection of fibrous foods only bland articles should be used at 
the beginning of treatment because rough foodstuffs may piovoke bowel 
irritation with resulting spasm and increase in constipation 

5 For the relief of many, if not most cases of simple constipation ordi- 
nary servings of fruit should be taken thiee times daily, preferably as 
desserts It is suggested that the daily use of approximately 2 gm of fruit 
fiber in addition to the “ average ” diet, containing four vegetables and some 
whole gram foodstuffs, suffices in such cases This amount would be sup- 
plied for example by six prunes, one banana and one medium-sized apple 
In more obstinate cases proportionately larger intake would be needed 

BIBLIOGRAPHY 

1 Atwater, W O , and Bryant, A P The chemical composition of American food 

materials, U S Dept Agriculture, Bulletin 28 (revised), Washington, D C, 1906 

2 Bastedo, W a Foods and bulk producing drugs in the treatment of chronic constipa- 

tion, Rev Gastroenterol , 1935, ii, 279-291 

3 Bergeim, O, Hanszen, A, and Arnold, L The influence of fruit ingestion before 

meals upon the bacterial flora of stomach and large intestine and on food allergins, 
Am Jr Digest Dis and Nutr , 1936, in, 45-52 

4 Brown, T R Hypothyroidism as a cause of intractible constipation, Trans Assoc 

Am Phys , 1926, xci, 162 

5 Chatfield, C , and Adams, G Proximate composition of fresh vegetables, U S Dept 

Agriculture, Circular No 146, Washington, D C , 1931 

6 Chatfield, C, and McLaughlin, L I Proximate composition of fresh fruits, U S 

Dept Agriculture, Circular No 50, Washington, D C , 1928 

7 Connecticut Agricultural Experiment Station Analyses of Common Foods, Bulletin 

373, New Haven, 1934 

8 Cowgill, G R , and Anderson, W E Laxative effects of wheat bran and “ washed 

bran” in healthy men, Jr Am Med Assoc, 1932, xcviii, 1866-1875 

9 Cowgill, G R , and Sullivan, A J Further studies on the use of wheat bran as a 

laxative, Jr Am Med Assoc, 1933, c, 795-802 

10 Emerson, G , Mrak, E , and Smith, C The laxative principle in prunes, Proc Soc 

Exper Biol and Med , 1933, xxxi, 278-281 

11 Kantor, J L Roentgen diagnosis of diseases and abnormalities of the colon. Radiology, 

1932, XIX, 269 

12 Morgan, H The laxative effect of a regenerated cellulose in the diet Its influence 

on mineral retention, Jr Am Med Assoc, 1934, cii, 995-997 

13 Rose, M S , MacLeod, G , Vahlteich, E M , Funnell, E H , and Newton, C L 

The influence of bran on the alimentary tract, Jr Am Diet Assoc , 1932, viii, 133-156 

14 Rubner, M Quoted m Schmidt and Strasburger, page 14-15, and in Cowgill (1932), 

page 20 

15 Schmidt, A , and von Noorden, C Khnik der Darmkrankheiten, Ed 2, 1921, Bergmann, 

Munich, pp 382, 383 

16 Schmidt, A , and Strasburger, J Die Faeces des Menschen, Ed 4, 1915, Hirschwald, 

Berlin 



THE OCCURRENCE OF CORONARY THROMBOSIS IN 

YOUNG INDIVIDUALS ■= 

By Thomas M Durant, MD, Philadelphia, Pennsylvania 

Coronary thrombosis in young adults has been generally considered 
of rare occuiience Theie is much statistical evidence to support this 
opinion Levine and Brown ^ in their classical monograph on coronal y 
thrombosis reported 145 cases with an average age of 57 8 years There 
were only three cases in this group under the age of 40, and none was 
younger than 35 The report of Connor and Holt " included 287 cases, 
20 being under 40 years of age and only two under 35 Many other articles 
on this subject give similar statistical data as to age distribution 

Recently, however, reports have appeared in the literature indicating 
that coronary thrombosis is not as strictly limited to age periods beyond 
40 as was previously supposed Leary,® in an interesting study dealing with 
the pathology of coronary arteriosclerosis and its relationship to the choles- 
terol metabolism, includes reports on the postmortem findings in eight cases 
of coronary thrombosis occurring in individuals undei 40 years of age, five 
of whom were undei 35 White* has recently reviewed 14 cases of cor- 
onary thrombosis m individuals under the age of 40 Smith and Bartels ® 
reviewed isolated case reports m the hteratuie and were able to collect 20 
proved cases in patients 40 years of age or younger, and to this group they 
have added two cases of their own in which the ages of the patients were 35 
and 36 years respectively 

That coronary thrombosis may occur with surprising frequency in 
younger individuals is further emphasized by the recent high incidence of 
such an occurrence at the University Hospital, Ann Arbor, Michigan 
Seven cases occurring in patients 35 years of age or under have been ob- 
served in this clinic during the four year period from 1931 to 1935 This 
group constitutes 6 1 per cent of 'the 114 pro^ed cases of coronary throm- 
bosis recorded in the files of the University Hospital 

Case Reports 

Case 1 L G , a Jewish male student of 23 years, had experienced, during a 
period of 10 weeks prior to his admission to the University Hospital, three attacks 
of severe, grasping, suhsternal pain, radiating to the left arm, and relieved onh'^ by 
narcotics Prostration profuse perspiration and dyspnea were associated with these 
attacks His past history and family history w'ere negative The physical examina- 
tion on admission was negative The blood pressure was sjstohc 122 mm Hg and 
diastolic 70 The routine urine and blood examinations, including the Kahn reaction. 
Were negative The standard electrocardiogram taken shortl}’’ after admission is 
reproduced in figure 1 A Ihe large Q-vvave with a small R-vvave m Lead I, 

^Received for publication June 29 1936 

i rom the Department of Internal Medicine, University Hospital, Ann Arbor, Michigan 
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Fig 1 

Case 1, standard electrocardiogram showing large Q-waves and inverted T-waves in 
Lead I 

B — Case 2, standard electrocardiogram showing large Q-waves in Lead I and inverted 
T-waves m Leads I and II 

C — Case 3, standard electrocardiogram showing large Q-waves in Lead I and inverted 
T-waves in Leads I and II 

D^Casc 4, standard electrocardiogram, taken within a few hours of the onset of symptoms 
\ of coronary occlusion, showing large Q-waves in Leads II and III, depression of the 
\ S-T segment m Lead I and ele^ ation of the S-T segment in Leads II and III 
E — Case 4, standard electrocardiogram, taken 22 days after acute coronary occlusion, show- 
ing large Q-waves and markedly inverted T-waves in Leads II and III 
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together with the sharply inverted T„ confirmed the clinical diagnosis of coronary 
occlusion, and pointed to an anterior location of the infarct The precordial electro- 
cardiogram (figure 2) provided evidence of an extensive anterior infarct 

A B C D 



Fig 2 Case 1, precordial electrocardiogram (lower curve) taken simultaneously with 
^andard Lead I (upper curve) according to the method of Wilson, Johnston, Macleod and 
Barker® The leads were so connected that relative negativity of the exploring electrode 
IS represented by a downstroke 

A — 5th rib at right edge of sternum 
B — 5th rib at left edge of sternum 

C — 5th 1 c s mid-way between sternum and left mid-clawcular line 
D — 5th 1 c s at mid-clavicular line 
E — 5th I c s at left nipple line (2 cm to left of D) 

F — 6th rib in left anterior axillary line 
G — 6th 1 c s m left mid-axillary line 

normal initial upstroke is absent in A, B, C, D and E, a finding indicative of mjo- 
Gial infarction Note also the T-wave changes m C, D and E 


^ Case 2 G K, a carpenter, aged 33, had been in good health until 10 months 
e ore admission when he had begun to notice epigastric soreness and dyspnea 
^rought on by marked exertion and relieved by rest Six iveeks before admission, 
o owing a heavy meal, a severe attack of epigastric pain associated with vomiting, 
ispnea, and palpitation had necessitated his admission to a hospital -where his tem- 
perature was found to be 102 6° F and the white blood cell count 21,600 Following 
's attack, anginal symptoms had been induced by less exertion than preriously 
past historj and famil} history were negative The phjsical examination on 
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admission to the University Hospital was entirely negative llie blood pressure 
was systolic 115 mm Hg and diastolic 72 The peiipheral arteries were soft The 
blood Kahn reaction, urine and routine blood examinations were negative An 
orthodiagram showed the heart to be normal in size There was slight widening of 
the base of the aorta The standard electrocardiogram (figure IB) showed a large 
Q-wave in Lead I and sharply inverted T-waves in Leads I and II These findings 
were considered diagnostic of an anterior wall infarct The precordial electro- 
cardiogram (figure 3) confirmed this diagnosis and demonstrated the extensive dis- 
tribution of the area of infarction 

ABC D 



Fig 3 Case 2, precordial electrocardiogram taken in the same manner as m case 1 
(figure 2) except that the leads were so connected that relative negativity of the exploring 
electrode is represented by an upstroke 

A — Sth nb at right edge of sternum 
B — Sth nb at left edge of sternum 

C — Sth 1 c s mid-way from sternum to mid-clavicular line 
D — Sth 1 c s m left mid-clavicular line 
E — 6th nb, left anterior axillary line 
F — 7th nb, left mid-axiIlary line 
G — 3d nb, left mid-clavicular line 

The normal initial downstroke is absent m C, D, E and G, a finding indicative of myo- 
cardial infarction Note also the abnormal T-waves in C, D, E and F 


The patient was discharged greatly improved after a six weeks’ period of bed rest 
No subsequent information is available 

Case 3 J H , a tool grinder, aged 31 years, had noted mild precordial pain on 
exertion or following excessive drinking over a period of two years Two weeks 
before admission, he had experienced an attack of severe precordial pain radiating 
to the neck and down the left arm A second attack occurred four days later and 
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was associated with fevei, palpitation and d 3 spnea The past history was negative 
except for three attacks of gonorrhea He denied luetic infection He had been 
married 13 years and had one child living and wmll There had been no miscar- 
riages or still-births He had been a heavy drinker and had used tobacco to excess 
The family history wms negative The physical examination w'as entirely negative 
The blood pressure w'as systolic 120 mm Hg and diastolic 70 The peripheral 
arteries w^ere soft The retinal vessels show^ed no abnormalities The blood Kahn 
reaction, urine and routine blood examinations were negative The standard electro- 
cardiogram (figure 1 C), a typical curve of the Q^T, type, confirmed the clinical 
diagnosis of coronary occlusion, as did the precordial electrocardiogram, which 
demonstrated a large anterior infarct 

Case 4 R M , an auto mechanic, aged 35 years, had been in good health until 
one and one-half j'ears before admission to the hospital when he had experienced 
severe precordial pain of six hours’ duration Except for some cardiac irregularity 
he had felt w'ell follownng this attack until five w'eeks before admission At this 
time another attack of severe precordial pain occurred and lasted for nine hours 
Following this second attack, the patient had been unable to return to work because 
of dyspnea and precordial discomfort induced by exertion The past history was 
negative The family history w^as incomplete Physical examination showed marked 
cardiac enlargement and signs of congestne failure The blood pressure was 142 
mm Hg systolic and 100 diastolic The blood Kahn reaction, urine and routine 
blood examinations were negative A roentgenogram of the chest showed moderate 
cardiac enlargement and passive congestion of the lungs The standard electro- 
cardiogram showed a large Q-wave and a small R deflection in Lead I with a sharply 
inverted Tj, findings indicative of infarction of the anterior w'all of the heart Fol- 
lowing a period of treatment, the patient w'as discharged and no later information is 
available 

Case 5 I T , a Jewish male of 33 years, had suffered four attacks of severe, 
prolonged substernal pain over an eight year period prior to his admission to the 
hospital Since the last attack three years previously he had complained of dyspnea 
on exertion and weakness He had been a known diabetic since his first attack The 
past history and family history were not recorded Physical examination showed 
slight enlargement of the heart, but no other cardiac abnormality was noted The 
blood pressure was 120 mm Hg systolic and 75 diastolic The brachial arteries were 
soft The remainder of the physical examination was negative The blood Kahn 
reaction and routine blood examination were negative The urine gave a three plus 
reaction to Benedict’s solution, but was otherwise negative The standard electro- 
cardiogram showed marked left axis deviation with large Q-waves m Lead I The 
patient’s diabetes was readily controlled on a diet yielding 90 grams of available 
glucose with 10 units of insulin daily He was seen nine months later, at which time 
he reported marked symptomatic improvement He had had no further chest pain 

Case 6 J K , a 31 year old mechanic, had been well until five months before 
observation at which time he had begun to experience attacks of epigastric pain asso- 
ciated with dyspnea, nausea and vomiting The past history was entirely negative 
He had been married 11 years and had one child living and well His wife’s first 
pregnancy had resulted in a miscarriage The family history was negative The 
phjsical examination on admission revealed pupils that reacted sluggishly to light, 
but well in accommodation The heart w^as enlarged, but was otherwnse negative 
The blood pressure was 110 mm Hg systolic and 80 diastolic The liver edge was 
palpable at the level of the umbilicus and was smooth and tender The remainder of 
the examination was negative The blood Kahn reaction and routine blood ex- 
aminations w'ere negative The urine gav'e a three plus reaction for albumin and 
contained 15 white blood cells per high power field, and w'as otherwnse negative A 
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roentgenogram of the chest showed gross left cardiac enlargement and widening of 
the base of the aortic arch The standard electrocardiogram showed high grade intra- 
ventricular block (QRS interval 0 13 second), large Q-waves in Lead I, inverted 
T-waves in Lead I, and large, broad S-waves in Leads II and III The patient be- 
came markedly jaundiced shortly after admission to the hospital and his general 
condition grew progressively worse Death occurred in two weeks Postmortem 
examination revealed a localized syphilitic arteritis at the mouth of the left coronary 
aitery with a nearly complete occlusion of the anterior descending branch There 
was a myocardial infarct at the apex extending up from the apex 9 cm on the anterior 
wall and 4 cm on the posterior wall Other findings included hemorrhagic infarction 
of the lungs, nutmeg liver, slight arteriosclerotic nephropathy, and acute exacerbation 
of chronic passive congestion of all organs The postmortem blood Kahn reaction 
was positive 

Case 7 J W , a 33 year old metal polisher, was admitted to the University 
Hospital with anasarca of one month’s duration Four abscessed teeth had been 
removed one month before the onset of the generalized edematous condition The 
patient had had whooping cough, diphtheria, tonsillitis, and possibly scarlet fever in 
childhood The family history was negative Physical examination showed con- 
siderable pallor The tonsils were medium sized and did not appear infected The 
eye-grounds appeared normal The cardiac examination was negative The blood 
pressure was systolic 190 and diastolic 110 There were signs of fluid at both lung 
bases and in the abdomen The legs were edematous The blood Kahn reaction and 
routine blood examinations were negative The urine showed four plus albumin, and 
several red and white blood cells per high power field, and 10-30 casts per low power 
field The blood non-protein-nitrogen was Z7 5 mg pei cent Five days following 
admission, while having his back rubbed, the patient developed severe substernal pain 
This pain lasted five days and was relieved only by moi phine There was considerable 
dyspnea with the attack The temperature and white blood cell count were elevated 
A series of electrocardiograms showed changes characteristic of infarction of the 
posterior wall of the heart Two of the electrocardiograms have been selected and 
are reproduced in figure 1 D and E Several months after the attack of coronary 
occlusion, and while still in the hospital, the patient developed severe pleuritic pain 
associated with fever Death occurred one week later Postmortem examination 
showed an occlusion of the right coronary artery 3 cm from its origin There was 
extensive infarction of the posterior wall of both ventricles extending into the septum 
The lungs showed hemorrhagic purulent pneumonia There was an early subacute 
glomerulo-tubular nephritis with lipoidosis of the tubular epithelium 

Comment 

Coronary occlusion m older individuals is ordinarily the result of de- 
generative changes associated with advancing age What factors were 
responsible for the premature coionary changes in the patients above de- 
scribed IS an interesting and important question Factors of recognized im- 
portance are syphilitic infection, hypertension and diabetes In four of 
these patients the explanation may be wholly or pai tly on the basis of one or 
the othei of these factors In two of them, cases 4 and 7, hypertension 
undoubtedly played a part m the development of the coronary condition 
Diabetes may be held partly responsible for the premature occuirence of 
severe coronary disease m case 5 In one patient, case 6, syphilitic infection 
involving the mouth of the left coronary artery was responsible for the oc- 
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elusion and resultant mfaiction of the myocardium The finding of in- 
farction of the myocardium m this patient is emphasized inasmuch as it is 
a rare complication following the occlusion of an orifice of a coronary artery 
or stenosis of one or both orifices by the syphilitic process (V on Glahn ®) 
There remain three patients (cases 1, 2 and 3) in which the etiological 
factors above mentioned were entirely lacking The basis for the premature 
coronary disease in them remains obscure An attempt has previously been 
made to explain cases of this type on the basis of an inherited susceptibility 
to arterial degeneration Musser and Barton ~ have advanced the hypothesis 
that there are two distinct expressions of coronary disease One is obser\ ed 
in elderly individuals, representing largely the effect of senescence Ihe 
other IS said to be observed in younger men with a familial tendency to cor- 
onary disease A review of the family histones in the three cases under 
consideration reveals no familial tendency 

It IS of interest in reviewing the entire group of seven cases to note that 
all the patients were males, none was overweight, none was engaged in a 
professional occupation and in none, except the patients with nephritis and 
syphilis, did infection appear to play a part Five of the seven patients 
were engaged in occupations requiimg hard labor Only one patient (case 
3) reported having used tobacco to excess 

The mortality of the acute attack of coronary thrombosis m these cases 
was unusually low Five of the seven cases survived their attacks by at least 
SIX weeks Subsequent information is not available except m case 5, in 
which case the first attack had been survived eight years 

Summary 

Coronary thrombosis m young adults, although generally considered to 
be a rare condition, may occur with surprising frequency Seven cases in 
patients ranging in age from 22 to 35 are reported 
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THE ESTIMATION OF CARDIAC FUNCTION BY 
SIMPLE CLINICAL METHODS 

By Emanull Messinger, A B , M D , St Cloud, Minnesota 

The problem of determining the functional impairment, or conversely 
the cardiac reserve of ambulatory cardiac patients has always been a baffling 
one Even with the use of all our modern laboratory adjuncts — ^the fluoro- 
scope, roentgen-iay measurements of the heart, and lastly the electrocardio- 
gram, m addition to all available clinical methods, one is often at a loss to 
decide just where in the scale of impairment of cardiovascular function a 
particular patient belongs This difficulty of course arises chiefly in the 
case of the strictly ambulatory cardiac patient, since those patients who show 
evidences of decompensation either at rest or after moderate activity all 
plainly belong to Class III of the American Heart Association’s functional 
classification 

It IS in attempting to diffei entiate between Class I patients, “ those with 
organic heart disease manifesting no significant disability for the ordinary 
activities,” and Class II A patients, “ those manifesting ability to perform 
with slight impaiiment,” and between the latter Class and Class II B patients, 
“ those with considerable impairment of ordinary activity,” that one is con- 
fronted with many pitfalls For the ciiteria on which we are prone to base 
our differentiation are in the mam purely subjective symptoms, and as Lib- 
man has so ably pointed out, the sensitivity (and consequently reactivity) of 
different individuals to noxious and painful stimuli is extremely variable 
The use of our recently acquiied laboratory adjuncts to cardiac diagnosis 
often (though certainly not always) helps us to determine objectively to 
some degree how much actual disease is masked or magnified under a cloud 
of subjective complaints 

But these measures are usually not available to the average medical ex- 
aminei, and he must form his judgment as to the cardiac efficiency of his 
patient solely on the information obtained by his eyes, hands, ears and a 
critical mind Yet upon this judgment must be based prognostic detei- 
minations as to the insurability of the patient, disability estimates for com- 
pensation purposes, and last but not least therapeutic decisions Shall he tell 
the stolid unsuspecting laborer befoie him, in whom he has found a well- 
defined organic murmui, that he is a “cardiac ” and must change his occu- 
pation and otherwise lead a restricted and closely regulated life, oi shall he 
casually inform him that the examination has revealed a “ slight leak ” which 
IS of little importance, and requires him to make little or no change in his 
mode of living, beyond observing the ordinary precaution of having a 

* Received for publication September 14, 1936 , ,,. , , , , 

Published with the permission of the Medical Director of the Veterans Administration, 
who assumes no responsibility for the opinions expressed or the conclusions drawn by the 
writer 
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periodic medical examination^ The fallibility of basing such decisions 
merely on the character of the murmur is too evident to require elabora- 
tion here It is the purpose of this paper to show whether, and if so, to how 
great a degree, the facts elicited on an ordinary clinical physical examination 
can be relied upon in estimating the degree of cardiac disability m these types 
of cases This will be done by showing the amount of correlation existing 
between certain readilj observable clinical data and the evidences of myo- 
cardial damage furnished by the laboratory 

The writer is well awaie that various and numerous so-called “ effort” 
and “ cardiac function ” tests have been put forward in the past Many 
of these are not suitable m that they do not represent the ordinary activities 
of the individual’s everyday life (such are spirometer, flarimeter, etc ) All 
of them are deficient m that no two individuals can be expected to exert the 
same degree of effort m performing the same tasks One will walk up and 
down the prescribed numbei of steps with vigor, another m an ordinar}- 
manner, and a third gingerly or lackadaisically Similarly in hopping tests, 
in spite of explicit directions, one will barely more than timidly raise his 
heels off the floor the required number of times, another will more or less 
closely approximate the “ 50 hops — 3 inches off the floor — at one second 
intervals,” while a third will leap with great abandon as high as he can off 
the floor until he is abruptly i estrained The writer proposes no new varia- 
tion of the exercise tests, as he believes the above sources of inaccuracies are 
111 the mam unavoidable However, since a quantitative equality of the 
amount of exertion in various individuals cannot be attained, we have tried 
to avoid as much as possible a quantitative comparison of the results In- 
stead we have stressed the qualitative relations of the cardiorespiratory ad- 
justment to exercise, — that is, not ” exactly how much ” the pulse and 
respiration have increased after exercise, but rather " in what manner ” the 
proportion between pulse and respiration has varied after exercise as com- 
pared with the proportion before exercise 

Methods In these studies the following technic was closely followed 
I he patient’s pulse and respiration were taken while he was standing at rest 
After the patient had been still long enough for stable rates to be established 
(generally after a wait of 15 to 30 seconds), the cardiac apex rate was 
counted (with the stethoscope) for 10 seconds, and immediately thereafter 
(with the stethoscope still on the chest) the respirations were counted for 
15 seconds These short periods of counting were used because experience 
showed that the maximal rate changes generally occur very rapidly and sub- 
side very rapidly The patient was then asked to hop 50 times (25 times 
on each foot), and immediately thereafter the pulse and respiratory rates 
were taken in exactly the same manner The auscultatory method of count- 
ing both the rates was used exclusively as it was found to be more accurate 
than the palpatory method, and because it did not interfere with the simul- 
taneous observation (on the “ second ” dial of a watch) of the elapsed time 



988 


EMANUEL MESSINGER 


intervals, as a visual method would have done Since all the obseivations 
weie made by the same examiner, individual diffeiences m the technic were 
reduced to a minimum At this point it may be stated that “ sitting resting 
lates ” and “ rates three minutes after,” and m some cases “ rates two min- 
utes after ” the completion of the exercise were also taken routinely on all 
cases These data, however, will not be considered in this study as it was 
soon found that there were no significant dififerences in these factors in many 
cases of even obviously greatly differing functional caidiac capacities (For 
example, a case of marked valvulai disease with evident functional impair- 
ment was quite as apt to show no elevation of the pulse and lespiration three 
minutes after exercise, as was a case with no cardiac lesion ) Although, as 
hinted above, 50 hops were routinely asked for, in certain cases moie or less 
were required as it was felt that only exercise sufficient to cause manifestly 
increased respiratory effort would serve to bring out the qualitative differ- 
ences mentioned in the previous paragraph 

Why were the criteria just indicated, namely, tachypnea and the pulse- 
respiratory ratio after exercise, chosen to the exclusion of others^ Simply 
because other criteria are not readily measurable from a practical stand- 
point This criticism applies to the usually stressed ” dyspnea ” or “ short- 
ness of breath ” and equally to “ cyanosis ” which necessarily must be 
subjectively estimated by the examiner The other definite clinical criteria 
of impaired cardiac function, namely edema, hepatic and pulmonary con- 
gestion, marked caidiac irregularities such as fibrillation, and of course 
extreme dyspnea and cyanosis, as well as characteristic angina, all are found 
only in cases that offer no problem for functional classification — they all 
belong definitely in Class II B Such cases not only do not usually require 
a cardiac function test for the demonstration of their disability, but actually 
may be hazardous subjects to put through such an ordeal 

Clinical Mate) lal The material on which these studies were made com- 
prised ambulatory out-patients examined by the writer, consecutively, over 
an 18 months’ period (from September 1931 to May 1933), at the Veterans’ 
Facility at Lyons, New Jersey They were all veterans, being examined m 
regard to claims for disability compensation, disability allowance, or in- 
surance purposes The great majority were veterans of the World War, 
— the remainder veterans of the Spanish Ameiican War and allied expedi- 
tions Data for this study were collected on 209 cardiac cases, and on 101 
non-cardiac controls A substantial majority of the patients had been 
previously examined by other Veterans’ Bureau examiners, and in the oc- 
casional instance where there existed a significant discrepancy between the 
findings in the earlier and in the later examinations, no change was made in 
the diagnosis unless the later findings were confirmed by a consultant 
examiner (Dr J E Maloney) Occasional patients returned for re- 
examination during the 18 months’ period of the study thus permitting a 
personal checking of the earlier findings The ages of the patients under 
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consideration ranged from a minimum of 29 years for the World War 
veterans to a maximum of 64 years for the Spanish War veterans Al- 
though the clinical impressions which are the result of this study were de- 
rived as a result of the observation of all the 209 cardiac cases and the 101 
non-cardiac controls, the statistical corroboration of these impressions will 
be based only on those 65 cases that were worked up completely from a lab- 
oratory as well as clinical angle, viz , those cases m which complete electro- 
cardiographic and roentgenological studies were made in addition to the 
usual routine clinical physical examination and urinalysis The following 
table will indicate the pathologic-anatomical division of the material It 
will be noted that the completely worked up cases are listed under the head- 
ing, “ Complete Data Cases ” 


Table I 


Key 

Letters 

Pathologico-Anatomical 

Type 

Total 

Number 

of 

Cases 

Number of 
" Complete 
Data 
Cases” 

Average 

Age 

Rm 

Rheumatic heart disease, typical mitral stenosis 

52 

18 

38 5 


and regurgitation 




Ra 

Rheumatic heart disease, aortic valvulitis (ste- 

15 

4 

42 3 


nosis or regurgitation or both) 




Ra and m 

Rheumatic heart disease, combined aortic and 

38 

10 

35 3 


mitral valvulitis 




M 

Pure mitral regurgitation 

26 

8 

39 9 

H 

Hypertensive heart disease 

41 

6 

41 

A 

Arteriosclerotic heart disease 

14 

6 

44 2 

L 

Luetic heart disease 

7 

3 

36 3 

E 

Emphysematous heart disease 

2 

2 

53 5 

F 

"Functional" heart cases 

14 

5 

42 2 


Totals 

209 

62 


X 

Non-cardiac controls 

101 

3 



It should be explained that Class “ M ” — “ Pure Mitral Regurgitation ” 
IS not to be considered a specific pathological-anatomical group Un- 
doubtedly a large proportion of these cases correctly belongs under the 
Rheumatic ” heading However, since it is impossible to obtain an accu- 
rate history with this type of patient, the writer prefers to list only those 
cases with typical auscultatory and palpatory findings under the rheumatic 
classification The “ functional ” group is also a rather miscellaneous one 
and includes such diagnosis as “ essential tachycardia ” , “ neurocirculator> 
asthenia ” , “ tachycardia with severe diabetes ” , “ myxedema heart ” , “ al- 
coholic tachycardia ” , “ pseudo-angina pectoris,” etc 

The average age of 90 non-cardiac controls was 38 4 years, and of 54 
Complete Data ” cardiac cases — 39 5 years 
Results As these studies progressed, the writer began to feel that a triad 
of clinical signs often appearing after ordinary exercise, could be taken as 
fairly reliable indices of cardio-respiratorj'^ embarrassment, and mferentially. 
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Jii those cases in which no lespiratory disease or other obvious cause of in- 
creased pulse or respiratory rate was detectable, the occurrence of these signs 
pointed toward the existence of organic heart disease with definitely im- 
paired function These signs were (1) Tachypnea, an increase of the 
respiratory rate immediately after exercise to 24 or more per minute, (2) 
a “ paradoxical pulse-respiratory ratio,” i e , a ratio of pulse rate to respira- 
tory rate which is not greater after exercise than before, (3) a diminished 
pulse lability as indicated by the presence of a pulse/respiratory ratio after 
exercise which is less than a certain critical minimum norm determined for 
this age group to be 4 5 The first of these signs was found to be the one 
most frequently observed, but the third sign is probably that of greatest 
significance 

In order to show how the “ critical ” norm for the pulse/respiratory ratio 
was determined it will be necessarv to consider first the results obtained m 
the study of the 101 control cases These compiised 101 veterans belonging 
to an essentially similar age group as our cardiac cases, but suffering from 
no detectable cardiac or respiratory disease These cases were all put 
tin ough the same exercise routine described above and the same pulse and re- 
spiratory readings were taken Of these 101 cases, 74 showed no tachypnea 
after the prescribed exercise On the other hand 27 control cases did show 
tachypnea ( a post-exercise respiratory rate of 24 or more) Since cardiac 
and respiratory disease were presumably ruled out m these cases, it is neces- 
sary to explain this tachypnea on the bases of so-called ” nervous ” or 
“ emotional ” factors Apparently by fai the commonest evident etiological 
factor was the presence of physical disabilities that were obviously inducive 
of pain when the prescribed exercise was performed Such disabilities 
varied from common conditions such as painful flat or weak feet, hermae, 
sacro-iliac disease, various grades of arthritis particularly of the lower ex- 
tremities, to comparatively rare disabilities such as thromboangiitis obliter- 
ans All but some five of these control cases showing tachypnea presented 
lesions that would be patently pain provoking under the prescribed exercise 
Only these few then need be explained on ” nervous factors ” The writer is 
so impressed by the frequency of tachypnea m painful conditions, that he 
believes the presence or absence of an increased respiratory rate may be 
taken as a fairly reliable objective index of the presence of pain in cases 
where malingering may be suspected 

To return to our mam thesis, however, we found that the average post- 
exercise pulse-respiratory ratio after exercise for the 74 control cases that 
did not exhibit tachypnea was 6 5 while for the 27 control cases that did 
show tachypnea it was 4 36 Accordingly, the writer feels that in our 
cardiac group (which has approximately the same age distribution), where 
no obvious respiratory, or painful somatic, or ” nervous ” (such as hyper- 
thyroidism) etiological factors are present, it is permissible to assume that a 
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Laboratory 
Pathology 
Factor and 
Remarks 
(LPF) 

LPF— I 

LPF— I 

LPF— 0 

LPF— II 

LPF— 0 

LPF— II 

LPF— I 

LPF— IV 
LPF— IV 

I PF— II 

B P 202/130 
LPF— I 

LPF— I 

LPF— IV 

Shows rt 
bundle branch 
block 

LPF— II 

LPF— 0 

LPF— I 

Electrocardiographic Findings 

Axis 

Devia- 

tion 

Marked RAD 
RAD 

RAD 

Marked RAD 

LAD 

LAD 

Slight RAD 

RAD 

LAD 

RAD 

Wave 

Changes 

Mill “Ml 1^ M 

! ! 

^ E— ' E-h 

Changes 

of 

“QRS” 
(R Base 
Width) 

vrj m so 'O 

OOOO OOO OOOi O O OOO 

Dura- 

tion 

“PR" 

vO O 'O O 0 0 0 OOO OOO OOO 

^ Csj CN 

Dura- 

tion 

it ptt 

08 

10 

08 

08 Spltl P2 
&P3 

08 

10 

09 

08 

12 

09 

08 

08 

15 

08 

08 

08 

X-Ray 

Findings 

(Cardio- 

thoracic 

Ratio) 

13 2/28 6 

13 8/30 

12 5/29 5 

12 5/29 5 

10/28 5 

14 5129 

13 9/31 

13 3/30 

16130 5 

12 5/27 2 

13 2/26 

14129 5 full 
left border 

12 9/29 5 

15/31 

13 5/27 2 

13 5/30 

Post exercise 
Pulse/Respir- 
atory Ratio 

(P/R) 

5 5 

5 5 

4 75 

4 75 

7 33 

4 5'* 

5 25 

7 

4 5* 

Resting 

3 9>3 8* 
Resting 

6 44>5 75 
Resting 

5 63 >3 94* 

54 

Resting 4 = 4* 
Resting 5=5 

6 

Post exercise 
Pulse/Respir- 
atory Rate 

132—24 

132—24 

114—24 

114—24 

174—24 

108—24 

126—24 

168—24 

108—24 

114—30 

138—24 

126—32 

162—30 

114—28 

120—24 

144—24 

Case 

Key 

No 

Rm 7 

Rm 38 

Rm 54 

Rm 60 

Rm 65 

Ra & m 22 
Ra & m 24 

Ra & m 25 
Ra & m 28 
Ra & m 30 

Rm 32 

Rm 34 

Rm 37 

Ra 9 

Ra 13 

Ra IS 



Electrocardiographic Findings 
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pulse/respiratory ratio of similar reduced magnitude (i e 4 5 or less), is 
indicative of impaired cardiac function 

We shall now see how our laboratory studies checked up our clinical 
impressions In this connection it is pertinent to emphasize that all the 
roentgen-ray and electrocardiographic readings were made by another physi- 
sian-speciahst (Dr R S E Murray) who had no clinical contact with the 
patients, and so could not conceivably be influenced m interpreting the 
significance of doubtful or borderline plates or graphs Before proceeding 
further we wish to mention all those laboratory findings which were con- 
sidered definitely pathological Roentgen-ray findings were considered 
definitely pathological only when the transverse diameter of the heart 
equalled or exceeded one-half the trans-thoracic diameter — except that three 
cases whose cardiac-thoracic ratio did not quite reach V 2 (cases Ra and m 27, 
M 24, and Rm 34) were also considered definitely pathological because the 
roentgenogram revealed specific characteristic changes m the cardiac out- 
line The electrocardiographic findings which were considered as definitely 
pathological were classified under the following five headings (1) P- 
wave changes — where the P-wave exceeded 0 10 second in duration, (2) 
P-R changes — where the P-R interval exceeded 0 20 second in duration , 
(3) QRS changes — where the base of the R-wave exceeded 0 08 second in 
duration, (4) T-wave changes — including negativity of the T-wave m one 
or more significant leads (not including an isolated T3), as well as charac- 
teristic alterations in the T-wave configuration, such as coving, (5) defi- 
nite axis deviations (marked ventricular preponderances), evidences of 
markedly increased or decreased voltage (only when extracardiac interfering 
factors were eliminated) 

A perusal of the appended tables 2— A and 2— B, in which the definitely 
pathological laboratory findings are italicized, will clarify the above cri- 
teria In order to arrive at a quantitative estimate of the sum of laboratory 
evidences of disease it was decided to count each group of significant find- 
ings, as arranged under the headings outlined m the preceding paragraph, 
as constituting a unit of laboratory evidence of disease So that, the maxi- 
mal index of laboratory evidence for any individual case would be six units 
(one roentgen-ray and five electrocardiographic units all indicating definite 
pathological readings) The unit score for each case we may term the 
laboratory pathology factor” (L P F ) for that case, thus, case A-12 
which shows the following definitely pathological laborator} findings P 
equals 0 12 second, PR equals 0 24 second, QRS equals 0 12 second, coro- 
nar}. t} pe T-waves , poor electromotive force has an L P F of 5, while Case 
Ra and m 22 which has a cardio-thoracic ratio of 0 5 and a maiked right ^ en- 
tricular preponderance as the only definitely pathological laboratory findings 
has an L P F^ of 2 
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Table 3 summarizes the scores which were arrived at m the indicated 
manner for the various clinical functional groups of cases It shows that 
the group of organic cardiac cases as a whole showed an average L P F of 
1 25 The group presenting an exercise tachypnea of 24 plus had an average 

Table III 


Complete Data Organic Cardiac Cases 


Clinical Grouping 

Total 

Number 

of 

Cases 

Total 

Number of 
Laboratory 
Pathology 
Findings 
("Unit”) 

Average 

Laboratory 

Pathology' 

"Factor” 

Number and 
Percentage of 
Cases with No 
Definite Patho- 
logical Labora- 
tory Findings 

With tachypnea (24 plus/ 
per minute) after exer- 
cise 

27 

40 

40/27—1 48 

6—22*% 

Without tachypnea 

29 

30 

30/29—1 03 

12-41 4% 

With "paradoxical” F/l< 
ratio 

15 

21 

21/15—1 4 

3—20% 

Without paradoxical P/R 
ratio 

41 

49 

49/41—1 2 

15—36 6% 

With reduced pulse labil- 
ity (P/R less than 4 5) 

10 

23 

23/10—2 3 

1—10% 

Without reduced pulse 
lability (P/R greater 
than 4 5) 

46 

47 

47/46—1 02 

17-37-% 

Totaborganic cases 

56 

70 

70/56—1 25 

18—32*% 


L P F of 1 48, as compared with an average L P F of 1 03 for the group 
not showing tachypnea after exercise In other words the group with 
tachypnea, on the average showed 44 per cent more definite laboratory evi- 
dence of disease than the group without tachypnea Similarly, the group 
with a paradoxical pulse-respiiatoiy ratio showed on the average, 16% per 
cent more definite laboratory evidence of disease than the group without a 
paradoxical pulse-respiratory ratio Finally the group with a pathologically 
diminished pulse lability (pulse-respiratory ratio less than 4 5) showed on 
the average 125 per cent more laboratory evidence of disease than the cor- 
responding group without a diminished pulse lability (pulse-respiratory 
ratio greater than 4 5) 

The last column of table 3 indicates the reliability of using these clinical 
groupings in predicting the absence of laboratory findings of definite patho- 
logical significance Thus the group without tachypnea showed an incidence 
of cases without pathologically significant laboratory findings that was 87 
per cent greater than occurred in the group with tachypnea Similarly the 
group without paradoxical pulse-respiratory ratio showed an incidence of 
“ laboratory negative ” cases 83 per cent higher than was found in the group 
exhibiting a paradoxical pulse-respiratory ratio Finally in the group with- 
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out diminished pulse lability the incidence of "laboratory negative” cases 
was 270 per cent higher than in the group showing diminished pulse lability 
Table 5 suggests another interesting clinical hint, which however would 
require statistical confirmation from a much larger series of cases, before 
it could be considered firmly grounded In this graphic table, the average 
post-exercise pulse rates for organic cardiac cases with similar degrees of 
severity of laboratory pathology are plotted The dotted line indicates these 
averages in the cases manifesting tachypnea of 24 plus, and the dash line 
indicates these averages in the cases manifesting no tachypnea The graph 
suggests that m cases with tachypnea, a relatively slow pulse rate is more 
indicative of a severe lesion, while in the cases without tachypnea the re- 
verse holds true,— VIZ , a relatively fast pulse rate is more indicative of a 
severe lesion One is tempted to surmise that the reason for this is that 
with the more severe grades of functional cardiac impairment there generally 
co-exists a relative prolongation of the systolic phase of the cardiac cycle, 
so that the organism can more readily respond to the increased oxygenation 
demands of exercise by a relative greater utilization of the respiratory ad- 
justment However, insufficient data were at hand to adequately test this 
supposition 

Table IV 


Comparison Roentgen-Ray Findings with Clinical Findings (Tachypnea) as to Sensitivity 


Cases Showing 

Number 
of Cases 

I 

Number of 
EKG— LP 
“Units” 

1 

Average 

L P Factor for 
EKG Findings 
— Alone 

Number and 
Percentage of 
Cases w ith 
Negative EKG 

1 Roentgen ray evi- 
dence of disease 

12 

13 

1 08 plus 

5 — 41 plus % 

2 Tachypnea, 24 plus 

27 

35 

1 3- 

8—29 6 plus % 

3 No tachypnea 

29 

23 

79 plus 

15—51 6 plus % 

4 Total organic cases 

56 

58 1 

1 04- 

23—41 plus % 


Table 4 shows the relatively greater sensitivity of the simplest of these 
clinical criteria, viz , tachypnea, as compared with the commonly used lab- 
oratory criterion of pathological roentgen-ray findings The electrocardio- 
graphic findings as expressed in laboratory factor averages are charted 
against these criteria It seems clear that the presence of pathological 
roentgen-ra}^ findings per se is no better indication of the presence of patho- 
logical EKG’s than the diagnosis of organic heart disease per se (Com- 
pare items ( 1 ) and (4) in the table ) On the other hand, the presence of 
tachjpnea (after exercise) per se, affords a 20 per cent higher correlation 
with positive electrocardiographic findings, and a 25 per cent lower corre- 
lation with entirely negative electrocardiographic findings (Compare items 
(1) and (2) ) 
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Table V 

Graph Indicating the Average Post-Exercise Pulse Rates for Groups of Cases with 
Identical Laboratory Pathology Factors (LPF) 
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Summary 

1 No entirely satisfactory clinical method has been available for the 
estimation of the degree of impairment of cardiac function in ambulatory 
organic cardiac cases 

2 Laboiatory findings per se (roentgen-ray and electrocardiographic 
data) afford certain reliable objective criteria for the estimation of impair- 
ment of cardiac function m such cases 

3 This study of some 200 odd cardiac cases and 100 odd controls aims 
to determine the correlation existing between certain readily observable ob- 
lective clinical data and the corresponding laboratory data The tabular 
studies rather confirm the impression that a lelatively high incidence of 
laboratory findings indicating functional impairment is found in those 
organic cardiac cases showing the following clinical signs 

{a) Tachypnea after exercise, 

{b) “ Paradoxical pulse/respiratory ratio ” after exercise, 

(c) “ Diminished pulse lability ” m response to exercise 

The definition of these terms is made clear in the text 
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4 These studies were made on a clinical group of cases (mainly World 
War veterans) falling predominantly into certain age groups Similar 
studies should be made on other more diverse age groups, before the con- 
clusions arrived at can be considered generally firmly grounded 

5 The most tangible deduction from this study may be expressed in 
the following clinical aphoiism In an organic cardiac case manifesting 
tachypnea after exercise, a relatively slow pulse rate after exercise is more 
indicative of a severe lesion than a relatively fast one 

In closing it IS pertinent to reemphasize that these deductions and con- 
clusions are considered to apply only to ambulatory organic cardiac cases, 
free of the influence of any drug therapy Also that all the figures quoted 
represent averages, and so represent the usual tendency but not the invariable 
pattern of reaction of certain clinical groups of cardiac cases In other 
words the clinical symptoms discussed, when present, may be considered as 
symptom-complexes suggestive of, but by no means pathognomonic of, the 
presence of impaired cardiac function And conversely, the absence of 
these clinical symptoms may be considered as suggestive evidence, but again 
by no means conclusive evidence, of the absence of a significant impairment 
of cardiac function 

The ^author wishes to express his indebtedness to Dr Reginald S E Murray of the 
Veterans’ Facility, Lyons, N J , as without his cooperation in furnishing extremely accurate 
and painstaking roentgen-ray and electrocardiographic reports, this study would have been 
impossible 



BLOOD VELOCITY RATE AND VENOUS PRESSURE 
IN THE PROGNOSIS OF HEART DISEASE '' 

By Samuel Candel, M D , and Meyer A Rabinowitz, M D , 

B) ooklyn. New York 

The heart is well adapted to study because of its anatomical position and 
the numerous expressions of its activity It may be easily observed as to 
size, shape, the state of its valves and the character of muscular contraction 
Its situation in the thoracic cage, surrounded as it is by air-containing 
viscera, makes radiographic examination possible By expelling its contents 
into a closed vascular system, it builds up the arterial, capillary and venous 
blood pressures and succeeds in imparting motion to a column of blood, i e , 
velocity The intermittent character of its contractions makes itself evident 
in a pulse wave and causes the propagation of minute electrical currents 
Avhich may be registered graphically and intei preted The accurate measure- 
ment of the various expressions of the physiologic activity of the heart 
enables us to assemble valuable information as to the state of the cardio- 
vascular system 

Much has been written on blood velocity rate and venous pressure in 
heart disease Most of the work has consisted of observations on patients 
during one short phase in their lives It was therefore most natural that an 
attempt should be made to ascertain what changes took place in the hemo- 
dynamics of the circulatory system, when the disease process had an oppor- 
tunity to regress or progress over a longer period of time It was of par- 
ticular interest to determine whether or not our studies could be of aid in 
prognosis 

Fifty-one cases of heart disease, rheumatic, arteriosclerotic and hyper- 
tensive, who were m-patients at the Jewish Hospital of Brooklyn, were 
studied Forty-eight cases were traced one year later Two weie entirely 
lost One was excluded because of the malignant nature of the disease Of 
the 48, 17 were personally observed at the end of the test period The 
remainder were followed through other institutions or through their family 
physicians 

The velocity rate (circulation time) was determined accoiding to the 
method of Fishberg, Hitzig and King ^ Saccharin was injected intra- 
venously in the antecubital fossa and the time which elapsed between the 
injection and the patient’s experiencing a sweet taste was measured The 
normal rate ranges from 9 to 16 seconds 

Venous pressure was measured by the direct method of Taylor, Thomas 
and Schleiter who employed an ‘ L ’-shaped tube which was connected with a 
needle placed in a vein under standard conditions ^ The normal values are 
from 4 to 8 centimeters of blood 

* Received for publication October 8, 1936 

From the Medical Service of Dr M A Rabinowitz, Jewish Hospital of Brooklyn, 
New York 
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10 0 6 5 6 5 

Chronic rheumatic valvular disease, mitral regurgitation and stenosis, C P C of 15 0 6 0 16 0 

lungs, liver and extremities 

Chronic rheumatic valvular disease, mitral and aortic regurgitation and ste- 50 0 12 0 19 0 Died 

nosis, auricular fibrillation, C P C of the lungs and liver 
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(b), (c), (cl), (e), (g), Velocity rate at first observation 30 seconds At the end of one year functional capacity Class 3 Patient No 50 
died 20 months after first observation Patient No 21 died immediately post-thyroidectomy 

(f) Velocity rate at first observation 30 seconds At the end of one year functional capacity Class 2a 
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In ai ranging the tables which follow, in those cases on which more than 
one obseivation was made, the slowest velocity rate and the greatest venous 
pressure (not necessarily the coincidental one) weie chosen This was 
done because it was felt that these figures represented the greatest inef- 
ficiency which was registered by the particular circulatory system under 
study 

Tabic II 


Circulation Time 

Number of Cases 

Number of Deaths 
in One Year 

Mortality % 

9-16 seconds 

13 

0 

0 

17-29 seconds 

21 

4 

19% 

30 seconds_or more 

14 

8 

57% 


Case 50 is included in the preceding table, but it is not noted as a 
death A total ablation of the thyroid gland was done 10 months after a 
circulation time of 42 seconds was recorded The patient lived for another 
10 months Case 21 is also included in the above tables and is not 
listed as a death because death followed immediately after thyroidectomy 
The operative procedure was done one year aftei the patient was first ob- 
served and was decided upon only after his decompensation failed to respond 
to any form of therapy Cases 6 and 46 weie excluded entirely The first 
was one of subacute bacterial endocarditis, the second patient was semi- 
comatose and the circulation time could not be obtained 

Bennskaya and Meerzon concluded that a maiked slowing of the blood 
velocity had a bad piognostic significance ® Fishberg, Hitzig and King pre- 
sented a study of 59 cases of recent myocardial infarction in the At chives of 
Internal Medicine of December 1934'* In 38 of these the ciiculation time 
was recorded The following is adapted fiom table 3 of their article 


Table III 


Circulation Time 

Number of Cases 

Number of Deaths 

Mortality % 

9-1 6 T seconds 

9 

1 

11% 

17-29f seconds 

IS 

2 

13% 

30 

14 

9 

64% 


(Adapted from Table 3 of article by Fishberg, Hitzig, and King'') 


In both tables 2 and 3, it is evident that the mortality rate increases 
rapidly when the ciiculation time exceeds 30 seconds The cases of Fish- 
berg et al were all of recent myocardial infarction and apparently were not 
followed up after the original investigation It is probable that with a 12 
month follow-up their markedly delayed velocity group would have pre- 
sented much higher mortality rates 
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In our mixed sei les, at the end of one 3 "ear, there were six patients whose 
velocit}’- rates exceeded 30 seconds and who were still alive The importance 
of the finding of a very slow velocity rate is emphasized by the fact that of 
these six patients, five belonged to Class 3 and became decompensated on the 
slightest exertion The sixth showed a remarkable improvement At the 
end of the year his circulation time fell fiom 30 to 13 seconds The fol- 
lowing are synopses of the histones of these cases 

Case Reports 

{No 22) R F , male, aged 45 years Chronic rheumatic valvular heart dis- 
ease, mitral regurgitation and stenosis, auricular fibrillation, congestive heart failure 
On admission, there were dyspnea, cyanosis, rales at both bases, fluid in the pleural 
and abdominal cavities and a liver enlarged to the iliac crest The circulation time 
was 55 seconds The venous pressure was 17 centimeters, and it rose to 23 centimeters 
after right upper quadrant pressure Since then, he has had repeated episodes of 
decompensation and is incapable of even the slightest exertion Class 3 

{No 43) I L, female, aged 45 years Hypertension, arteriosclerosis, cardiac 
hypertrophy and dilatation, decompensation On examination, tlie patient was dysp- 
neic, cyanotic and had sacral and pretibial edema The heart was enlarged both to the 
right and left There was an apical systolic murmur The liver was enlarged to 8 
centimeters’ breadth below the costal edge There was ascites The eye-grounds 
showed arteriosclerotic blood vessel changes The blood pressure was 230 mm of 
mercury systolic and 124 diastolic The circulation time was 38 seconds, the venous 
pressure was 21 centimeters The patient decompensates very quickly* and with little 
exertion Class 3 

{No 50) H B , male, aged 53 years Hypertension, generalized arteriosclerosis, 
coronary sclerosis, myofibrosis cordis, auricular flutter, congestive failure with en- 
larged liver, pulmonary stasis and peripheral edema The blood pressure was 240 
systolic and 120 diastolic The circulation time was 42 seconds The venous pressure 
was greater tlian 30 centimeters The patient was readmitted twice within a period 
of nine months The last circulation time was 27 seconds On the third admission 
(10 months after the first observation) an ablation of the thyroid gland was done 
It was most interesting to observe that, immediately following thyroidectomy, the 
heart rate changed from an auricular flutter to a regular sinus rhythm Upon dis- 
charge the patient was still slightly decompensated The circulation time was 27 
seconds The venous pressure was 19 centimeters He was then admitted to an in- 
stitution for chronic diseases There he had several attacks of precordial pain and 
pulmonary edema He made a sudden exitus 20 months after the first circulation time 
of 42 seconds was recorded Class 3 

{N o 35) E C , female, aged 55 years Generalized arteriosclerosis, coronary 
sclerosis, myofibrosis cordis, anginal syndrome of nine years’ duration, congestive 
heart failure with rales at both bases, a liver enlarged to 8 centimeters’ breadth below 
the costal edge, and ankle edema On admission the circulation time was 31 seconds 
The venous pressure was 25 centimeters Her family physician reported one year 
later that she was confined to bed for more than two-thirds of the time and that she 
decompensated with mild exertion Class 3 

{No 21) P W , male, aged 44 years Chronic rheumatic heart disease, mitral 
regurgitation and stenosis, aortic regurgitation and stenosis, auricular fibrillation, 
decompensated On examination, tliere were orthopnea, cjanosis, fine crepitant rales 
at both bases and also large sonorous rales throughout the chest The heart was en- 
larged to the right and left and the liver edge wms felt at the level of the umbilicus 
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On two separate occasions the ciiculation time was 37 seconds and 45 seconds The 
venous pressure was 17 centimeters After a month, he was discharged as improved 
He was followed in the out-patient department where he always showed some evidence 
of decompensation Eleven months after his first admission he returned to the hos- 
pital markedly decompensated The circulation time was 50 seconds There was a 
sli“-ht improvement after therapy and tlien a remission A total ablation of the 
thyroid gland was decided upon Unfortunately, the patient succumbed to the pro- 
cedure Class 3 

(No 45) S W, female, aged 48 years Hypertension, generalized arterio- 
sclerosis coronary sclerosis, auricular fibrillation, anginal s)'ndrome, congestive failure 
with enlarged liver The circulation time was 30 seconds The venous pressure 
was 9 5 centimeters and it rose to 12 centimeters after pressure was made over the 
hver area In the year that followed she enjoyed fairly good health except for oc- 
casional precordial distress When we observed this patient a year later there was 
no dyspnea or cyanosis The lungs were clear The apex beat was in the sixth inter- 
space two inches outside the mid-clavicular line She was fibnllating Blood pres- 
sure was 190 systolic and 120 diastolic The circulation time was 13 seconds The 
venous pressure was 6 centimeters and rose to 13 centimeters after making abdominal 
pressure Class 2A 

Table IV 


Venous Pressure 

Number of Cases 

Number of Deaths 
m One Year 

Mortality % 

0- 8 centimeters 

16 

3 

18 7% 

9-19 centimeters 

26 

8 

30 7% 

20 centimeters or more 

6 

1 

16 6% 


It IS evident that there is not the same progressive correlation between 
increasing mortality rate and increasing venous pressure that there is be- 
tween mortality rate and increasing circulation time 

We were able to recall 17 patients at the end of one year A complete 
physical examination and a determination of the circulation time and the 
venous pressure were done The lesults are tabulated m columns 6, 7, 8, of 
table 1 Cases 2, 9, 47, 21, 45, and 50 were of unusual interest The 
last three have already been discussed 

Case Reports 

(N 0 2) D S , female, aged 21 years Acute exacerbation rheumatic fever, 
mitral regurgitation and stenosis, pericardial effusion She suffered her first attack 
of rheumatic fever 14 years before her present admission On examination she 
showed marked pallor, dyspnea, slight cyanosis and fever There was dullness at both 
bases The heart outline by percussion showed enlargement both to the right and left 
The heart tones were muffled There were presystohc and systolic apical murmurs 
and a pericardial friction rub There was no peripheral edema and no enlargement 
of the liver or spleen The circulation time was 10 seconds The venous pressure 
was 10 5 centimeters She made good progress and was discharged much improved 
One year later, she returned for an examination She reported that she felt well 
on ordinary effort, but that she was no longer able to indulge in tennis or swimming 
without dyspnea whereas before her last illness she had experienced no difficulty in 
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these sports Our physical examination showed no evidence of congestive failure 
The heart was slightly enlarged to the left There was an apical systolic murmur 
and an accentuated pulmonic second sound Her circulation time was now 18 sec- 
onds, a marked increase over that of the preceding year The venous pressure was 
5 centimeters 

{No 47) 'E D , female, aged 44 years Essential hypertension, nephrosclerosis, 
congestive heart failure Her chief complaint was repeated attacks of vhisthng in 
the chest with shortness of breath She appeared chronically ill There were many 
musical wheezing rales, with the prolonged expiration, throughout the chest There 
was an accentuated aortic second sound The liver edge was palpable There was 
no peripheral edema She was tested in another clinic and found to be sensitive to 
feathers There was much discussion as to whether the astlimatic attacks were 
allergic or due to heart failure The circulation time was 14 seconds The 
venous pressure was 8 centimeters This, certainly, did not point toward the heart 
as being the seat of disease and responsible for the symptoms In relation to this, 
we must call attention to the report of Wmternitz on two cases of so-called “cardiac 
asthma ” w’here the circulation time w’as normal 

One year later she reported that after leaving the hospital she had been ill in bed 
for two months She now showed a blood pressure of 220 systolic and 140 diastolic 
and a pulse rate of 96 The heart was enlarged to the right and left There was 
an apical systolic murmur and an accentuated second aortic sound There were no 
rales in the chest The liver was palpated 4 centimeters below' the costal edge There 
W'as marked ankle edema The circulation time w'as 30 seconds The venous pres- 


sure was 21 centimeters and after right upper abdominal pressure it rose to 28 centi- 
meters There w'as no question now that there was myocardial insufficiency both 
from the physical examination and the determinations of the velocity r3te of the blood 
and of the venous pressure 

{No P) S L , male, aged 19 years Acute exacerbation of rheumatic fever, pan- 
carditis, pericardial effusion, rheumatic pneumonitis, mitral and aortic regurgitation 
and stenosis On admission he showed dyspnea and cyanosis There w'as dullness 
at both bases and evidence of a pericardial effusion The liver w'as slightly enlarged 
There was no peripheral edema The problem which presented itself was whether 
or not this patient was suffering from myocardial failure with decompensation or 
whether the underlying process was purely a severe rheumatic infection It w'as the 
prevailing opinion that we were dealing with an acute exacerbation of an old rheu- 
matic heart disease This was borne out by the therapeutic test when the patient 
failed to respond to digitalization and diuretics Fever continued for weeks and 
subsided with the return of the physical findings to a more normal state The cir- 
culation time varied from 14 to 16 seconds The venous pressure averaged 7 5 to 
H 0 cm He showed marked improvement 

One year later he returned saying that he had been well and had been w'orking as 
a salesman wuth no distress Our findings at this time w'ere that he had no dyspnea 


or cj'anosis and no peripheral edema There w'ere no rales in the chest The apex 
^at W'as found in the sixth interspace one inch outside of the mid-clavicular line 
I he circulation time w'as 17 5 seconds The \enous pressure w'as 5 S centimeters 


Discussion 

There appear in the literature tw'o main theories as to the mechanism of 
heart failure The first and oldest is the “ back-pressure ” hypothesis w'liich 
stressed the concept that failure of any chamber resulted in a damming up 
of blood behind that chamber ® Thus, dyspnea on effort and pulmonary 
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edema weie ascnbed to failme of the left ventricle which resulted in pul- 
monaiy congestion Cardiac insufficiency associated with passive conges- 
tion of the livei and penpheial edema was attributed to failuie of the right 
ventricle The second and latei assumption placed emphasis on diminished 
cardiac output as the piincipal factoi “ Proponents of this belief explained 
pulmonary edema as being due to a failure of the right ventricle while the 
responsibility for increased venous pressuie with peripheral edema fell upon 
a failing left ventiicle which was incompetent in propelling sufficient blood 

In his treatise on the f ailui e of the circulation, liai rison says, “ the 
theory of diminished caidiac output must be discarded, foi this hypothesis 
fails to account for the symptoms, and measuiements of the cardiac output 
have shown that heart failuie may be associated with a normal output of the 
heart and that clinical improvement may be accompanied by a change in 
either direction or by no change of this function The back pressure 

theory on the other hand offers an acceptable explanation of dyspnea and 
edema formation, is compatible with the clinical and pathological findings, 
and is in accord with the ‘law' of the heait ’ and othei fundamental physio- 
logical principles ” ' 

The French school of medicine has been noted for adherence to the back 
pressure theoiy and foi insistence on the distinction betw'een left heart and 
light heart failuie To Coivisait, Beau and Potain, the onl) picture of 
heart failure w'as that which w'e know' of as light heart insufficiency 
Fraentzel, Meiklen, Vaquez, Frank and Lian lecognized failuie of the left 
ventricle as a distinct entity ® 

Left ventnculai failuie is brought about by hypei tension, aortic valvulai 
disease and myocardial infarction involving paiticularly the left ventricle 
The most prominent symptoms are d}spnea and substernal oppression on > 
exertion, paioxysmal dyspnea and acute pulmonary edema The underlying 
pathology is venous stasis affecting the pulmonai y circuit ® ^ ' 


Pure right heart failuie with congestion of the In ei and peripheral edei'vla 
is most commonly seen in association w'lth chronic pulmonai y disease, cc'n- 
genital heait affections, tiicuspid lesions and lesions affecting the pulmonai^ 
artery ^ " ' 

Right heait failuie may be engiafted upon a chronic failing left" heart 
Thus, right and left heart failure may and frequently do, coexist 

Mitral stenosis is peculiar m that it places a mechanical obstruction in the 
out-flow tract of the lesser circulation Pulmonai y congestion, therefore, 
in this instance, is not piedicated upon the basis of left heait failure 

There is aii interesting syndrome of heait failure first described by 
Bernheim at Nancy in 1910 ® He obseived a gioup of cases of congestive 
leart aiure W'lth (o) enlargement of the liver, (b) peripheral edema, (c) 
absence of rales in the lungs, (d) enlargement of the left ventricle At 
autops> he noted that the hypertrophy of the left ventricle was associated 
1 a mar<e lypertrophy of the interventricular septum which encroached 
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upon the lumen of the right ventricle so that there existed virtually a func- 
tional stenosis of that chamber The symptomatology and the physical find- 
ings can be explained only by back piessure due to stasis behind the right 
ventricle It is possible, theiefoie, for right heart failure to precede left 
heart failure even though the underlying disease process is in the left ven- 
tricle 

Congestive heart failure with hepatomegaly and peripheral edema is al- 
ways accompanied by an mciease m venous pressure We may therefore 
utilize the measurement of venous pressure as a ciiterion of the degree of 
right heart failure A necessary corollar}', therefoie, is that the absence 
of increased venous pressure rules out right heart failure 

In cardiac failure there is a slowing of the speed of blood flow (velocity) 
Thus, if the circulation time (rate of blood flow) is measured and found to 
be slower than normal, and if, at the same time, the venous pressure is 
measured and found to be within normal limits, it may be concluded with 
reason that there exists an inefficiency of the left ventricle There is, then, 
in the simultaneous determination of the circulation time and \enous pres- 
sure, a method of distinguishing right from left heart failure 

We have found that there is no necessary parallel between the venous 
pressuie (criterion of congestive heart failure) and the slowing of the blood 
velocity In table 1, patients 12, 14, 35 and 39 show that in the same patient 
at different times in his clinical course, the rate of blood flow and the venous 
pressure varied markedly without showing any direct relationship to each 
other In other patients we have observed very slow velocity rates with 
absolutely no sign of congestive failure as in patients 17, 29, and 41 Fish- 
berg et al have demonstrated that there may be a normal or subnormal 
venous piessure m isolated failure of the left ventricle although there is a 
marked slowing of the circulation time 

It is obvious then, since the mortality rate varies directly with the cir- 
culation time and not with the venous pressure (venous pressure = index 
of right heart failure), that the mortality rate is dependent upon the effi- 
ciency of the left ventricle Hence, left ventricular failure is of graver 
import than right ventricular failure 

Increased venous pressure can be detected without difficulty by simple 
physical examination However, the circulation time can be determined 
only by some special procedure of which, fortunately, there are several simple 
ones 

Since the mortality rate varies rather regularly with the blood velocity, 
It IS clearly evident in the determination of the circulation time, there exists 
3^ real adjunct in the prognosis of heart disease 

The determination of the blood velocity has also been found useful 

(1) In differentiating dyspnea due to m}ocardial failure from that of 

bronchial asthma, cerebral and pulmonary dj'spnea 

(2) In determining whether or not an anginal syndrome is associated with 

the presence of mj ocardial damage 
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(3) In separating ascites and edema of cardiac from that of extra-cai diac 

origin 

(4) In uncovering a masked hyperthyroidism m the face of heart 

failure 

In passing we must mention that Fishberg and his co-workers have prac- 
tised making pressure on the liver while obtaining the venous pressure This 
was done routinely in all of our cases We too, have found that making 
pressure over the right uppei quadrant of the abdomen while the manometer 
is in the antecubital vein is of aid in determining whether or not a hepa- 
tomegaly IS due to venous engorgement In 19 cases, where there was no 
congestive heart failure, the average use in venous pressure on squeezing 
the liver area was 0 5 centimeters In 23 cases, where congestive heart 
failuie with an enlarged liver was present, the average rise was 5 6 centi- 
meters, and varied fiom 2 to more than 14 centimeters 

Conclusion 

In a series of 51 cases of rheumatic, arteriosclerotic and hypertensive 
heart disease, 48 of which were traced for at least one year, we have found 
tliat 

1 The circulation time is of greater significance in prognosis than the 
venous pressure 

2 The mortality rate increases as the velocity of the blood flow decreases 
and that when the circulation time is 30 seconds or more, the mortality rate 
IS 57 per cent for one year 

3 Of the SIX patients with a circulation time greater than 30 seconds and 
alive at the end of a year, five were in Class 3 and decompensated with the 
slightest effort The sixth patient improved clinically and the velocity rate 
fell from 30 to 13 seconds 

4 Failure of the left ventricle is of graver import than failure of the 
right ventricle 
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THE COMPLICATIONS AND HAZARDS OF FEVER 
THERAPY ANALYSIS OF 1000 CONSECUTIVE 
FEVER TREATMENTS WITH THE KET- 
TERING HYPERTHERM 

By Robert M Stecher, M D , and Walier M Solomon, M D , 

Cleveland, Ohio 

The beneficial effect of mtercurrent infection upon patients with chronic 
disease was noted many years ago and naturally suggested the therapeutic 
value of elevated body temperatures The feasibility of such a form of non- 
specific treatment was tested with tuberculin shortly after its introduction 
about 50 years ago This was the first of a long series of suggestions for 
theiapeutic fever production which have included the utilization of febrile 
diseases, protein fevers and numeious mechanical and electrical devices 
Despite the laige number of methods which have been recommended and are 
available, the end is not yet m sight, and scarcely a month passes without the 
proposal of a new device or a further refinement of an old method This 
interest and activity is encouraging, for all of the available methods seem to 
have disadvantages, and the completely ideal procedure for therapeutic fever 
production still remains to be developed 

From the standpoint of therapeutic results the least common de- 
nominator of all methods seems to be the type of fever which is produced 
Sweeping aside all arguments as to technic, the method of choice depends 
upon the ease and certainty with which a desired level of fever can be 
reached and maintained, the expense involved, the familiarity of the operator 
with the method, and, most important of all, the safety and comfort of the 
patient 

Because certain complications and hazards encountered in fever therapy 
depend entirely upon the height and duration of fever regardless of the 
method of production, we feel justified m presenting our observations of 
1000 consecutive fever treatments given with the Kettering Hypertherm at 
City Hospital, Cleveland, Ohio from March 1934 to January 1936 The 
therapeutic results will not be discussed at this time 

The influence of higher fevers and longer treatments in increasing the 
hazards to the patient can be demonstrated because the treatments comprising 
this series fall into two distinct groups The largest group consists of 830 
treatments, during which fever of 103° F to 105° F was maintained for 
periods of 3 to 5 hours These treatments were given to patients with acute 
and chronic arthritis, syphilis and various other diseases The second group 
consists of 170 treatments, during which fevers of 106° F to 107° F were 
maintained for periods of 4 to 7 hours in patients with gonorrhea and its 
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complications For the sake of convenience, fevers of 103° F to 105° F 
will be refeiied to as mild treatments, and fevers of 106° F to 107° F will 
be referred to as severe tieatments throughout the remainder of this paper 
No attempt is made to compare the complications and hazards observed 
in this senes with those reported by other woikers We believe that most 
of the phenomena described here may be seen in any series of induced fevers 
of compaiable elevations and duration except those, such as skin burns, 
which occur only when external heat is applied to the patient Complications 
such as severe debility due to an induced disease like malaria, or the increas- 
ing difficulty 111 producing successive fevers, as in protein therapy, are lack- 
ing in this series 

Some comprehension of the method used is necessary for an understand- 
ing of the problems encountered in this series The apparatus consists of a 
cabinet large enough to accommodate comfortably the body of a man in a 
prone position with his head outside The cabinet is provided with a large 
sliding door on each side to allow for the taking of rectal temperatures, the 
periodic examination of the patient’s skin and the arranging of blankets as 
necessary Fever is produced by passing heated and humidified air over the 
patient’s body A separate compartment at the foot of the cabinet contains 
an electrical resistance coil heating element which heats the air, and a blower 
which causes it to circulate through the cabinet A second heating element 
produces humidity by boiling water Automatic controls maintain air tem- 
perature and humidity at the desired levels 

The patient arrives at the treatment room about 8 o’clock m the morning 
after a light breakfast or in a fasting state After recording the tempera- 
ture, pulse, blood pressure and weight, the patient is placed m the cabinet and 
all covering is removed The air temperature of the cabinet, which is about 
125° F at the start of the treatment, is laised as rapidly as possible to 150° 
F or 160° F and the humidity is kept between 30 and 40 per cent This 
preliminary period, during which the patient’s temperature becomes elevated 
to the desired level, varies from one-half to two hours, but this time is not 
included m recording the duration of the treatment When the desired 
degree of fever is attained, the body is covered with a light blanket, an elec- 
tric fan is directed on the face, iced water or 0 6 pei cent saline is given as de- 
sired and ice is rubbed on the face At this time the temperature and humid- 
ity of the air in the cabinet are adjusted to the lowest level at which the de- 
sired body temperature can he maintained When the treatment is finished 
the patient is removed from the cabinet, and the temperature falls in an hour 
or so to the pre-treatment level After a bath the patient is sent to the wai d 
or allowed to go home 

This study deals with 1000 consecutive fever treatments divided as men- 
loned above, into 830 mild treatments and 170 severe treatments The 
^^^^^^^^onts were given to 142 patients of whom 62 had chronic arthritis, 
had acute arthritis, 9 had rheumatic fever or chorea, 15 had syphilis and 
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35 had a variety of conditions The patients with chronic arthritis had 
treatments at 103° F to 104° F for three to four hours, the others usually 
had 105° F for five hours The number of treatments per patient aveiaged 
5 8, but vaiied fiom one treatment m 28 patients to 23 treatments in one 
patient The severe treatments weie given to 62 patients with gonorrhea, 
either genital or metastatic An attempt was made to treat these patients at 
as near 107° F as seemed consistent with safety, and this temperature was 
maintained in each treatment at least five hours, and preferably seven hours 
Many of the patients in the first group who received mild treatments were 
debilitated, undernourished and aged beyond their years, while those in the 
second group who received severe ti eatments were young, i obust and in ex- 
cellent general health Despite the marked difference in physical condition 
of the two groups, only 39, or 4 7 per cent, of the mild treatments had to be 
discontinued, compared to 24, or 14 1 per cent, of the severe treatments Of 
the 39 mild treatments w'hich were discontinued, 21 were discontinued be- 
cause of insistence on the part of the patient, lack of cooperation or delirium, 
five because of blisters or burns, eight because of diarrhea or persistent 
vomiting, three because of shock and two because of tetany Of the 24 
severe treatments, 12 were discontinued because of insistence on the part of 
the patient, lack of cooperation or dehiium, seven because of blisters or 
burns, two because of diarrhea or intestinal cramps and three because of 
shock When these figures are arranged in parallel columns and reduced 
to percentages of treatments given, the difference between mild and severe 
treatments becomes apparent 

Our plan to weigh patients routinely before treatment and again prior to 
their discharge from the department was seiiously disrupted because of the 
difficulty of getting them upon the scales This was the case in arthritics 
with painful or disabling disease and m all patients with severe nausea or 
debility following tieatment The observed changes in weight during 
therapy were closely related to the amount of fluid ingested and to vomiting 
We have data on 172 mild tieatments In 67 instances the weight after 
treatment was within one pound of the pre-treatment level This was con- 
sidered no change In 19 instances there was a gam m weight which varied 
from one to six pounds, while in 86 instances there was a loss In nine 
treatments the loss was less than thiee pounds, m 29 treatments it was three 
to five pounds and m 27 treatments it was five to seven pounds In 21 treat- 
ments weight loss varied from seven to 15 pounds Of these 21 treatments, 
19 were given to three patients Excessive weight loss occurred repeatedly 
m successive treatments of the same patients who took fluids poorly and 
vomited repeatedly In 18 severe treatments, weight was unchanged m 
eight, there was a gam in five and a loss in five, never more than 6 pounds 
The weight changes observed m fever treatments are temporary as restora- 
tion to pre-treatment weight takes place within 48 hours in most instances 

Nausea or vomiting is a frequent source of discomfort Patients often 
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feel nauseated or vomit once or twice during the treatment but this occurs 
most often m the rest period following the treatment, particularly m patients 
who must get up and dress to go home In rare instances, vomiting occurs 
with sufficient severity during the course of the treatment to necessitate its 
premature termination Nausea or vomiting was observed in 28 1 per cent 
of the 830 mild treatments or 233 times, and m 35 5 per cent of the 170 
severe treatments or 57 times The patients who recened repeated treat- 
ments were studied to determine if the incidence of nausea or vomiting in- 
creased with successive treatments and whether or not there was an indi- 
vidual susceptibility to nausea or vomiting Of 114 patients who received 
two or more mild treatments, 45 had nausea or vomiting These patients 
received 399 treatments, and nausea or vomiting occurred in 52 per cent or 
207 times Of 37 patients who received two or more severe treatments, 10 
had nausea or vomiting These patients received 67 treatments, and nausea 
or vomiting occurred in 55 per cent or 37 times Thus it is seen that the 
vomiting patients receiving several treatments had this symptom in 52 per 
cent and 55 per cent of their treatments compared to 28 1 per cent and 33 5 
per cent of the whole group Some patients escape nausea entirely, even on 
repeated treatments, while patients with nausea receiving several treatments 
have a higher treatment incidence than the whole group 

It was thought that the use of morphine increased the incidence of these 
gastric disturbances, but the figures do not substantiate this view In 830 
mild treatments, morphine was administered 672 times or in 80 9 per cent of 
the treatments Of the 399 treatments given to 45 patients who developed 
nausea, morphine was administered 307 times or in 77 per cent In the 170 
severe treatments, morphine was administered 145 times or in 85 3 per cent 
Of the 67 severe treatments given to 10 patients ivho developed nausea, mor- 
phine was administered 52 times or m 74 6 per cent When possible mor- 
phine was withheld on succeeding treatments of thuse patients who were 
nauseated or had vomited previously Although these figures seem to in- 
dicate that morphine played little or no part in the causation of vomiting 
several individual patients escaped vomiting when morphine was omitted 
The effect of fever therapy in causing anorexia was observed by noting 
the first regular meal which the patient was able to eat after treatment In 
188 mild treatments the patient was able to eat supper on the day of treat- 
inent m 35 instances or in 18 6 per cent (no anorexia) He was able to eat 
ireakfast the next morning in 123 instances or 65 4 per cent (anorexia for 
“ to 18 hours), and he \vas unable to eat until the following noon in 30 
instances or 16 per cent (anorexia for 18 to 24 hours) Of 56 severe treat- 
ments the patient ate his supper on the day of treatment in 20 instances or 
^ per cent (no anorexia), breakfast next day ivas the first meal in 25 
instances or 44 6 per cent (anorexia for 12 to 18 hours), and he ivas unable 
following noon in 11 instances or 19 7 per cent (anorexia for 
0 -4 hours) This disparity betiveen the two groups is remarkable, espe- 
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daily when one consideis that the se\ere treatments were not terminated until 
later in the day, usually from three to five hours nearer supper time, than 
were the mild treatments This is a further indication of the vigor and 
robustness of the patients tieated for gonorrhea and the weakness and de- 
bility of the other group Inasmuch as patients miss breakfast and lunch 
on the day of treatment prolonged anorexia is undesiiable, especially in 
debilitated patients 

Burns which necessitate teiminatmg fever tieatments constitute but a 
small proportion of the burns produced In most instances the burns are 
blisters of small size and heal without scar formation, although second 
degree burns have been seen Patients are warned of this danger of burns 
and even of scars, particularly when severe treatments are contemplated, and 
therapy is not discontinued because of this unless it seems likely that burns 
will be severe They occur only on the ventral surface of the body and are 
most frequently seen over bonj' prominences, in scars, on pendulous breasts 
or on those other portions of the skin which Bierman has shown to be 
relatively mtoleiant of heat In 830 mild treatments, burns were observed 
in 18 instances or 2 2 per cent In 170 severe treatments, however, burns 
were seen m 23 instances oi 13 5 per cent It must be lemembered that 
these thermal injuries to the skin result from hot and humid air alone, for 
the fever cabinet is so constructed that the patient’s skin cannot come in con- 
tact with a heating element 

Tetany was occasionally seen, but only two treatments were interrupted 
because of it Many mild instances probably occurred foi patients occa- 
sionally complained of muscle ciamps or stiffness of the hands This is 
usually seen early in the treatment as the body temperature is rising and be- 
fore morphine is given The symptoms are fleeting, usually promptly re- 
lieved by lowering the cabinet temperatuie temporarily, the administration 
of morphine or of calcium gluconate intravenously The tetany which 
occurs during fever treatments is due to alkalosis caused by the hypei ventila- 
tion resulting from the respiratory stimulus of hot air to the skin No 
alteration m calcium metabolism occurs, and because tetaii}’ develops early in 
the treatment, it is probably not related to chlorine metabolism Morphine, 
because of its effect in depressing respiration, seems the ideal preventative 
We have not noted undue cyanosis from its use 

Herpes labialis occurred in 45 of the 142 patients given mild treatments, 
\ or 31 7 per cent, and in 19 of the 62 patients given severe treatments or 30 6 
\jper cent The figures are given m relation to the number of patients, rather 
t;han the number of treatments, because this complication occuis but once m 
al} individual patient during any continuous senes of treatments On one 
orUwo occasions herpes labiahs followed the second treatment only, but 
otherwise they were seen only after the first treatment A second attack 
has l^en observed once in a patient whose last previous treatment was given 
more tkan three months earlier Herpes labiahs appears three to five days 
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after the fii st treatment, remains five days and heals without leaving a scar 
The lesions may be very extensive, covering the lower half of the face in- 
cluding the external and inteinal nares and involving the buccal mucosa 
The rarest accident m our experience, but by far the most alarming, and 
the one which constitutes the greatest hazard m fever therapy, is the occur- 
rence of sudden and uncontrolled hyperpyrexia associated with mama and 
followed by deep coma, circulatory collapse and other symptoms closely re- 
sembling those of shock This condition was seen three times in each 
group with an incidence in the mild and severe tieatments respectively of 0 36 
per cent and 1 76 per cent In the three instances occurring during mild 
treatments the uncontrolled temperature rise was moderate, the collapse was 
less profound, and recovery was more prompt than in the cases with severe 
treatments The affected patients receiving mild treatments had repeated 
subsequent treatments without untoward results The sequence of events 
as they occurred in a patient who was being treated for gonorrhea was as 
follows the patient’s temperature had been between 106 8° F and 107 2° F 
for 40 minutes when muscular twitchmgs were noted, his temperature rose 
to 107 8° F in five minutes despite the fact that both cabinet doors had been 
opened He was removed from the cabinet promptly, an electric fan was 
directed upon his body and he was kept wet with tepid water His tem- 
perature continued to rise, he was pulseless, his lips were pale, and he was in 
deep coma His heart sounds were inaudible, and he had an involuntary 
bowel movement After adrenalin was given intramuscularly, his heart 
sounds became audible, the heart rate was 200, but no peripheral pulse could 
be felt His temperature reached 109° F He was given 50 c c of 50 per 
cent glucose solution intravenously A half hour later his pulse improved, 
the blood pressure rose to 78 over 50, the temperature fell to 107°, he re- 
covered from his coma but was completely disoriented After another half 
hour his temperature was 104°, he became oriented, and suddenly had 
copious projectile vomiting, severe abdominal cramps and a rigid abdomen 
The vomiting and rigid abdomen persisted for about 72 hours He was 
observed closely as a patient with suspected intestinal obstruction, but he 
made an uneventful recovery without operation Another patient, treated 
^or gonorrhea, started with mama followed b}^ deep coma and circulatory 

collapse He had a severe epileptiform seizure lasting about five minutes 
Upon 

recovery he was found to have right facial paralysis and aphasia, both 
of which symptoms disappeared within about 10 days It is such experi- 
ences, rare though tliey be, which remind us of the seriousness of fever 
therapy at high temperature levels 

SUMMARY 

Attempts at artificial fever production for the past 50 years have re- 
sulted m the development of many successful methods based upon various 
principles The complications and hazards of fever therapy depend pn- 
niarilj upon the height and duration of the fev er produced 
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The complications and hazards observed in 1000 consecutive fever treat- 
ments given with the Kettering Hypertherm have been analyzed Two 
types of treatment were given (1) mild treatments, given chiefly to patients 
with various chronic diseases, limited to a body temperatuie of 105° F , and 
never maintained longer than five hours, and, (2) severe treatments, given to 
patients with gonorrhea, in which a body temperature of 106° F to 107° F 
was maintained for five to seven hours The proportionate number of treat- 
ments which had to be discontinued, the incidence of skin burns produced, 
the incidence and severity of circulatory collapse were much greater in the 
severe treatments tlian they were in the mild treatments The incidence of 
anorexia and excessive loss of weight after mild treatments was greater 
than after severe treatments The incidence of herpes was unaffected by the 
severity of the treatments 

Despite the complications and hazards observed, the production of arti- 
ficial therapeutic fever, with body temperatures even to 107° F maintained 
for five hours or longer, undei proper conditions of supervision has proved 
to be a practical and satisfactory procedure 



LIVER FUNCTION IN RHEUMATOID (CHRONIC 
INFECTIOUS) ARTHRITIS; PRELIM- 
INARY REPORT 

By William B Rawls, M D , F A C P , Samuel Weiss, M D , F A C P , 
and Vera L Collins, M D , New York, N Y 


During the past few years, much interest has been focused on the sub- 
ject of decreased dextrose tolerance in acute infectious diseases Williams 
and Dick found a decreased tolerance m 41 per cent of patients and they 
also found a similar disturbance in carbohydrate metabolism in experi- 
mentally induced toxemia m animals Their paper contains an excellent 
review of the literature 

Two explanations have been offered for the " diabetic ” t5’^pe of dextrose 
tolerance curves obtained in these conditions Some authors ^ ® ascribe it 
to lack of endogenous insulin caused by the functional impairment of the 
islets of Langerhans, while others "*’ ® ® maintain that it is due to an inter- 
ference with the action of the available insulin, whether of endogenous or 
exogenous origin These interpretations are based upon the belief that the 
normal dextrose tolerance curve is dependent upon an increase in the cir- 
culating insulin consequent to pancreatic stimulation from the dextrose 
administered However, Soskm et aJ have shown recently that a normal 
dextrose tolerance curve may be obtained in a completely depancreatized 
dog which IS receiving an amount of insuhn and dextrose just sufficient to 
maintain the blood sugar at a constant level They also state ® that “ an 
animal in this condition shows a hypoglycemic reaction at least as great as 
that of a normal dog following the cessation of prolonged administration 
of dextrose ” They reason, therefore, that the normal reactions to the ad- 
ministration of dextrose do not require the secretion of additional insulin 
and that the abnormal curves observed m toxemia do not result from the 
lack of exti a secretion 

From the results of simultaneous observations on the sugar content of 
the blood entering and leaving the liver during tests for dextrose tolerance, 
they ^ concluded that “ in the presence of a sufficiency of circulating insulin, 
but not necessarily of an extra secretion from the pancreas, the normal liver 
responds to administered dextrose by decreasing its own output of blood 
sugar which it previously had been supplyung from its own resources ” 
Their findings have been substantially confirmed by Tsai and Yi ® nho 
calculated the quantity of sugar entering and lea\ mg the liver by means of 
a flowmeter Soskm et al ® then concluded from their experiments that 


*Recen ed for publication September 24, 1936 

I'rom the Arthritis and Gastro-Enterological Clinics of the New York Polv clinic Medi- 
cal School and Hospital 

Read in abstract at the con\ention of the National Societ> for the Advancement of 
Gastroentcrologj, Atlantic City, N J , June 5, 1936 
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the toxemia probably inter feies with the homeostatic mechanism of the liver 
as postulated above, through its effect on the liver itself Sweeney and his 
associates “ believe that the toxemia acts, not by suppressing the endo- 
genous insulin supply, but rather by interfering with the function of insulin, 
whether of endogenous or exogenous origin Yannet and Darrow during 
the course of intoxication in rabbits produced by the intravenous injection 
of diphtheria toxin did not find any gross disturbance in carbohydrate oxi- 
dation They did observe changes m the liver, however, and concluded that 
the observed changes in carbohydrate metabolism were due to a disturbance 
in hepatic function Soskm et al found that the intravenous injection of 
diphtheria toxin into normal dogs caused a definitely prolonged dextrose 
tolerance curve, while the injection of boiled toxin was without effect In 
depancreatized dogs, the curves after the injection of toxin were even more 
abnormal than m normal animals, although the preliminary curves were 
quite normal They concluded, therefore, that abnormal dextrose tolerance 
occurring in cases of toxemia was due to the effects of the toxemia on the 
liver and not on the pancreas This is not surprising when one considers 
that, incidental to its function of detoxication, the liver bears the brunt of 
the toxemia which accompanies acute or chronic infection Because of 
these observations, a study was begun in 1932 to determine whether any 
disturbed liver function occurred during the toxemia of rheumatoid (chronic 
infectious) arthritis 

Patients were selected on admission to the clinic and divided into severe, 
moderately severe and mild rheumatoid arthritis Only those patients with 
classical symptoms of rheumatoid arthritis were included in this study 

The Azorubin S test w^as selected for the liver function test Tada and 
Nakashima^' in a study of 62 dyes found that, while other dyes were ex- 
creted in large part by the kidneys as well as by the liver, 95 per cent of 
intravenously injected Azorubin S was eliminated b)^ the liver and only 5 
per cent by the kidneys Using the duodenal tube, they found that in nor- 
mal persons the dye appeared in the bile in 17 minutes Weiss concluded 
that this test seemed to measure the functional capacity of the liver quite as 
well as the Rosenthal test 

Technic of the Azorubin S Test 

The duodenal tube is passed in the morning on a fasting stomach 
When the tube reaches the duodenum and a yellowish-brown bile begins to 
flow, 40 cc of a 1 0 per cent solution of Azorubin S are injected intia- 
venously Five minutes after the injection of the dye, 40 c c of a 25 per 
cent magnesium sulphate solution are injected through the duodenal tube 
In normal individuals a characteristic, deep red bile appears about 17 minutes 
after the injection of the dye 

From 15 to 30 minutes was accepted as the normal appearance time of 
the dye Less than 15 minutes and more than 30 minutes indicated liver 
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dysfunction m proportion to the decreased or increased appearance time of 
the dye The interpretation of liver dysfunction in patients with a decreased 
appearance time is based on the findings of Whipple, Peightal and Clark 
who reported a hypersecretion of phenoltetrachlorphthalem with small doses 
of phosphorus which they attributed to the irritative effect of the phos- 
phorus on the parenchyma of the liver Soskin and Mirsky,^® working with 
dogs in which liver damage had been produced by the intravenous injection 
of diphtheria toxin, found three different stages of dextrose tolerance de- 
pending upon the extent of liver damage They concluded that Stage I 
f early liver damage) “ is characterized by an early decline in the inhibitory 
effect exerted by the administered sugar so that the liver fails to decrease its 
own supply of blood sugar as rapidly as normal and a ‘ diabetic ’ type of 
tolerance curve results ” 


Analysis of 100 Cases 

In four cases the appearance time was less than 10 minutes , iii 32 it was 
10 to 15 minutes , in 45, 15 to 30 minutes , in four, 30 to 35 minutes , in nine, 
35 to 40 minutes, and in six, over 40 minutes Of the entire number 
studied, 55 per cent showed some liver dysfunction In 15 patients with 
osteo-arthritis, four (28 per cent) showed liver dysfunction, compared to 
55 per cent with rheumatoid arthritis However, the series of patients with 
osteo-arthritis is too small to permit definite conclusions The following 
patients with rheumatoid arthritis showed liver dysfunction 27 of 34 
severe cases (73 per cent) , 21 of 44 moderately severe cases (47 5 per cent) , 
and seven of 22 mild cases (25 25 per cent) 

From these figures it would appear that to some extent the liver dys- 
function IS parallel to the severity of the disease There was no relation 
between the duration of the disease and the liver function Although no 
control series is reported here, liver dysfunction in patients with severe 
rheumatoid arthritis is so much more frequent than in patients with mild 
rheumatoid arthiitis (73 per cent compared to 25 25 per cent) that it sug- 
gests that liver dysfunction m such a high percentage is an abnormal finding 
Cjtological examinations of the bile in 50 cases showed abundant leukocytes 
in 24, or 48 per cent Some patients with achlorhydria responded to 
stimulation with histamine or neutral red Many of them showed an ab- 
normal liver function test 


Serum Proteins 

A quantitative determination of serum proteins was made in patients 
shoving liver dysfunction In most cases, there was a slight reduction of 
t le total serum protein and a reversal of the albumin-globulin ratio This 
occurred both m cases having a rapid dye appearance time and in those 
laiing a delajed appearance tune For example in one case of rheumatoid 
Ritliritis the dye appeared in 37 minutes , the total serum proteins v ere 6 07 
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per cent, albumin, 3 5 per cent, globulin, 2 57 per cent, and the ratio, 1 36 
In another case, the dye appeared m 12 minutes, the total serum proteins 
were 6 27 per cent, albumin, 3 81 per cent, globulin, 2 46 per cent, and the 
ratio, 155 A few cases with a normal Azorubm S test gave a reduction of 
the serum protein and a reversal of the albumin-globulin ratio In the 
majority of cases studied, there was a correlation between liver dysfunction, 
the reduction of serum proteins and reversal of the albumin-globulin ratio 

Treatment of Liver Dysfunction 

Where the bile showed an abundance of pus cells, cocci, etc , 10 c c of 
choleval were given intravenously twice weekly Usually six to eight in- 
jections were given, depending upon the improvement of the cytology of 
the bile When choleval was omitted, decholin-sodium was given intra- 
venously in order to increase biliary drainage but, where a number of in- 
jections was given, a 5 per cent solution was used m order to prevent 
excessive secretion in those patients who may have had partial obstruction 
This preparation has a tendency to increase biliary secretion and thus in- 
crease the elimination of detritus from the biliary tract 

Diet 

The diet was regulated according to the requirements of each patient 
In some patients with liver dysfunction, a high carbohydrate diet was given, 
and frequently there was a gain in weight and improvement m the consti- 
tutional symptoms As far as could be ascertained, this did not produce 
harmful effects This agrees with the recent reports of Bowen and Lockie 
A high protein diet was used m those patients showing nutritional edema 
In view of the lowered values for serum proteins and the reversed albumin- 
globulin ratio m rheumatoid (chronic infectious) arthritis, noted previously 
by Davis and confirmed by us, it is suggested that the diet be adjusted to 
conform with the requirements of each individual patient 

Discussion 

A long series of papers has appeared on the relation of the liver function 
to plasma proteins Kerr, Hurwitz and Whipple noted a regenera- 

tion of serum proteins following a plasmapheresis, the globulin being re- 
placed more rapidly than the albumin They also noted that, after a 50 pei 
cent depletion of serum proteins, regeneration took place in five to seven days 
This IS the time required for regeneration of the liver cells after hepatic 
necrosis produced by carbon tetrachloride Recently, Whipple and his as- 
sociates have given support to the theory that the liver is intimately con- 
cerned in the formation of serum proteins The literature on the relation 
of hepatic disease to serum proteins has recently been reviewed by Snell 
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It has frequently been reported that, in advanced chronic hepatic disease, 
there is often a moderate reduction in the total serum protein This reduc- 
tion occurs mostly in the albumin fraction with reversal of the albumin- 
globulin ratio In the less advanced cases albumin may be only moderately 
reduced but globulin may be increased Rowe believed that infection is 
probably responsible for these findings Snell concluded that “ one of the 
fairly constant effects of parenchymatous hepatic disease is reduction in the 
serum albumin and reversal of the albumin-globulin ratio , that these changes 
are most probably related to deficient production of protein by the liver, 
and that for this reason they may have some diagnostic and prognostic sig- 
nificance, and finally, that the serum albumin is often at or near a level 
which makes the production of ascites and edema relatively easy ” His 
work is m accord with that previously reported by Myers and Keefer 

Davis found a definite reduction in the serum albumin, a rise in the 
serum globulin, and a reversal of the albumin globulin ratio in all cases of 
severe rheumatoid arthritis Although a greater change occurred in tliose 
cases classed as severe rheumatoid arthritis, less severe cases also showed 
some change It is interesting to compare his findings in normal cases with 
his reports on on6 case of tumor of the liver, one of acute cholecystitis, and 
one of pernicious anemia, all of which may have had liver imolvement 
The mean findings in these three cases were albumin, 4 05 per cent com- 
pared with 4 70 per cent in the normal group , globulin, 2 94 per cent com- 
pared with 2 26 per cent in the noimal group, and the albumin-globulin 
ratio, 1 38 compared with 2 12 in the normal group Although the degree 
of change was less, the findings m these three cases were similar to those 
observed in rheumatoid arthritis 

In view of the findings of Myers and Keefer and Snell of the re- 
\ersal of the serum albumin-globulin ratio m liver disease, and of the present 
findings of liver dysfunction in 73 per cent of cases with severe rheumatoid 
arthritis, it is reasonable to assume that in most instances the changes m the 


serum proteins mentioned above and those also found by Davis in rheu- 
matoid arthritis may have been due to liver dysfunction 

Snell “ stated that the principal effects referable to a reduced albumin 
content of the blood serum of patients with hepatic disease are related to the 
production of edema and ascites He believed that, although the “ edema 
level ” (4 to 5 gm per 100 c c ) for the total serum proteins is not often 
reached, the disproportionate reduction m the serum albumin may reduce 
the osmotic piessure of the blood serum sufficiently to produce transudation, 
especially in regions where venous stasis occurs Wells and his collabora- 


tors have shown that, by direct measurement, the specific osmotic pressure 
of serum is a linear function of the concentration of albumin, the globulin 
content being relati\ety unimportant It must be remembered, however, 
t lat there are other factors which maj play a role in the causation of edema 
and ascites and that the Ion ered serum albumin may be only a contributing 
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factor The above may offer some explanation foi the edema found in some 
cases of rheumatoid aithiitis and possibly foi the many vaiied clinical syn- 
dromes appealing m this protean disease It is also further suggestive evi- 
dence that rheumatoid arthritis is infectious m chaiacter 

Conclusions 

1 Liver dysfunction, as detei mined by the rate of excretion of Azorubm 
S, was present in 55 pei cent of 100 patients with iheumatoid (chronic in- 
fectious) arthiitis 

2 Livei dysfunction occuned with greater frequency m patients with 
severe than in those with mild rheumatoid arthi itis 
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A MEDICAL POET LAUREATE, ROBERT BRIDGES, 
M D , POET LAUREATE OF ENGLAND 
1913 TO 1930 ' 


By Commander Louis H Roddis, F A C P , Medical Coips, United States 

Navy 


The Poet Laureate of England holds an official position of peculiar dig- 
nity and honor, even though the duties aie nominal and the salary some- 
what remarkable — a barrel of wine and one hundred and twenty pounds a 
year The title is obtained from the laurel or bay, m classical times the 
crown of the heio and poet, the lover being crowned with myrtle In 1921, 
Professor Broadus published a stud)’’ of the office of the Poet Laureate, 
almost the first investigation of the subject made, and there still remains for 
some minor poet or hteiary historian, the pleasant task of writing the lives 
of the Laureates The list, omitting some doubtful and “ volunteer ” Poet 
Laureates, includes but sixteen names and as a matter of interest they aie 
here given 


Ben Jonson 
John Dry den 
Thomas Shadwell 
Nathan Tate 
Nicholas Rowe 
Lawience Eusden 
Colley Cibbei 
William Whitehead 


Thomas Warton 
Henry Pye 
Robert Southey 
William Wordsworth 
Alfred, Lord Tennyson 
Albert Austin 
Robeit Bridges 
John Masefield 


Only one medical man has held the title, Robert Seymour Bridges, who 
was born at Walmer, Kent, England, October 23, 1844 His parents 
were in more than easy circumstances, and he was educated at Eaton and 
Oxford His college was Coipus Christi, wheie he graduated BA, with 
distinction, having still further distinguished himself as an oarsman After 
a short period of tiavel on the continent he entered as a student at St Bar- 
tholomew’s Hospital from which he received his degree of M B , m 1874, 
and where he served as house physician Having completed his service he 
was appointed casualty physician at “ Barts,” as St Bartholomew’s has been 
known to generations of English physicians, and later was elected assistant 
physician to the Great Northern Hospital and to the Hospital for Sick Chil- 
dren in Grand Oimond Street 

* Received for publication October 2, 1936 

This IS the ninth of a series of portraits of medical poets Those which have previ- 
ously appeared in the Annals of Internal Medicine are Joseph Rodman Drake, February 
1929, Oliver Wendell Holmes, June 1930, Oliver Goldsmith, May 1932, Wm Savage Pitts, 
January 1933, Lieutenant Colonel John McCrae, June 1933, Dr Richard Shuckburgh, June 
1934, Johan Christoph Friedrich Schiller, Maich 1936 
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In 1878 he published a paper in the St Bartholomew’s Hospital Notes, 
“ An Account of the Casualty Department,” in which he recorded liis experi- 
ences as admitting physician From nine o’clock until twelve noon he spent 
interviewing patients and sending them to the appropriate clinical outpatient 
departments for treatment In a year he saw 30,000 patients, two-thirds of 
these new cases His whole article gives a clear and striking picture of the 
casualty work of this great London Hospital more than half a century ago 
He also contributed a report on a case of rheumatic fever, treated by splint- 
ing the affected joints with good results His third contribution to litera- 
ture was a semi-humorous poem of 558 lines, written in Latin and describing 
the foundation of St Bartholomew’s Hospital, with characterizations of its 
staff 


“ Carmen Elegiacum Roberti Bridges de Nosocomu 
Sancti Bartholomaei Londiniensi ” 


Such evidences of the classical learning of the author indicate how the medi- 
cal tradition for classical scholarship established by Linacre, Cams and 
Heberden was carried on into the Victorian age 

Bridges had begun to write verse at an even earlier period, and his first 
volume of poetry appeared m 1873 From then until his death he continued 
to publish isolated verse, dramas, and successive volumes of poems His last 
work, “ The Testament of Beauty,” appeared on his eighty-fifth birthda)-, so 
that his period of productive activity as a poet covered 56 years 

A number of physicians have distinguished themselves in art, literature 
and science, and still continued m the active practice of their profession 
Medicine, however, is a jealous mistress, and many more have forsaken her 
to follow anothei love This was the case with Bridges, and in 1882 he 
gave up his practice to devote himself more and more to poetry and scholar- 
ship The possession of abundant private means enabled him to follow his 
inclinations m this respect without any difficulty It is of interest to note 
that “ Prometheus the Fire-Giver,” one of the most ambitious of his earlier 
works, was published m 1883, the j'^ear after he had definitely abandoned 
Medicine 

To the end of his long life he remained a poet and scholar Few other 
English poets have been such profound students of the art of versification 
or ha\ e admired, studied, experimented and exalted the use of English as a 
medium of expression He was the author of a book on “ Milton’s 
Prosody,” a penetrating study of rhythm and sound m English poetry He 
Mas also one of the founders of the Society for Pure English and was the 
general editor of its publications S P E Tract No 9 had as joint authors, 
Dr Bridges and Dr Cuthbert Morton It was on tlie language of anatom}, 
so we see here his return to a medical theme The object of the pamphlet 
Mas to condemn the action of those mIio are niOMiig to introduce a formal 
Latin international termmolog} into the British Schools of anatomy on the 
alse note that it will be of sere ice to international science ” This e\as a plea 
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to use an English terminology His last work, “ The Testament of Beauty,’ 
IS an attempt to introduce a radical change m English spelling Indeed, 
Bridges was as distinguished m tlie field of English scholaiship as he was as 
a poet This preoccupation with scholaiship, and what one might call the 
technical feature of versification, led to many of his poems giving an impres- 
sion of careful design rather than spontaneous inspiration This quality 
of his woik IS well shown in one of his most often quoted poems, “London 
Snows ’’ 


“When men were all asleep the snow came flying, 

In large white flakes falling on the city down, 

Stealthily and perpetually settling and loosely lying, 

Hushing the traffic of the drowsy town. 

Deadening, muffling, stifling, its murmurs failing. 

Lazily and incessantly floating down and down ” 

Of the two eternal themes of the poets, Love and Nature, Bridges was 
concerned primarily with the latter His love poems are few and justly 
criticized as lacking in passion and power Some of these, however, are not 
lacking in a deep and simple tenderness, as m this 

“ When death to eitljer shall come, 

I pray it be first to me, 

Be happy as ever at home. 

If so, as I wish, it be 

Possess thy heart, my own. 

And sing to the child on thy knee. 

Or read to thyself alone. 

The songs that I made for thee 

Budges has well carried on the tiadition of English poetry as a mirror 
of the natural beauty of the English countryside, and has often in his verse 
celebrated 


“ Fair England in Her Pastoral Dream ” 

Here is a stanza worthy of Spencer 

“ There is a lull beside the silver Thames, 

Shady with birch and brush and odorous pine, 

And brilliant underfoot with thousand gems 
Steeply the thickets to his floods decline ” 

The flowers, beloved of all the poets, are often found in his verse 

“ Pansy and Poppy-seed 
Ripened and scattered well 

And silver Lady-smock 
The meads with light to fill, 

Cowslip and Buttercup, 

Daisy and Daffodil ” 
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The appointment of Bridges as Poet Laureate in 1913, as the successor 
of Alfred Austin, was a great surprise to many Though recognized as a 
poet and scholar of high rank, he was not well known to the general public 
who would have welcomed some more popular poet, as Kipling or Alfred 
Noyes Kiphng at the time was the most famous, as he was the most 
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national of the living English poets None of the otliers had written one 
poem which all people knew, while he had written a dozen It is said that 
he vas not favored as a royal poet because of reference to Queen Victoria as 
Ihe “ Widow of Windsor ” 

The appointment, howe\er, did not lead to as much criticism as was 
rccen cd by his predecessor m office King Edward had a very poor opinion 
of the work of Alfred Austin, and in a letter to Lord Salisbury (quoted in 
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Sir Sidney Lee’s Biography of Edward the Seventh) the King said, “ I 
always thought that Mr Austin’s appointment was not a good one, but as 
long as he gets no pay it would, I think, be best, to renew the appointment 
m his favor ” A little later he forwarded some of Austin’s poetry to Salis- 
buiy and refers to it as “ trash ” 

During the war there were remaiks on the absence of war poetry on the 
part of the Laureate He wrote, however, a number of war poems which 
were published anonymously These were collected in 1920 in a volume 
entitled, “ October and Other Poems ” The supposed silence of the 
Laureate during the war led a Member in the House of Commons to inquire 
if the Poet Laureate should not be officially requested to “ earn his butt of 
sack ” 


“ The Testament of Beauty,” Dr Bridges’ last work, was published on 
his 85th birthday and attracted moie popular attention than any of his other 
poems This was partly due to his adoption of simplified spelling 
“ There ” became “ ther,” “ captive ” became “ captiv,” “ will ” became 
“ wil ” Silent letters are almost entirely dispensed with throughout the 
poem of 190 pages It excited a great deal of controversy as do all such 
innovations, the more so that it was the work of the Poet Laureate and 
dedicated to the King One line in it, “ wher ther is any savagery , thei 
wil be war,” was taken as an example of his simplified spelling and little was 
said m the press accounts and reviews of the poetical merit of the work 
Dr Bridges i eceived many honors other than that of Laureate Oxford 
IS only one of many universities that bestowed academic distinctions upon 
him He was made Doctor of Laws and a Doctor of Literature The 
Order of Merit, one of the most prized decorations, granted only for pre- 
eminence in art, literature, military affairs, and statesmanship, was bestowed 
upon him by the Sovereign In 1920 he was elected to Fellowship in the 
Royal College of Physicians 

He died at his home, Chiswell House, Boais Hill, Oxford, Apiil 21, 
1930 He maintained the tradition of age among Poet Laureates by living 
for 85 years His three predecessors were Austin, who died at 79 years, 
Tennyson at 81 years, and Wordsworth at 80 years, an average of 80 years 
There is an interesting story told of Bridges and his successor as 
Laureate The doctor was fond of bicycling, and on one occasion he had a 
puncture m his front tire, on the slope of Boars Hill just at dusk, and was 
assisted m the repair of the tire by John Masefield 

Bridges was a handsome man and distinguished m appearance He 
looked the part of a poet and a poet laureate The portrait which illustrates 
this article shows him seated in his garden, a fitting picture as he was a 
lover of gaidens and flowers and celebrated them repeatedly in his veise 
Another well known picture of the poet shows him seated at a piano, pre- 
sented to him by admirers on his eightieth birthday Like so many poets 
and physicians he was an excellent amateur musician 



CASE REPORTS 


“ABDOMINAL INTERMITTENT CLAUDICATION” AND NAR- 
ROWING OF THE CELIAC AND MESENTERIC ARTERIES 

By William B Seymour, M D , and Averill A Liebow, M D , 

New Haven, Connecticut 

Deprivation of the blood supply to the viscera is important among the 
causes of abdominal pain The effects of sudden vascular occlusion are dra- 
matic and well known More obscure are the symptoms and pathology of 
gradual occlusion Since the literature heretofore has treated these in a very 
stepmotherly fashion, the correlation of available clinical and pathological data 
may be of value 


Case Report 

A spinster of 76 was admitted to the medical ward complaining chiefly of ab- 
dominal pain after eating She had been m good health until about six months 
before admission At this time she began to experience numbness in the left calf upon 
exertion, tingling sensations in the fingers, and constant tinnitus The abdominal 
pain began three months before admission Immediately upon the ingestion of any 
food except water and fruit juices there would appear a sharp steady pain m the 
region of the umbilicus radiating to the symphysis pubis, left lower quadrant and back 
The pains would last 5 to 30 minutes and were followed by a constant slight dull ache 
in file epigastrium On two occasions she had been nauseated and had vomited thin 
colorless material One week before admission she had had a watery diarrhea of 
two days’ duration She thought that her stools had been black at times There had 
been no abdominal distention On account of the pain her diet had been entirely fluid 
and she had lost a considerable but indeterminate amount of weight 

Upon physical examination the weight loss was apparent m the dryness and 
looseness of the atrophic skin Subcutaneous tissue was practically absent The 
rectal temperature was 99 8° F , the pulse 72 and the respirations 18 There was 
marked evidence of arteriosclerosis the retinal vessels were thickened and tortuous 
and the arteries of the extremities were firm cords Pulsations were appreciable in 
the right femoral and dorsalis pedis arteries, absent in the left In the right thigh 
the blood pressure was about the same as that in the right arm (200/80), but in the 
left thigh it could not be determined This extremity was definitely cooler than the 
jaght Its calf and thigh diameters were, however, the same as those of the right 
he apex impulse of the heart wms best palpated in the fifth intercostal space 7 cm 
rom the mid-sternal line The rhythm wms jregular and the sounds wmre of fair 
qualitj with accentuation of the aortic second sound A loud harsh sjstohc murmur 
"as heard at the apex and a high pitched blowing diastolic at the base, most audible 
nt the left sternal border Examination of the chest revealed no evidence of pul- 
monarj disease 

The abdominal wall was extremelj lax In the region betvv een umbilicus and 
mul-epigastrium just to tire left of the vertebral column most observers palpated a firm 

‘Received for publication April 22 1936 

rom the Departments, of Medicine and Pathologv, Yale Universitj School of Medicine 
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but vaguely defined, immovable, pulsating mass No other masses were felt There 
were no other notable findings m the physical examination 

Guaiac tests of the stools were positive on several occasions No gross blood 
or “ tarriness ” was observed The non-protein nitrogen of the blood was 39 mg 





Fig 1 Roentgenogram Calcification of aorta 


per 100 c c The Kahn test was negative The red blood cells numbered 4,300,000 
per cubic millimeter with 90 per cent hemoglobin and the white blood cel^s 13,000 
with 84 per cent polymorphonuclears, 14 per cent lymphocytes and 2 per cent L M 
The urine, except for the presence of 15 to 20 white blood cells in the low power field, 
was negative 
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At this time the recorded diagnoses included generalized arteriosclerosis with 
hypertension, and occlusion of the left ihac artery The pain and abdominal mass 
were variously interpreted as due to aortic aneurysm, carcinoma of the stomach, pan- 
creas or intestine, or to mesenteric vascular occlusion Roentgenographic examina- 
tion demonstrated marked calcification of the abdominal aorta, and the gastrointestinal 



Tig 2 Ulcerative atherosclerosis of aorta with obstruction of celiac axis, left iliac and 
mesenteric arteries , thrombi in superior mesenteric and left iliac arteries 

-cries r^ealed narrowing of the esophagus (interpreted as due to pressure of tlie 
a), atony of the stomach avith 15 per cent retention of the gastric contents in six 
ours, and motor delaj' throughout tlie small intestine Failure of the pylorus to 
ate tilth peristalsis was thought compatible with the possible presence of a car- 
' oiiia in tins region Three stools in succession were g^aiac positiie Nine days 
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after admission the patient vomited 300 c c of material resembling coffee grounds 
which was weakly positive for guaiac These findings and the patient’s great distress 
unrelieved by medical therapy induced the decision to perform an exploratory 
laparotomy 

At operation the peritoneal cavity was found to be devoid of exudate and the 
color of the intestines to be normal On the lesser curvature of the stomach near the 
pylorus there was a tiny, firm zone slightly more vascular than the surrounding tis- 
sues to which the omentum was adherent This was thought to be the serosal aspect 
of a small ulcer The abdomen w'as then closed without further manipulation and the 
patient was returned to the ward in good condition Soon thereafter, however, the 
blood pressure began to fall and the patient died 18 hours after operation despite sup- 
portive measures 

At postmortem, incision exposed dull, dark gray peritoneal surfaces Fibrin 
covered the intestines, stomach and omentum, particularly at the site of operation 
About 100 c c of foul dark purple fluid were collected in the right paracecal fossa 
and pelvis The serous surfaces of the stomach and inferior surface of the liver 
were dull gray , those of the entire small intestine and proximal half of the large were 
dark purple A loop of ileum adherent to the posterior wall of the bladder was 
almost black, and so soft that it tore easily in a gentle attempt to loosen the adhesion 
The entire gastrointestinal tract w'as distended with dark red, malodorous fluid 

The mucosa of the stomach was gra}^ opaque and rugated in the usual fashion 
Ulcerations were not found at any point and the vascular area observed at operation 
did not overlie any mucosal lesion The pyloric layer of muscle was, however, un- 
usually thick Microscopic sections showed no evidence of carcinoma Histologi- 
cally the gastric mucosa was poorly preserved on account of postmortem change 
The wall of the small intestine was so soft as to rupture readily in response to slight 
stress A few small superficial ulcers were encountered m the lower ileum Else- 
where in the ileum and in the large intestine the mucosal surface was opaque and 
gray-green but not ulcerated The lower segments of the descending colon and sig- 
moid were of the usual appearance The appendix was only 2 cm in length and teat- 
like in shape Its lumen was obliterated Microscopically the mucosa of the small in- 
testine had undergone complete necrosis There was marked congestion of the vessels 
and hemorrhages were prominent at many levels Cellular reaction was slight and of 
the polymorphonuclear type Liver and pancreas grossly and histologically showed no 
evidence of infarction 

The aorta throughout its length was tile-hard and stiffly maintained its shape 
when placed upon the table A remarkable gritty resistance was met m attempting 
to open the vessel from the rear The intima in many places was raised by yellow, 
opaque atheromatous material Elsewhere it had become superficially ulcerated or 
infiltrated with calcium now of ojster-shell consistency About the mouth of the 
celiac axis was deposited a rosette of very hard material which virtually obliterated 
the ostium Just distally, although thick-walled, the vessel was widely patent The 
mouth of the superior mesenteric arterv likewise was narrowed to an opening of pin- 
point size by a hard incrustation in its wall A firm, fresh, laminated, red and gray 
thrombus completely obstructed the proximal 5 cm of the vessel Its branches were 
dissected and found to be patent although thickened The inferior mesenteric artery 
was firm-walled and neither increased nor decreased in caliber The lumina of the 
left common and external iliac arteries were reduced to mere crescentic slits because 
of tremendous thickening of the intima This consisted of eccentrically split laminae 
of hyaline connective tissue patchily infiltrated with calcium Calcification of the 
irregular media was also prominent A fresh thrombus partially occluded the left 
common iliac artery The corresponding vessels on the right showed similar changes 
in lesser degree Their lumina were not obstructed 
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The heart weighed 313 gm It had a deep fatty layer withm which the coronaries 
were palpable as tortuous cords of wire-like firmness JMultiple sections showed 
marked encroachment upon the lumen by atheromatous plaques, many of which were 
calcified Occlusion was at no point complete and no thrombi were found Calcium 
containing, hyalinized mtimal and medial plaques were demonstrated histologically 
to have reduced the lumina to narrow channels In the deeper intimal and medial 
layers copper-brown refractile hemosiderin granules were evidence of organized 
hemorrhage The myocardium, particularly tliat of the apex and roots of the papil- 
lary muscles, showed a moderate degree of fibrosis There was no evidence of in- 
farction The aortic valve was slightly thicker than usual but not calcified Its 
leaflets were movable and, as far as could be determined, capable of competent closure 

Summary of Case 

In summary the history is that of a woman of 76 with marked evidence of arterio- 
sclerosis who suffered from intermittent claudication in the left leg, and, latterly, with 
intermittent sharp abdominal pains coming immediately after eating At postmortem 
there was found great narrowing of the left iliac vessels and of the celiac and mesen- 
teric arteries at their mouths Finally there was a recent thrombus in the last men- 
tioned vessel with an infarct in the region of its distribution 

Discussion 

The analogy which the recurrent abdominal pain bears with intermittent 
claudication in the extremities or with syphilitic or arteriosclerotic narrowing of 
the mouths of the coronary arteries with angina of effort is plain The symp- 
tom of pain coming so soon after ingestion of food may be accounted for on 
the basis of the presumably markedly reduced blood supph to the stomach 
Occlusion of the celiac axis in the presence of a normal superior mesenteric 
artery may be without clinical or anatomical result Collateral circulation 
usually finds ready access from the superior mesenteric system through the pan- 
creatico-duodenal loop * Specific instances are presented by Thane and by 
Hecht In the present instance, however, the mouth of the superior mesenteric 
artery w^as strikingly reduced in diameter by calcium concretions In addition 
there was clinical evidence of early cardiac failure (slight edema, breathless- 
ness) These factors tend to reduce the efficiency of a possible collateral blood 
supply The exact mechanism responsible for the abdominal pain when food 
entered the gastrointestinal tract, and for the motor delay is not clear although 
it has its analogies m ith intermittent claudication and v ith angina 

Although frequent reference is made in general articles (eg , in the excellent 
one of Klein) to the occurrence of chronic abdominal pain m vascular disease 
specific examples with data relative to findings at postmortem are rare, nor do 
they supply sufficient material for the descnption of clear-cut clinical entities 
except in the broadest suggestive outlines The accompanying tabular summar}' 
includes only those cases in the literature in vliich the findings at necropsy are 
stated 

*ln the event of complete occlusion of the superior mesenteric arterj, however, suf- 
iiciency of the collateral circulation is rare There are, nev ertheless, sev eral striking ex- 
Nazari renders an account of six patients in vv'hom old thrombi were seen to 
occlude die trunk of the superior mesenteric arterv although the intestines were not in- 
I inferior mesenteric arterj was twice its usual size A vcrj 

remarkable example of a normal intestinal tract in the presence of obliteration of both the 
11 loesenteric trunks was described bj Chiene in a dissecting room subject (1868) 

le oIoQci supplj was derived bj anastomosis of the gastrointestinal vessels with greativ 
enlarged lumbar arteries 
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Clinically pain was the most prominent symptom The duration varied from 
eight months to five years Most often it was in the periumbilical region or 
right side In three instances it was stated to be associated with ingestion of 
food — appearing one to thiee hours later Moynihan remarks that “ the greater 
suffering caused by heavy meals as compared with the less suffering after light 
meals is most significant ” Distention accompanied the pain to a sti iking de- 
gree in one patient, and a feeling of fullness and of nausea in another Two 
suffered from diarrhea, but in two constipation relieved only by enemata was 
the characteristic symptom Vomiting was laie The most constant recorded 
features on physical examination were abdominal tenderness (four patients) 
and distention (three patients) The abdomen was soft to palpation 

The anatomical changes were diveise In one case a laminated clot nar- 
rowed the mouth of the superior mesenteric artery, m another a thrombus sessile 
upon an atheromatous ulcei acted as an obstructing valve and m Schmtzler’s 
patient an old thrombus completely occluded the trunk of the vessel In one post- 
mortem examination calcified mesenteiic lymph nodes weie seen to compress 
the superior mesenteiic tiunk In Ortner’s case theie was extreme arterio- 
sclerosis of the superior and inferior nresenteric arteries including then finer 
branches It is of interest that infarction of the small intestine with peritonitis 
was the terminal event in three of five recoided cases and also in the subject of 
the present repoit Opeiation was followed by death in all of the four patients 
on whom it was performed 

More difficult to niteipiet are the published clinical impressions without 
necropsy material (Gilbride, Meyer, Goodman, Hamburger) Their chief value 
is in the light that they shed on possible ti eatment The clinical descriptions are 
m agreement with those summaiized m the table Gilbnde emphasizes the 
tenderness of the abdominal aorta, the epigastric or umbilical pain that may in- 
crease during digestion, upon exertion, in association with emotional disturb- 
ances or upon assumption of the hoiizontal position Remarkable is the relief 
repoited to be obtainable with various vasodilatois Hamburger has used 
mtroglycei me in doses of gr 1/50 with success as has Gilbnde Buch and the 
latter recommend strophanthus and theobromine sodium salicylate 

Among the diseases to be consideied in the differential diagnosis are the 
colics, renal, biliary, intestinal and that associated with plumbism, peptic ulcers, 
abdominal aiieuiysms gastric crises of tabes, and above all carcinoma where 
the possibility of relief by surgeiy exists True anginal heart disease with 
pain referred to the abdomen is usually accompanied by substernal pain (Buch) 
The use of vasodilators may serve as a therapeutic test, but all available phvsical 
and laboratory methods should be emplo3'ed to rule out non-vascular disease 

Conclusions 

The symptoms associated with abdominal arteriosclerosis, as shown by the 
five cases reported in the past and the present case, are usually of upper ab- 
k dominal pain sometimes associated with the ingestion of food, abdominal tender- 
'''ness and, to a lesser degree, distention and feeling of fullness Either consti- 
pation or dial rhea may be present Vascular disease should be more often con- 
sioered in the differential diagnosis of chronic abdominal pain than heretofore 
Thk IS all the more important because of the gieat danger of operation m such 
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cases and the possibility of seeming relief by the use of vasodilators It is 
obvious that further study with careful clinical, roentgenographic, electrocardio- 
graphic and necropsy reports aie necessary 

Note Since this paper has gone to press, another article on this subject has appeared 
Duvphy, J E Abdominal pain of vascular origin. Am Jr Med Sci, 1936, cxcii, 109-113 
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PRIMARY PNEUMOCOCCIC PERITONITIS, RECOVERY OF THE 
ACUTE SEROUS TYPE FOLLOWING TYPE I SERUM 
TREATMENT WITHOUT SURGICAL 
INTERVENTION ^ 

By Manuel M Glazier, M D , Bernard I Goldberg, M D , and 
A A Weinstein, M D , Boston, Massachusetts 

Pneumococcic peritonitis is comparatively uncommon and bears a grave 
prognosis It is generally divided into two types, primary and secondary The 
primary type is characterized by involvement of the peiitoneum without any 
discernible focus of infection and it tends to run one of two courses The most 
common course is an acute diffuse serous peritonitis that usually ends quickly in 
exitus The second course results in a localized and ciicumscribed abscess of 
the peiitoneum and is associated with a more favorable prognosis In the 
secondary type of pneumococcic peritonitis we find an antecedent or coincidental 
source of infection, usually the respiratory tract, with subsequent development 
of peritonitis 

In primary pneumococcic peritonitis, the majority of cases have been treated 
surgically with a very high mortality, especially in the acute diffuse type Lip- 
shutz and Lowenburg had a mortality of 100 per cent in a group of 13 cases 
reported in 1926 

In our review of the literature, lecovery in a patient with the acute serous 
type of primary pneumococcic peritonitis, without surgical intervention, and 
with specific serotherapy has pieviously not been reported The purpose of this 
paper is to report such a case with dramatic recover)’- following the therapeutic 
use of specific serum 

Case Report 

M M , female, aged five, entered the Beth Israel Hospital on January 6, 1935, 
complaining of abdominal pain and fever 

Past History This included whooping cough at the age of 10 months, measles 
at the age of two years, pneumonia one year previously The patient was known to be 
sensitive to various foods and had received diphtheria toxin and antitoxin immuniza- 
tion There was a family history of bronchial asthma According to the parents, 
the child developed an upper respiratory infection 10 days before admission, char- 
acterized by a slight non-productive cough, unassociated with temperature or malaise 
Seven days before admission, the child complained of twinges of abdominal pain, not 
severe in nature, nor incapacitating This episode was repeated five days before 
admission Throughout this period she was up and about, attending school During 
the evening prior to admission, the child complained of a “ bellyache ” On the morn- 
ing of admission, she ate a good breakfast, and had no complaints, but in the after- 
noon she developed anorexia and lassitude and a temperature of 104 5° F by rectum 
During the inspection of the throat the patient vomited for the first time The 
vomiting was non-projectile in nature In the afternoon the patient suddenly de- 
veloped severe generalized abdominal pain and was found to be writhing in agony 
These cramps continued intermittently until 6 pm The child became extremely 
toxic and was referred to the hospital 

* Received for publication June 17, 1936 

From the Departments of Pediatrics and Medicine, Beth Israel Hospital and Tufts 
College Medical School 
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Physical examination revealed a well developed, well nourished child with flushed 
face lying in bed, talkative and cooperative Temperature 105° F , respirations 30, 
pulse ISO The throat showed only mild injection without exudate The examina- 
tion was otherwise negative except for a distended abdomen showing moderate in- 
voluntary spasticity most severe in the right lower quadrant By rectal examination, 
there was more tenderness in tlie right lower quadrant than the left 

/V/Y 


Day of disease /2.3^5G769/0il lZ/3 /7 

Day of month 6 7 89 ion 1213 W5 IS n 1619 20 2 ! 22 



Chart 1 


Clinical Course Upon admission (evening of January 6, 1935) patient vas put 
m Ugh Fowler’s position All fluids by mouth were restricted and the water balance 
Maintained bj' an intravenous drip of 2 5 per cent glucose in normal saline solution 
IT controlled by flaxseed poultices and rectal tube Iilorphine sulphate 
an \ gl^en subcutaneously e\ery three hours Admission blood culture (read 
h hours’ incubation) showed many colonies of gram positive diplococci On 
PMg, this was found to be Tj'pe I pneumococcus The admission urine showed a 
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Specific gravity of 1 036, v s t of albumin, 2 5 per cent sugar, 3 plus acetone, one to 
three pus cells per high power field The admission white count was 14,400 per c c 
The admission red count was 4,100,000 per cc, hemoglobin 80 per cent Ihroat 
smear on admission showed many gram positive diplococci and streptococci Roent- 
gen-rays of the chest were negative 

The next day (January 7, 1935), the temperature rose to 106 5° by rectum, pulse 
172, respirations to 44 The patient was markedly dehydrated, wildly delirious, toxic 
and completely irrational The patient was controlled by the constant care of extra 
nurses daily (two on a shift) Paraldehyde was given by rectum for restlessness 
The white blood count rose to 18,400 Stool examination showed no blood on Guaiac 
test The abdomen was definitely more spastic throughout with increased resistance 
in both lower quadrants where the patient also, in her more lucid moments, noted more 
pain on pressure The heart and lungs were negative During the evening the 
patient was started on antipneumococcus serum therapy as described in the chart 
The intravenous drip of 2 5 per cent glucose in salt solution was continued and two 
clyses of 1000 c c of saline and glucose were also given 

On January 8, 1935 (the second hospital day), the day after the administration 
of serum, the abdomen was somewhat softer The patient was rational, no pain was 
noted on pressure about the umbilicus There was some tenderness in both flanks, 
however, and both lower quadrants The temperature, pulse and respiration dropped 
to 102° (by rectum), 140 and 25, respectively The intravenous use of serum was 
continued as described in the chart 

On January 9, 1935 (the third hospital day), the patient continued rational and 
became linghter, more cheerful and talkative Intravenous drip was discontinued 
and the patient was allowed cracked ice and sips of water as desired The intra- 
venous use of serum was continued The temperature remained about 102° rectally 
and the pulse went down to 130 The second blood culture was negative (no growth 
on culture media after nine days) The white count dropped to 9,100 per c c in the 
morning and to 7,700 in the evening The patient’s fresh blood serum agglutinated 
Type I and Type II pneumococcus microscopically Type I pneumococcus was ag- 
glutinated in dilution of one to two only On January 10, 1935 (the fourth hospital 
day) the patient developed a cough and hiccup on respiration Roentgen-ray of the 
chest was negative There was tenderness at the right and left upper quadrants 
Respiration 48 (See clinical chart ) During the next four days the spasm and 
tenderness in the abdomen diminished so that there was some residual tenderness only 
in both lower quadrants The abdomen became “ doughy ” to touch, abdominal dis- 
tention was present and a fluid wave could be felt Distention was controlled by 
flaxseed to the abdomen and by a rectal tube The temperature remained 102° F 
rectally The patient continued bright, talkative and cheerful Fluids by mouth, up 
to thYee ounces at a time, were well tolerated The final dose of serum (8 c c ) was 
given intravenously A third blood culture taken on this day proved to be negative 
The patient’s fresh blood serum showed complement m low titer as measured by 
activation of sheep cell hemolysis Fresh blood serum agglutinated Type I and Type 
II pneumococcus microscopically and inacroscopically The serum agglutinated T 3 'pe 
I pneumococcus in dilution of 1-4, but failed to agglutinate Type II pneumococcus 
One liter of urine was concentrated to 5 c c From this an attempt was made to re- 
cover specific substances, but the alcohol insoluble material contained no substances 
which would precipitate Type I antipneumococcus serum The white count was nor- 
mal The urine showed no sugar, albumin or acetone , sediment negative 

On January 11, 1935 (the fifth hospital day) the patient continued to improve, 
the temperature remained about 100° F rectally, and most of the abdominal signs and 
symptoms disappeared The white count was normal and the urine was negative 

* We are indebted for the performance of these tests to Dr Maxwell Finland, who also 
assisted m directing the sero-therapy 
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On January 12, 1935 (the sixth hospital day) the patient’s temperature dropped to 
98 6° F rectally in the morning In the afternoon, the patient developed serum sick- 
ness, characterized by fever (1044° F by mouth), arthralgia and rash This sub- 
sided in four days Further convalescence was uneventful with blood and urine 
normal and the patient was discharged on January 22, 1935, the sixteenth hospital 
day 

Comment 

There have been many differing views regaiding the mode of infection in 
pi unary pneumococcus peiitomtis The peritoneum may presumably become 
infected (a) through the gastrointestinal tract, (b) by way of the blood stream, 
(c) from the vagina through the fallopian tubes to the pelvic peritoneum The 
evidence in favor of the ti ansdiaphragmatic lymphatic loute is meager The di- 
rection of the lymphatic drainage in the region of the diaphragm has been shown 
to be upwards There have been some proponents of the theory that pneumo- 
cocci reach the peritoneum by egiess from the intestinal tract However, Jen- 
sen," Wolfsohn,-’ and IMcCartney and Fraser,'* weie unable to produce peritonitis 
by feeding cultures of pneumococci to mice, even though the former demon- 
strated pneumococci in the intestinal wall Obadalek and Koennecke ® concur 
in the belief that pneumococci in feces may produce peiitomtis by contamination 
of the genital tract in females Rischbieth ' and others advance the view that 
pneuinococcic peritonitis is ahvays secondary to a septicemia Pneumococcic 
septicemia, hoivevei, is a very fiequent concomitant of lobar pneumonia, ivhich 
is very rarely complicated by peritonitis Rolleston ’’ found 11 cases of perito- 
nitis in 4454 cases of pneumonia, Rischbieth only one case in 6000 pneumonias 
and Elkin “ three in 1908 cases Blake and Cecil were unable to product 
pneumonia or peritonitis by intravenous injection of pneumococci, the animals 
dying of septicemia On the other hand, Jensen * showed that pneumococci 
reached the blood stream m a rabbit a few minutes after intrapentoneal injec- 
tion These experiments were confirmed by McCartney and Fiaser Appar- 
ently other factors in addition to tire meie presence of pneumococci in the blood 
stream are necessary to produce peritonitis Reiser suggested that the un- 
injured peritoneum was impermeable to tne invasion ot organisms from the 
blood stream This may account for the increased frequency of peritonitis in 
association with nephrosis with ascites McCartney and Fraser * made a de- 
tailed study of the mode of infection and found no evidence in far or of either 
the hematogenous or enterogenous theories They legard all cases of primary 
or idiopathic pneumococcic peritonitis as arising from the genital tiact and of 
necessity therefore, limited to the female sex In their study of 56 cases, they 
claim that the 12 cases occurring in boys were all of the secondary type Bar- 
rington-M'ard and others, horvever, have reported cases in boys In one case 
reported by I eonardo, the disease developed in a woman who had had an ampu- 
tation of the uterus 15 years previously Nevertheless, the overwhelming inci- 
dence m girls points strongly towaid the genital tract as the chief souice of in- 
fection with an occasional case arising via some other route 

Diagnosis The piimary type occurs most frequently in children between 
the ages of two and seven The disease is usually characterized by an abrupt 
onset of severe abdominal pain, chiefly localized m the lower abdomen Vomit- 
ing and diarrhea may occur, the latter sometimes associated with tenesmus 
Hyperpyrexia, prostration, delirium and dehydration are other features Cases 
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With a more chronic course have been repoited with and without an associated 
mtraabdommal localization of the purulent process As a rule the more chronic 
type of case has a much better piognosis A milder form with a spontaneous 
recovery has also been observed and described as an abortive type In sus- 
pected cases immediate blood cultuie is of paramount importance since many of 
these cases are associated with a pneumococcic septicemia We have already 
mentioned that experimentally the blood stream shows the presence oi organisms 
within a few minutes after intrapentoneal injection Frequent smears from 
the culture medium should be made As soon as organisms are discovered typ- 
ing should be at once performed 

In the differential diagnosis one must consider chiefly acute appendicitis with 
or without perforation and subsequent peritonitis, and peritonitis due to the 
streptococcus In most cases the diagnosis of appendicitis was made when the 
patients weie first seen, and not until after an examination of the abdominal fluid 
at operation was the correct diagnosis made In suspected cases abdominal 
fluid may be obtained by abdominal paracentesis In 100 cases Neuhoff and 
Cohen demonstrated that this was an innocuous piocedure Other authors 
advocate puncture of the pouch of Douglas m females In some cases pneu- 
mococci have been found m vaginal smears 

An attempt to type the pneumococcus should always be made immediately 
irrespective of the source of the organism Theie are no reliable statistics to 
indicate the actual frequency of the various types of pneumococci found m pri- 
mary pneumococcic peritonitis Prior to 1926, Leonaido found a total of 22 
cases in the literature where the organisms were typed, 16 were Type I, 3 Type 
II and 3 Type IV Since then the marked paucity of complete bacteriological 
studies has been striking, most of the authors being content with determining 
the generic orgamsm 

The indefinite character of the patient s symptoms prior to admission pre- 
cludes any estimation as to the time of onset of the peritonitis This child had 
a history of a mild upper respiratory infection about a week preceding the onset 
of the peritonitis and examination of the throat failed to reveal any definite ab- 
normality The negative physical examination of the chest and the repeated 
loentgen-rays ruled out the lungs as tire source of the infection However, the 
patient’s couise was fulminating with hyperpyiexia duiing the day of entry 

The diagnosis was based upon (!_) history of an upper lespiratory infection 
(present in 90 per cent of the cases reported by Lipshutz and Lowenburg^) 

(2) Onset of severe abdominal pain with signs of an acute " suigical ” abdomen 

(3) Temperature that varied between 105 and 106 6° F rectally (4) Rapid 
prostration and delirium (5) Positive blood culture (Type I pneumococcus) 

It was the unanimous opinion of all who saw the patient that surgical inter- 
vention was not indicated’*' , it was felt that hei condition was so critical that an 
operation would be fatal 

In view of the presence of Type I pneumococci in the 14 hour blood culture 
immediate sero-therapy was instituted with the results indicated in the clinical 
course and m the chart 

Cases have been reported where a Type I pneumococcus was found at op- 
eration and sero-therapy was instituted after operation We have been un- 

* Dr C G Mixter and Dr D D Berlin as surgical consultants and Dr E H Place 
as consulting pediatrician were all opposed to surgical intervention 
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able, however, to find a case of piimary fulminating pneumococcic peritonitis 
(i e , acute serous type) treated solety by specific serum In 1924, Struther 
stated that he " was able to find no information on the use of specific sera in 
pneumococcic peritonitis” Although Ban ington- Ward suggested the use of 
specific serum in the outline of treatment, none of his cases had received serum 
Fricke’^'* reported one case, an adult, of the moie favorable chronic type, who 
was given serum and recovered without operation He does not state how long 
the condition existed before giving the serum The clinical condition of our 
patient was so critical and her response to serotheiapy was so pronounced that 
it IS unlikely that a spontaneous remission m the disease had taken place 


Serum Chart 

1/7/35 9 30 p m 0 04 c c of Massachusetts anti-pneum serum in left forearm intra- 

cutaneous 

9 36 p m \\%eal 6 mm not sharply demarcated and without pseudo- 

pods and 2 2 cm of faint erythema 
10 00 p m No change Control negati\e 

10 00 p m 0 08 c c Serum subcut in left infradeltoid region 

10 20 p m No local reaction Skin test has faded completely 

10 30 p m 0 30 c c Subcut over deltoid No reaction 

11 00 p m 0 80 c c Subcut over deltoid No reaction 

11 30 pm 0 20 cc Intramusc in deltoid No reaction 

1155pm 15 cc Father’s serum intragluteally No reaction 

12 00 p m 0 8 c c Intramusc into deltoid 


1/8/35 12 30 a m 

12 50 a m 
12 50 a m 

12 55 a m 

1 00 a m 

2 30 a m 

3 10 a m 
3 30 a m 

3 45 a m 
3 53 a m 
3 55 a m 
3 56 a m 

3 57 a m 

4 00 a m 
4 15 a m 
4 22 a m 
4 47 a m 
7 43 a m 
7 56 a m 

7 58 a m 

8 14 a m 

1/8/35 10 55 a m 

11 00 a m 


1/8/35 3 10 p m 

7 15 p m 
7 17 p m 


0 5 c c Intravenously, over at 12 38 

Rash over left chest, face, body blotchv, no wheals 
Respirations irreg , face slightly cyanotic Inspir and e\pir 
wheezes in right chest, prolonged expirations — P 150 
Adrenalin 1/1000 0 3 c c mtradeltoid 
Resp regular, wheezes disappeared, rash almost completely 
faded T 1 30 a m 106 4 

Blotchy rash re-appears on chest and abdomen No resp 
distress 

Rash more punctate on chest 

5 0 c c Intrav Injection over at 3 36 Splotchy rash over chest, 
abdomen, shoulders at 3 39 Resp 42,reg No wheezes 
P 144 Occas rhonchus right chest 
Rhonchi both lung fields Audible resp 
Adrenalin 1/1000 0 3 c c 
Blanching of diffuse rash on chest 
Rhonchi disappeared 
Rash gone on face 
Rash on body gone 

Adrenalin 1/1000 0 2 c c Rhonchi with respirations 
No rhonchi Lips somewhat cyanotic 
7 0 c c Intrav Injection over at 8 50 
Mottled rash on left arm 

Wheal over left deltoid, diffuse rash over upper thighs 
Wheal and rash of left deltoid is blanched 
n ^ ^ Dr Finland’s blood serum intragluteally 
o 0 c c Serum intravenous, injection ended 11 07 Blood culture 
previously taken 11 00 a m T 102° P 140 R 25 
Rough systolic murmur Abdomen more flaccid in epi- 
gastrium Still tense m lower abdomen and somewhat 
5 „ distended No rash or rhonchi 

cc Intrav T 101 8°, P 140, R 32 Injec over at 3 17 
80 cc Serum intrav 

Generalized reddish blush, disappeared m 2 min 
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Scrum Chari — Continuci 

1/9/35 12 04 am 6 0 cc Serum mtrav Injec completed at 12 09 Generalized 

blush lasting 1 mm and fading No rhonchi 
10 30 a m SO c c Serum mtrav injected in 4 mm Generalized blush imme 

diately 

10 35 a m Faded 

10 36 a m Blotchy rash on hands (palms) present 


1/10/35 12 15 p m 8 0 c c Serum mtrav Injected in 5 minutes 

12 21 pm Slight flush to face 

12 22 p m Coughing, no whee/es Wheal 4 cm at site of injection 

Erythema 1 cm about wheal 
12 35 pm Wheal disappeared 

12 48 p m Erythema disappeared 


1/12/35 

1/13/35 

1/13/35 11 30 am 


Papular red rash around pubis, buttocks and ankles 

Macular blotchy rash, itchj, o\er cheeks, wheals o^er left 
upper arm Still coughing Evelids edematous Dis 
appeared in p m 

Blotchy raised rash on face and outer thighs Wheals and 
marked itching 


Condition 


I mproved 


Diagnosis 


Idiopathic pneumococcus Type I peritonitis 


The usual leukocytic response in pneumococcic peritonitis resembles more 
that of an acute septic type of hyperleukocytosis than the moderate elevation 
found m the ordinary cases of acute appendicitis Glass commented on the 
fiequency with which counts of 30,000 or more aie encounteied m pneumococcic 
peritonitis Gibson stressed the extraordinarily Ijigh leukocyte count with a 
high peicentage of polymoiphonucleais as a valuable point m differentiating this 
type from the appendiceal and non-pneumococcic forms of peiitonitis The 
white blood cell counts m this case did not conform to Gibson’s formula, the 
highest being 18,400 However, Lazarus has noted similar low counts in sev- 
eral patients critically ill with the acute serous type of piimaiy pneumococcic 
peritonitis 

Summary 

Primary pneumococcic peritonitis is a disease occurring chiefly m female 
children The moitality rate is ver}' high, both in operated and unoperated 
cases, especially in the acute serous type of primary pneumococcic peritonitis 
A case of this severe type of primary pneumococcic peiitonitis with Type I 
pneumococcic septicemia which responded to the administration of specific 
serum, is reported Complete recovery without complications ensued and the 
patient was discharged in 16 days In view of the fact that pneumococci reach 
the blood stream early in the course of this infection, repeated blood cultures are 
indicated in every patient in the hope of finding a type amenable to specific 
sero-therapy 

Conclusions 

Farlv specific sero-therapy m the treatment of primary pneumococcus perito- 
wp believe offers a non-surgical method of attack, which may prove valu- 
able’m selected cases and should be given wider tnal 
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THROMBOPENIC PURPURA ASSOCIATED WITH CATARRHAL 
JAUNDICE REPORT OF A CASE ' 


By Howard L Alt, M D , and Roy L Swank, M D , Chicago, Ilhnots 


A PATIENT has been observed in whom an acute thrombopenic purpura oc- 
curred simultaneously with an acute catarrhal jaundice The case is repoited 
because of its uniqueness f and because of some of the theoretical implications 
involved 


Case Report 

P ’ a single, male medical student, aged 24, entered the Passavant Memorial 
Hospita on oi ember 3, 1934, complaining of malaise, epistaxis and jaundice 

publication August 17, 1936 

tNo similar P Medicine Nortlmestern Unuersit> Medical School 

t iNO similar case report could be found in the literature 
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Liver Function 
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History The family history and past history were irrelevant The present ill- 
ness began October 1, 1934, when the patient contracted an upper respiratory infection 
Following tins, he felt below par On October 30, he had loss of appetite, muscular 
aching, constipation, and discomfort in the abdomen The next day the urine was 
highly pigmented, and the stools hghtei than normal The folloiving day (November 
1), the patient noticed slight icterus and remained m bed On November 2, he had 
nose bleeds, and petechial spots appeared on the trunk He continued to have light 
stools and constipation, but the aching and abdominal discomfort subsided The 
patient was admitted to the hospital the next evening No drugs had been taken dur- 
ing this illness 

Physical Evainimhou The physical examination levealed a well nourished, some- 
what apprehensive young male who did not appear to be very ill There was bleeding 
from tlie left nostril The sclerae and skin were moderately icteric Numerous 
petechial hemorrhages were present on the lips and gums, and were also scattered all 
over the body Subcutaneous hemorrhage was not readily produced by pinching the 
skin The heart and lungs were normal The liver was not palpable, but the tip of 
the spleen was palpated at the costal margin on deep inspiration The temperature 
was 98 8° F , pulse 80, and respiration 20 The blood pressure ivas 114 mm of Hg 
systolic, 70 mm diastolic 


Laboiatoiy Evammation The significant laboratory data are best presented in 
tabular form (see table) It is apparent that the laboratory signs were those of 
thrombopemc purpura with bleeding from the kidneys and the gastrointestinal tract 
The direct Van den Bergh test showed a positive prompt and negative delayed reaction, 
while the indirect quantitative test and icterus index were markedly increased The 
bromsulphalein test showed a marked retention of the dye when performed on the 
fifth day, while the levulose tolerance was practically normal when first studied on the 
sixth day after admission 

Additional laboratory data not listed m the table revealed the following Reticulo- 


cyte counts on two occasions, less than 1 per cent Erythrocyte volume index, 1 06 
Fragility test, within normal limits Differential polymorphonuclear neutrophiles , 
band forms 0, segmented forms 67 per cent, lymphocytes 21 per cent, monocytes 12 
per cent Coagulation time, 2 minutes Urine pigmented, contained erythrocytes 
Feces dark brown, HgCk test for urobilin and bilirubin negative, benzidine test 
markedly positive Blood calcium, 109 mg per 100 cc 

On the fourth day after admission, a tube was inserted into the duodenum, and a 
thin greenish mucoid secretion was obtained after administration of 100 cc of 


magnesium sulphate Inoculation of the patient’s blood into a guinea pig showed a 
negative test for Weil’s disease 


Course and Treatment No fever or tachycardia occurred at any time during the 
course of the disease On the second day after admission (November 5), the patient 
r^eived a transfusion of 250 c c of citrated blood, and the following day 50 c c 
of whole blood into the buttocks Beginning November 5, parenteral liver extract 
(1 cc derived from 33 1/3 gin liver and calcium gluconate and viosterol were 
given daily For three days after admission, the petechiae increased, bleeding from 
the nose became more severe, and there was an increase in bleeding from the kidney 
and gastrointestinal tract On November 6, the patient began to improve, and by 
November 8 all gross bleeding had stopped Clinical and laboratory signs of tlie 
thrombopemc purpura rapidly returned to normal At the same time, there was con- 
inuot^ improvement in the jaundice The patient was discharged from the hos- 
pital November 24, tliree weeks after admission, m excellent condition There has 
een no recurrence of symptoms up to the present time, one and one-half years after 
the illness occurred 


* Lederle s Concentrated Liver Extract 
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Comment 

The thrombopenic purpuia and jaundice in this patient began at about the 
same time and lan a similar course The improvement that occurred follow- 
ing the blood transfusion and liver therapy may have been a coincidence From 
the clinical picture, the jaundice was apparently of the catarrhal type Whether 
actual liver damage occurred oi not is uncertain Many authors ■*> ® have 
reported a decreased galactose tolerance in patients with catarrhal jaundice and 
have usually intei preted this as being evidence of parenchymatous liver disease 
In our case, the levulose tolerance curve was practically normal when first 
studied on the ninth dav of the illness This does not preclude an earlier 
pathologic curve, as Jolhffe ® has shown that the decreased levulose tolerance in 
catarihal jaundice may return rapidly to normal shortly after the blood bili- 
lubin reaches its peak 

There are several theories that might explain the etiologic relationship be- 
tween the thrombopenic purpura and the catarrhal jaundice, namelj, (1) they 
may have occurred independently, (2) they may have been caused by the same 
etiologic process, and (3) the purpura may have been secondaiy to the catar- 
rhal jaundice The latter theory will be considered further, because certain 
reports m the literature suggest that thrombopenia may be related to liver 
disease 

The bleeding tendency that often accompanies jaundice and liver disease 
is not usually of the thrombopenic type However, exceptions to this rule have 
been reported Loeper and DeSeze ’’ observed a patient in whom purpura 
occurred along with metastatic carcinoma of the liver The patient had nu- 
merous petechiae, a prolonged bleeding time, a normal coagulation time, and 
a delayed clot retraction The platelet count was not reported Willebrand ® 
described three cases m which thrombopenic purpura was associated with 
liver disease Two of his patients had metastatic carcinoma of the liver, and 
a third had an acute yellow atiophy of the liver following salvarsan therapy 
Recently, Abrami ® discussed this subject under the title of hepatic purpura 
He described two cases, one of atrophic cinhosis and another of spleno-hepatic 
disease of syphilitic origin Both patients had purpura, a prolonged bleeding 
time, a positive tourniquet test, and non-i etraction of the clotted blood The 
platelet count was not reported m the fii st case, but w^as 82,000 per cu mm m 
the second Splenectomy was specific in conti oiling the hemorrhagic tendency 
in both cases Abiami belie\es that true purpura in liver disease is due to in- 
volvement of the " spleno-reticulo-endothelial ” system and is not due to the 
liver insufficiency per se 

Very few data on the platelet count in liver disease are available iii standard 
reference books Jones and Minot estimated the number of platelets on 
blood films from patients with catarrhal jaundice and found them to be within 
normal limits During recovery from the disease, there was an increase m the 
thrombocytes Weil et al reported a diminution m platelets m 18 out of 20 
patients with liver lesions Their series consisted mainly of cases of cirrhosis 
and chronic congestion of the liver King found a thrombopenia in 20 per 
cent of patients with portal cirrhosis of the liver Felhnger and Khma, 
studvino- a group of patients with cirrhosis of the liver, frequently found a de- 
creai m platelets which was related to the degree of liver involvement In one 
advanced case the platelet count was 20,000 per cu mm , the bleeding time was 
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prolonged, and the clotting time was normal The thiombocyte level is said 
to be low in acute yellow atiophy of the Iivei Higgins and Stasney re- 

ported a decrease m platelets to one-third of normal m rats with cirrhosis of 
the liver produced with carbon tetrachloride A diminution m the leukocytes 
or erythrocytes may also be associated with hepatic disease Leukopenia is re- 
ported to occur m catarihal jaundice*^ and cirrhosis of the liver, uhile 
anemia is frequently associated \\ith various types of liver disease^® 

The cause of the decrease m thiombocytes m liver disease is not apparent 
As Abrami ® has suggested, the deci ease might well be related to an associated 
pathologic process m the spleen rather than to the liver condition itself The 
influence of the spleen on the blood platelets is evident in such diseases as 
thrombopenic purpura and splenic anemia where splenectomy is followed by 
thrombocytosis Another possible mechanism m the pathogenesis of the throm- 
bopenia in liver disease might be through the deficiency of a nutritional factor 
necessary for thrombopoiesis For example, the macrocytic anemia of advanced 
cirrhosis is thought to result fiom the inabilit}' of the liver to store a necessary 
hemopoietic principle 

From the evidence presented, it seems possible that the thrombopenic pur- 
pura m the patient reported could have been secondary to the catarrhal jaundice 
A case of this type is a stimulus to further clinical and experimental observ'a- 
tions 

Summary 

1 A case is reported m wdnch thrombopenic purpura occuned simultane- 
ously with catarrhal jaundice 

2 Evidence is presented which suggests a relationship betw'een thiombo- 
penia and liver disease 
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CHLOROMA, REPORT OF A CASE’’ 

By Harold R Roehm, M D , F A C P , Aaron Riker, A B , M D , and 
Richard E Olsen, Sc D , M D , Bvimngham, Mulugan 

Chloroma is not a common form of malignant tumor Washburn ^ in a re- 
view of the hteiature through June 1929 found 162 cases Since that time 32 
more have been reported, bunging the total to 194 

Dock and Warthin ^ in 1904 published an exhaustive study of the clinical 
and histological featuies of the disease Their conclusion was that, “chloroma 
IS a tumor-like hyperplasia of the parent cells of the leukocytes, primarily in red 
marrow, the periosteum being secondarily involved ’ 

In the past, opinions have been divided concerning the lymphatic or myelo- 
genous origin of the neoplasm, but the general opinion at present would indicate 
that the majority of chloromas are myelogenous m origin 

The piognosis of patients with chloroma has been universally bad with two 
exceptions The first, reported by Lecene,^ was a case of a tumor of the 
humerus, which was treated by amputation and roentgen-ray tlieiapy, the 
second, reported by Washburn,^ was a case of tumor of the left frontal bone of 
the skull, with opeiative removal and subsequent loentgen-ray therapy Swan- 
son,* Rosenblum,® Doub and Hartman,® and others failed to find roentgen 
therapy to be of value in influencing the final outcome of the disease 

We believe the following case of chloroma cannot be classified as either 
lymphatic or myelogenous in origin as the tumor cell is a primitive blast which 
might conceivably differentiate into either a lymphocyte or a myelocyte 

Case Report 

Elizabeth S , white female, aged 13 years, was brought to the hospital February 
21 1936, because of weakness, anemia, and vomiting She had been irrational for 
the preceding 24 hours 

* Received for publication August 7, 1936 
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In November 1935, the patient noticed swelling of the upper eyelids, severe 
enough at times to tightly close them She rapidly became weak and pale She com- 
plained of pain referred to the navel and vomiting In December 1935, the vomiting 
grew worse, again accompanied by umbilical pain In January 1936, her right eyelids 
suddenly became black and this was followed by the same phenomenon in the left 
eyelids a few days later 

January 10, she was taken to a hospital where she was diagnosed as suffering 
from malformations of both kidneys She was given two blood transfusions with 
only transient benefit Frequent nasal hemorrhages began No bowel movements 
could be obtained She was discharged January 25, slightly improved 

On February 12, 1936, persistent vomiting began and continued to the time of 
admission (February 21) There was a familial history of cancer 

Physical examination The patient was extremely anemic and emaciated, irra- 
tional, and apparently almost deaf She appeared to be nearly blind The upper 
eyelids showed moderately firm swelling with dilated superficial veins There was 
no exophthalmos Crusts of dried blood were present in both external nares The 
cervical, axillary, and inguinal glands were all palpable, discreet, and bean sized 
There was an apical systolic cardiac murmur probably due to the anemia and not 
organic in origin Examination of the chest revealed no evidence of disease The 
abdomen was scaphoid with almost no panniculus Tenderness was present in both 
upper quadrants but particularly the right A smooth mass occupied the upper right 
quadrant from the ribs dowm to the level of the umbilicus This mass was flat to 
percussion and poorly defined in outline, and appeared to be a greatly enlarged liver 
The remainder of the examination was essentially negative 

Laboiatoiy eraimnations Ten consecutive urine analyses show^ed positive al- 
bumin, a trace of sugar, and fields full of granular casts and white and red blood cells 
The specific gravity ivas fixed at 1 010 A blood count (February 21) showed hemo- 
globin 32 per cent (Dare), red blood cells 650,000 and white blood cells 10,100 per 
cu mm , polymorphonuclear ueutrophiles 47 per cent, lymphocytes 48 per cent, mono- 
cytes 5 per cent Nothing abnoimal w'as noted about any of the white blood cells 
The sedimentation rate of the red blood cells was 44 mm in 60 minutes (Cutler) 
Blood non-protem nitrogen w'as 28 5 mg per 100 cubic centimeters The stools con- 
tained four plus occult blood The blood Kahn was negative 

Eye examination (Februarj 27) revealed the following The pupils reacted 
sluggishly to light and accommodation They w'ere dilated under homatropine and 
cocaine No protrusion, nystagmus or paral 3 'sis of either eyeball was noted The 
anterior and posterior chambers and lens were clear Both eyes showed marked 
vitreous opacities The fundus examination of the right eye showed over four 
diopters choking of the disc, with the vessels of the retina engorged and tortuous 
There were marked masses of hemorrhage throughout the retina with small white 
areas noted in the center of the masses The largest mass of hemorrhage was in the 
superior temporal portion of the fundus A definite cherry-red spot showed around 
the fovea The fundus examination of the left eye showed the same characteristics, 
except that the largest mass of hemorrhage w-as found posterior and towards the tem- 
poial side A cherry-red spot also show'ed around the fovea and about two diopters 
choking of the disc was noted 

Roentgen-ray examination by Dr J E Church (February 22, 1936) show'ed that 
the left lung field was a trifle more radiolucent than the right altliough no definite 
nathologic dianges could be defined An attempt w'as made to examine the upper 
crastrointestinal tract but the patient was non-cooperative and onlj a minute amount 
of barium was taken A single anterior-posterior film was taken showing some of 
t1,e meal had passed into the small intestine, which suggested that there was no ob- 
struction of the pylorus Some flakes of barium or bismuth which were found in 




(X 230 ) Mq 2 Tumor cell imasion of the dura mater (X 230 ) 

No 3 Pleural surface of a nb showing the tumor cell infiltration ot tne 

periosteum ^ Peroxidase granules present in a polynuclear leukocite but absent m 

the tumor cells C X 2070 1 


1057 


1058 HAROLD R ROEHM, AARON RIKER AND RICHARD E OLSEN 


the region of the rectum were due to some former examination or medication The 
left kidney was not outlined, but the right was well defined, appearing as if it might 
be a little larger than normal 

A provisional diagnosis of lymphosarcoma with metastases to the brain was 
made as a result of the examinations 

Course of the disease Twenty-four hours after admission the patient was given 
a transfusion of 500 cubic centimeters of whole blood with some transient improve- 
ment The temperature ran an irregular course from 100° to 104° F Five hundred 
cubic centimeters of 5 per cent glucose in normal saline were given twice daily This 
was useful in controlling the persistent vomiting Frequent hemorrhages from the 
nose occurred daily The patient rapidly failed in spite of supportive treatment and 
expired March 1, 1936, nine days after admission 

Autopsy report The autopsy was done one and one-half hours after deatli Ex- 
ternal examination showed a female at the age of puberty who was markedly ema- 
ciated and very pale There was moderately firm swelling of the upper eyelids 

Internal examination revealed about two liters of clear yellow fluid in the ab- 
dominal cavity The liver and spleen were much enlarged The mammary gland 
tissue was a bright olive green bilaterally The costal cartilages cut with difficulty 
The periosteum on the internal surface of the sternum and ribs was thickened and was 
almost uniformly bright green and the thymic fat in the anterior mediastinum was 
of the same color About one liter of orange colored fluid was present in each pleural 
cavity and 100 cubic centimeters in the pericardial sac There was one green spot on 
the anterior surface of the pericardial sac The heart blood clots were maroon No 
green areas were seen in the myocardium The gross cardiac lesions were limited to 
a rather marked sclerosis of the aortic ring, involving the orifices of the coronary j 
arteries The lungs were bizarre in appearance having many reddish-purple and a 
few green slightly elevated areas over the surfaces of both lungs , the largest of these 
was not more than two centimeters in diameter The peribronchial lymph nodes were 
uniformly olive green in color and varied in size up to one centimeter in diameter 
The lungs were nodular on palpation, the nodules being the discolored areas described 
On the cut surface there was revealed a bilateral bronchial pneumonia 

The liver measured 25 by 24 by 8 5 centimeters and was a maroon color On i 
the cut surface no gross tumor nodules were found and the liver lobules were dis- 
tinctly outlined The spleen measured 16 5 by 9 by 4 5 centimeters The capsule 
was purple and tense On the cut surface there were greenish spots scattered at inter- 
vals, none of them being over one-half centimeter m their greatest diameter The 
peri'-esophageal lymph nodes were green but the remainder of the gastrointestinal 
tract showed no green areas, and the mesenteric nodes though enlarged up to a maxi- 
mum of 3 centimeters in size were maioon in color The stomach showed petech’al 
hemorrhages The retroperitoneal lymph nodes were 2 centimeters in length and were 
olive green The periaortic nodes had the same appearance 

The kidneys were studded with subcapsular green nodules up to 1 centimeter m 
diameter The adrenals were small but showed no discolorations The uterus 
showed several greenish nodules on the serosal surface, and the endometrium was 
olive green The ovaries showed no gross pathologic change The vertebral bodies 
had some greenish spots on their anterior surfaces and were unusually soft so that they 
could be cut easily with a knife The ribs were almost as soft as the costal cartilages, 
and their bone marrow varied from maroon to olive green The bone marrow of 


the sternum was maroon 

The periosteum of the skull was green near the midlme, and was slightly 
fbirkened The bones of the skull were harder than the ribs and vertebral bodies but 
stfll were softer than normal and their bone marrow was brown The dura mater 
was thickened to one-half centimeter near the midiine and was olive green The 
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spinal fluid was dear and showed no increase in pressure The cerebrum was mod- 
erately edematous and on the cut surface showed multiple cystic spaces up to one centi- 
meter in diameter These contained a cloudy yellow fluid The only green area 
found in the brain was in the choroid plexus of the left lateral ventricle 

The pituitary was replaced by a mass of green tumor tissue which measured 2 4 
by 2 3 by 13 centimeters The sphenoidal sinus and posterior ethmoidal air cells 
were filled with the tumor tissue Both orbital cavities were invaded in the retro- 
ocular recesses by tumor tissue with partial destruction of the supra-orbital plates 
The retropharyngeal canal was patent and a probe could be readily passed from the 
much enlarged sella to the pharyngeal mucosa 

On microscopic examination the tumor tissue was found to have a very wide 
distribution corresponding to the green and maroon areas described grossly The 
tumor cell was a round or oval cell averaging from nine to twelve microns in diameter 
in the section The nucleus was placed acentrically at the edge of the cell and showed 
a rather lightly staining chromatin material without radial distribution of the granules 
The cytoplasm was quite plentiful and was clear No eosinophilic or basophilic 
granules were present The cells were constant in their appearance in all tissues 
Eosinophilic and neutrophilic polynuclear cells w'ere quite numerous There were 
many pigment laden phagocytes present, especially in sections from the nodules which 
grossly had shown a green color This pigment was phagocytized blood from ob- 
structed capillaries and varied from recognizable red blood cells through amorphous 
masses to crystalline deposits 

The various tissues retained in part their specific structures but showed a dif- 
fuse or massive infiltration of tumor cells The lymph nodes and spleen were ex- 
tensively infiltrated by tumor cells but the lymph follicles persisted to some extent 
The liver cells were atrophic due to the tumor cell invasion and anoxemia The 
blood vessels throughout the body were filled with tumor cells indicating that a marked 
leukemia was present at the time of death 

The vacuoles found grossly in the brain show'ed few tumor cells about them and 
represented a simple liquefaction process This necrosis w'as produced by the ob- 
struction of many of the arterioles by tumor cells with resultant small localized anemic 
infarctions of the cerebral substance The pituitary w'as almost completely destroyed 
by tumor tissue and it was only with difficulty that any trace of its original structure 
could be found The pancreas in addition to small masses of tumor cells showed 
areas of endothelial phagocytes having a foamy appearance 

Autopsy summary A chloroma was found involving the periosteum of the 
skull, ribs, sternum, and vertebral bodies (the long bones were not examined), the 
thoracic and abdominal lymphoid tissue, the thymus, lungs, pericardial sac, liver, 
spleen, pancreas, kidneys, dura, pituitary and choroid plexus of the left lateral ven- 
tricle The tumor was in a leukemic phase wuth all the vessels showing an abundance 
of the tumor cells There was marked anemia and a generalized edema wnth pitting 
of the ankles and feet, a fatty degeneration of the liver and kidneys, calcification of 
the costal cartilages with abnormal softening of the bone of the ribs, sternum, verte- 
bral bodies, and to a lesser extent of the skull cap The cerebral arterioles were 
thrombosed by tumor cells with multiple areas of liquefaction necrosis The thyroid 
gland and adrenals were hypoplastic There was a terminal bronchial pneumonia 

Discussion 

Nine days before death the patient had a white blood count of 10,100 white 
blood cells with no recognizable cancer cells in the blood stream At autopsy 
there was a marked leukemia, sufficient to cause thrombosis of the cerebral ves- 
sels The examination of the eyes three days before death showed definite evi- 
dence of leukemia wuth thrombosis of the arterioles 
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The complete clestiuetion of the pituitary might \\ell have been related to the 
calcium deficiency in the bones and inciease m the cartilages No loentgen-iay 
evidence of such a change was noted cluiing the examination eight days befoie 
death 

Fixed sections of the tumor stained with Weigeit’s iron hematoxylin and 
eosm, Goodpasture’s oxidase stain and rights stain were examined by Dr 
Raphiel Isaacs of the Simpson IMemorial Institute at Ann Arboi and Di Carl 
V Weller of the Univeisity of Michigan Dr Isaacs concluded that the tumoi 
cell, Avhich m no case showed oxidase gianules, w'as of the l}miphoc3tic senes 
rather than of the my'elocytic scries, but might possibly be of the plasma cell 
type Dr Weller felt that no classification of the cell as to tymphocy'tic oi 
myelocytic origin was justifiable and that the tumor cell was too primitive to 
indicate the potentialities of differentiation of its parent type 

The extensive deposits of blood pigment in vaiious stages of phagocytization 
in the tumor nodules w'eie responsible for the green discoloration of tissue which 
characterized the so-called chloroma There was no evidence in our case that 
the tumor cells themselves had any' relationship to the green pigmentation 
There may have been a faulty procluction of hemoglobin oi an increased de- 
struction — w'hich, w e are not prepared to saj' —but tbe green color w'as due to 
phagocytosis of the red blood cells m the capillaries in the tumor nodules Tu- 
mor nodules may uncommonly' occur without any green coloi, and m the leu- 
hemic invasion of the organs there is no green pigmentation 

It IS to be noted that the tumor affecting bone appeared upon only one side 
m every case, that side being the one where the niitiient vessels entered the bone 


Summary 


A case is reported of chloroma in a 13 yeai old white female The tumor 
was in an aleukemic phase nine days befoie death but W'as leukemic at death 
lere was a very extensive involvement of the cranium and body viscera The 
umor cell did not show the oxidase reaction 


Conclusion 

1 Chloroma is a faulty designation as the green coloration is not specific of 
s«y one tumor cell type 

2 The green pigmentation is due to phagocytosis of the blood in the ob- 

endothelial cells 

Ihe tumor cell of chloroma is not necessarily' my'elocytic m origin 
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EDITORIAL 


THE REPORTED INCREASE IN INSANITY AND 
FEEBLEMINDEDNESS 

It has been frequently stated that an alarming increase is occurring in 
the numbers of the insane and of the feebleminded This assumption has 
influenced many legislators in favor of optional or compulsory sterilization 
of the mentally afflicted as a means of limiting this increase In May of 
1934 the Ameiican Neurological Society appointed a committee to study the 
whole question of eugenical sterilization This committee, working under 
a grant from the Carnegie Foundation, brought in its preliminary report 
in 1935 The full report has only recently been available in published form ^ 
It contains a very interesting review of the data bearing upon this matter of 
the increasing frequency of insanity and feeblemindedness 

In previous studies great stress has been laid upon the rapid rise m the 
number of insane per 100,000 of population as indicating a great inciease 
m mental disease There exists, however, no adequate survey of the entire 
population and the rates quoted are based for the most part upon the numbei 
of hospitalized insane in the community This number, however, can not 
be taken as a true index of the incidence of mental disease since it is very 
obviously influenced by the growing recognition on the part of the public of 
the desirability of commitment, by prevailing economic situations which may 
render commitment as opposed to the expense of home care moie imperative, 
and by the availability of adequately equipped hospitals which diminishes 
the family resistance to institutional care for one of its members The 
number of hospitalized insane no doubt bears some relation, modified by the 
above factors, to the total of living cases in the population, but a much less 
definite relation to fluctuations in incidence A study of various states 
shows that where the level of public education is high and where well man- 
aged psychopathic institutions are provided the commitment rate is high 
whereas in states with a lower level of hteiacy and with few and poorly 
equipped mental hospitals the commitment rate is Ioav 

It has been argued that the stress and strain of city life are potent factoi s 
in producing insanity, and the higher percentage of urban cases confined m 
institutions has been cited in support of this view The explanation how- 
ever, may be that the residents of cities are better informed as to the value 
of psychiatric care, that the necessary institutions are usually nearer at hand 
and that the home care of the insane is less feasible in crowded city living 
quarters than on farms 

1 Eugenical Sterilization, Committee of the American Neurological Association for the 
Investigation of Eugenical Sterilization New York, The Macmillan Companj, 1936, page 
211 
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The committee made a special study of two i datively stable communities, 
the states of New York and Massachusetts, to see whether new data repre- 
senting more accurately the fluctuations in true incidence of mental disease 
could be obtained In both of these states there has been a well publicized 
campaign for mental hygiene for some years, and both are well provided with 
strategically placed mental hospitals It i\as felt that a study of the admis- 
sion rate (first admissions!, as opposed to the number of inmates of hos- 
pitals, in these two states over a period of years might throw new light on 
the subject 

In the interpretation of the data the estimated increase in the population 
has been taken into account as well as the fact that the average age of the 
population IS increasing Also the age periods at which the various psy- 
choses occur has been allowed for Since paresis, for example, rarely occurs 
in those under thirty-five, the admission rate of paretics was calculated in 
relation to the quota of the population thirty-five or over The lower age 
limit for manic depressive psychosis and for dementia precox was taken as 
fifteen, that for cerebral arteriosclerotic and senile dementias as fifty-five, 
and that for all psychoses combined as fifteen years In Massachusetts the 
period studied was from 1920 to 1933, both inclusive, and in New York the 
years 1917 to 1934, both inclusive, were reviewed 

In Massachusetts the admission rate for all psychoses combined was 
102 0 per 100,000 in 1920 In the ensuing years it fell as low as 94 0 and 
rose as high as 118 0 but for the last three years of the period studied the 
figures were 100 0, 98 5 and 102 0 Similar figures for all psychoses in 
the state of New York were 94 9 in 1917 and for the last three years of the 
period 106 0, 110 0 and 1110 It is apparent that there has been at least no 
alarming increase in the admission rate for mental disease m these two large 
and relatively stable communities m the period investigated 

The analysis of the various groups of mental disorders as to their ad- 
mission rates revealed some interesting facts The combined group of 
manic depiessive psychosis and dementia precox showed no significant 
change in admission rate during the period involved The alcoholic psy- 
choses in New York State showed a marked drop in admission rate during 
the first few years before and after prohibition was instituted, but thereaftei 
the rate rose gradually to preprohibition levels The admission rate of 
paretics showed a definite fall in both states In New York State there was 
a definite and probably significant increase in the admission rate for cerebral 
arteriosclerotic and senile dementias 

The investigations of Winston^ have shown that admission rates to 
mental hospitals, corrected for age, have shown no tendency to rise in recent 
years in England, Wales, Scotland, Australia, New Zealand or the Scandi- 
navian countiies A definite increase ivas noted only in Germany 

- WiASTOiv, Ellfn The assumed increase of mental disease, American Journal of 
bociologj, 1935, xl. No 4 
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REVIEWS 


Modem Ti catmcnt and Fonuulaiy By Edward A Mullen, PD, MD, FACS, 
Assistant Professor of Pharmacology and Physiology, Philadelphia College of 
Pharmacy and Science, Lieutenant Commander Medical Corps, U S Naval 
Reserve 707 pages , 20 X 12 cm F A Davis Company, Philadelphia 1936 
Price, $5 00 

This concise treatise on treatment is designed to be of ready use to the prac- 
titioner in his daily office and bedside work The major portion of the volume is 
devoted to the materials of pharmacotherapy The presentation of the phj^sician’s 
drug armamentarium is set forth in more than two thousand suggested prescriptions 
The latest Pharmacopoeial nomenclature is employed The arrangement of the 
materia medica is under the names of the diseases, cross references are frequent 

The appendix of the book considers many subjects in resume form of special 
interest to the physician Among these subjects are formulae for fluid foods, diet 
tables, intravenous technic, dose tables and the antidotal treatment of ^ arious poisons 
The reviewer regrets that the table of antidotes is fragmentary Doses of 
antidotes and specific information are not frequently included The established 
nitnte-thiosulfate treatment of cyanide poisoning is omitted, most unfortunately the 
sodium formaldehydesulfoxylate treatment for bichloride of mercury poisoning has 
not been included and the treatment for barbiturate poisoning is naive and insufficient 
In the light of modern pharmacological opinion, i e , writing a prescription based 
on the known action of one dependable drug, many of the prescriptions included seem 
archaic and bear the markings of the age of polypharmacy Thus in one prescription, 
page 202, for enuresis the drugs rhus glabra, ergot, belladonna, triticum and jaborandi 
are prescribed 

Despite the above criticisms the author is to be congratulated on the compilation 
in such readily accessible manner of so much useful information pertinent to the 
daily work of the practitioner 

J C K , Jr 

A Teit-Book of Pharmacology and Therapeutics or the Action of Dings in Health 
and Disease By Arthur Cushny, MA, MD, LLD, FRS Eleventh 
Edition, thoroughly revised by C W Edmunds, A B , M D , Professor of 
Materia Medica and Therapeutics and Director of the Pharmacological Labora- 
tories, University of Michigan , and J A Gunn, M A M D , D Sc , F R C P , 
Professor of Pharmacology and Director of the Nuffield Institute for Medical 
Research, University of Oxford, England 808 pages, 23X15 cm Lea and 
Febiger, Philadelphia 1936 Price, $6 50 

Pharmacologists welcome again the revision of this widely used treatise on the 
action of drugs Eleven revisions bespeak its usefulness in the fields of pharmacology 
and medicine Although three years only have passed since the appearance of the 
last revision of this text, the rapid strides in the field of medication embraced by the 
new volume make its appearance timely 

The book is divided into an introduction and seven parts Part I includes tlie 
action of inorganic substances , Part II embraces substances which are characterized 
chiefly by their local action , in Part III, the action of drugs after absorption is dis- 
cussed, Part IV treats of anthelmintics. Part V is devoted to antiseptics and disin- 
ectants. Part VI is concerned mainly with Chaulmoogra oil and the subjects of Part 
VII are vaccines, toxins and antitoxins 
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With certain slight alterations the ariangement of the contents has not been 
changed greatly Simpler substances, eg salts, have been placed nearer the front 
of the treatise and groups of drugs have been collected into larger classes 

Many of the subjects ivlnch were missing in the last edition are to be found in 
the present revision Among these is a short resume of the action of drugs on cells, 
an extension of the sections on liver therapy, arsphenamine, avertin, atabrine and 
carbarsone 

The modern treatment of cyanide and mei curie chloride poisoning is included, 
though the mechanism of the action of the later is not mentioned The statement 
on page 428 that picrotoxin has not been employed in therapeutics in cases of collapse 
IS questionable 

The style of the book is concise and lucid and its general printing, arrangement, 
excepting many of the structural formulas, is excellent 

The reviewer is of the opinion that this revision, like those in the past will 
continue to rank high among the textbooks in the English language 

J C K, Jr 

Chronic Indigestion By C J Tidmarsh, MA, MD, FRCP (C) 143 pages 

14 X 20 cm Longmans, Green and Company, New York 1936 Price, $1 SO 

The author’s purpose in writing the book apparently seems to be tin eefold He 
desires to educate the patient , to supplement the advice of the physician and to stress 
the need for cooperation between patient and physician The information given is 
not intended to allow the patient to treat himself but rather to help him in carrying 
out instructions intelligently 

The book is written m elementary style and does not go over the heads of its 
lay audience The approach through anatomy and physiology to causes, symptoms, 
diagnosis (investigation of case) and treatment gives the layman the accepted method 
of understanding disease processes The limitation of its discussion to the type of 
indigestion associated with definite pain accounts for the author’s ability to keep the 
size of his book within commendable limits 

It is indeed gratifying to see the emphatic indictment of the use of tobacco as an 
accessory factor in the production of peptic ulcer It would seem, however, that 
other dogmatic statements are out of place in a book of this kind Reference is made 
to such remarks as “ulcer pain is never present before breakfast’’ and "vomiting 
never occurs in the absence of pain ” Moreover, in the discussion of cancer of the 
stomach the mere mention that “ a person over 35 years of age who has not had previ- 
ous attacks of indigestion and now complains of loss of appetite, etc , should be pre- 
sumed to have cancer of the stomach until proved otherwise,’’ may be enough to cause 
hysteria It would be far more desirable in wnting for laymen to suggest that such 
may be a possibility The remarks about healing of ulcer are also somewhat mislead- 
ing One gets the impression that ulcers heal rather promptly (three to four weeks) 
whereas in the majority of cases, even under the best of conditions, actual healing 
is not consummated for months Patients may as well know this and be resigned to 
months of cooperation in following out their treatment The recommendation of 
sanitaria for ulcer cases is unusual though it may help to impress the patient with the 
necessity for readjustment of his habits and environment The stress laid upon 
complete examination is commendable 

There are other minor criticisms but on the whole the author accomplishes his 
purpose The book is concise and proves to be very readable 
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Keeping Yoiii Child A^oimal By Bernard Sachs, AI D 148 pages, 13 5 X 19 cm 
Paul B Hoeber, Inc , New York 1936 Price, $1 50 

Out of many years of experience in dealing with the problems of childhood. Dr 
Sachs has written this little book of mellow wisdom It is the sort of book that should 
be read by every physician and layman who has to deal with children — and preferably 
read in the evening with a leisurely and thoughtful mind By the same token it will 
probably be read by very few of the persons most m need of it, because it contains 
little that IS spectacular, and because it offers no new theories to try out on the next 
little victim who comes along 

Throughout all the pages of his book. Dr Sachs preaches the doctrine of common 
sense in handling children, and he repeatedly warns against a too eager acceptance 
of the latest psychological theories of child training “ A little respect for tradition 
and for the experience of the past is no obstacle to true progress ” He shows vividly 
the harm that may be done to a perfectly normal child by subjecting him, for example, 
to the influence of a sexually minded psychoanalyst, or the damage done by “ modern 
parents ” who subscribe to the doctrine of “ complete self-expression ” for their 
youngsters 

Dr Sachs misses ver^ few of the many aspects of child psychology, and there are 
few that he does not enlighten with a pertinent comment A multitude of topics such 
as the responsibility of the father in the guiding of his children , the value of dis- 
cipline 111 the \ery young, the effects of reading and movies, juvenile delinquency, the 
relative importance of heredity versus environment, the need of inculcating the old- 
fashioned virtues of consideration, honest>, and industry, the proper conduct of social 
service agencies and child guidance clinics are all touched on in this book 

The large section of the book, ivliich is devoted to what the author terms “The 
Use and Abuses of Psychoanalysis,” is essentially a biting criticism of psychoanalysis 
as It IS practiced today This chapter is well worth reading as the opinion of a sane 
and experienced psychiatrist on this particular subject, but the reviewer cannot see 
how it contributes verv much to the discussion on “Keeping Your Child Normal” 

C H 

Tuheiculosis in the Child and the Adult By Francis Marion Pottenger, AM, 
MD, LLD, FACP 611 pages, 16X23 5 cm C V Mosby Company, St 
Louis 1934 Price, $8 50 

The author’s wide experience and uncommonly sane clinical judgment have 
enabled him to produce a very valuable volume on tuberculosis in the child and in the 
adult The modern concepts of the development of primary tuberculosis and of its 
later course have been fully presented The subject of the relationships between 
allergy and resistance in tuberculosis is interestingly discussed The author feels 
that allergy plays a large role in combating the infection The visceral reflexes in- 
volved in the symptomatology of pulmonary disease receive full attention Dr Pot- 
tenger has long had a special interest in this subject He is also among those who 
attribute considerable therapeutic value to tuberculin In discussing the diagnostic use 
of tuberculin more might have been added as to the dangers of the subcutaneous test, 
and the advantages of the intracutaneous method might have been more strongly set 
forth The discussions of the clinical aspects of the disease and of its treatment are 
excellent The volume is richly illustrated with roentgenograms Dr Pottenger’s 
book will be of great value to internists and pediatricians who feel the need of a 
modern one volume text on tuberculosis 


A H F 
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Life Member 

Dr W E Kendall of Oak Park, 111 , has become a Life Menibei of the College 
under date of December 14, 1936 


Gifts to the College Library 

The College gratefully acknowledges receipt of the following gifts to the College 
Library of publications by its members 


Books 

Dr Lawrason Brown (Fellow), Saranac Lake, N Y — one autographed copy, 
“ Rules for Recovery from Tuberculosis ” , 

Dr Walter Freeman (Fellow), Washington, D C — one autographed copy, 
“ Neuropathology The Anatomical Foundation of Nervous Diseases ” , 

Dr Solomon Katzenelbogen (Fellow), Baltimore, Md — one autographed copy, 
“ The Cerebrospinal Fluid and Its Relation to the Blood ” , 

Dr William C Menmnger (Fellow), Topeka, Kan — one autographed copy, 
“ Juvenile Paresis ” , 

Dr Anthony C Cipollaro (Associate), New York, N Y — one autographed copy, 
“ Skin Diseases in Children ” 


Rep} tilts 

Dr Oscar W Bethea (Fellow), New Orleans, La — 12 reprints. 
Dr Milton A Bridges (Fellow), New York, N Y — 3 reprints. 
Dr A Allen Goldbloom (Fellow), New York, N Y — 2 reprints. 
Dr H Beckett Lang (Fellow), Brentwood, N Y — 1 reprint. 

Dr John W Shuman (Fellow), Los Angeles, Calif — 1 reprint, 
Dr Virgil E Simpson (Fellow), Louisville, Ky — 1 reprint. 

Dr Walter C Swann (Fellow), Huntington, W Va — 1 reprint. 
Dr Hyman I Goldstein (Associate), Camden, N J — 1 reprint 


Dr Charles H Cocke (Fellow), Asheville, N C, was the orator for the annual 
meeting of the Jefferson County (Ky ) Medical Society, held dm mg December in 
conjunction with and sponsored by the Louisville Tuberculosis Association 


Dr Edgar F Kiser (Fellow), Indianapolis, Ind , lias been elected President of 
the Indianapolis Medical Society 


At the annual meeting of the Rensselaer County (NY) Medical Society, Dr 
Stephen H Curtis (Fellow), Troy, was elected President for 1937 


Dr Harold Swanberg (Fellow), Quincy, 111, was reelected Secretary-Treasurer 
of the Mississippi Valley Medical Society at its annual meeting m Quincy, 111 , during 
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November Dr Dan G Stine (Fellow), Columbia, Mo, was elected to the Board of 
Directors for a two-year term for Missouri 


The Medical Association of Puerto Rico held its annual meeting in Santurce, 
P R, December 18-20 Dr O Costa Mandry (Fellow) was President of tire Com- 
mittee on Arrangements A paper on “ Applied Therapeutics ” by Dr A C Morgan 
(Fellow), Philadelphia, was read by in\ Ration Other members contributing to the 
program were Dr Ramon M Suarez (Fellow), “Comparative Effects of Crude and 
Purified Liver E\tracts in the Anemia of Sprue Administered Intramuscularly and 
Intrasternallj ”, Dr Enrique Koppisch (Associate), “Tissue Reactions in Diseases 
Caused by Filterable Viruses ” , and Dr Rafael Rodriguez Molina (Fellow), “ Hema- 
tological Studies on Malaria in Puerto Rico ” 


Major General M W Ireland (Fellow) is President of the National Board of 
Medical Examiners of the United States Among Fellows of the College who are 
members of this Board are Dr Walter L Bierring, Des Moines, Dr Charles A 
Elliott, Chicago, Dr Reginald Fitz, Boston, Dr Waller S Leathers, Nashville, 
Tenn , Dr George W McCoy, U S Public Health Service, Dr William deB 
MacNider, Chapel Hill, N C , Dr Walter W Palmer, New York City, Dr Thomas 
Parran, Surgeon General, U S Public Health Service, Dr O H Perry Pepper, 
Philadelphia, Dr Charles R Reynolds, Surgeon General, U S Army, Dr P S 
Rossiter, Surgeon General, U S Navy, Dr Harold Rypins, Albany, N Y , Dr 
J F Siler (MC),U S Army, Dr J Gurney Taylor, Alilwaukee, Wis 


Dr Wilmar M Allen (Fellow) has been appointed Director of the Hartford 
(Conn ) Hospital 


Dr Herman M Baker (Fellow), Evansville, Ind , has been made President- 
Elect of the Indiana State Medical Association for 1937 


Dr James B Collip (Fellow), Professor of Biochemistry, McGill University 
Faculty of Medicine, Montreal, wull deliver a lecture on “ The Significance of Recent 
Studies on the Anterior Pituitary and Related Glands,” April 16, 1937, this being one 
of a series of lectures sponsored by the William Harvey Society of Tufts College 
Medical School, Boston 


The third annual symposium at Duke University School of Medicine, Durham, 
N C, was held during October on diseases of the heart, circulation and kidneys 
Fellows of the American College of Physicians included among the speakers were 
Drs Warfield T Longcope and Louis Hamman, Baltimore, Dr Carl J Wiggers, 
Cleveland, Dr Charles C Wolferth, Philadelphia, Dr Frank N Wilson, Ann 
Arbor, Dr William deB MacNider, Chapel Hill, Dr James Edw'in Wood, Jr, 
Charlottesville, Va , Dr William B Porter, Richmond, Va , Dr Stewart R Roberts, 
Atlanta, and Dr Soma Weiss, Boston 


Dr Charles E Sears (Fellow), Portland, has been elected a Vice-President of 
the Oregon State Medical Society 
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Dr Walter F Donaldson (Fellow), Pittsburgh, has been reelected Secretary of 
the Medical Society of the State of Pennsylvania 


The bulk of an estimated estate of more than $200,000 has been bequeathed by 
the late Frances T Kinsey to the University of Pennsylvania to support and develop 
the Gastro-Intestinal Clinic at the Univeisity Hospital, under the direction of Dr 
Thomas Grier Miller (Fellow), or for such other activities in this field as he may 
desire 


Dr Samuel B Scholr, Jr (Fellow), Philadelphia, has been elected a vice- 
president of the Association of Life Insurance Medical Directors of America 


Dr Henry W F Woltman (Fellow), Rochester, Minn, has been elected Presi- 
dent of the Central Neuropsvchiatnc Association 


Dr Edward A Strecker (Fellow), Philadelphia, has been appointed a member 
of the advisory committee of the Friedsam Foundation, in connection with its pro- 
gram of research in child neurology The research program will include studies of 
(1) organic and functional diseases of the nervous system in children, (2) neuroses 
and psychoses in early life, and, (3) social personality and home problems The 
program will be earned on through grants and scholarships to research workers 
throughout the world Only original work that promises to be fruitful of results 
will be considered The applicant must state specifically the problem under investi- 
gation and the methods to be pursued The Council of the Foundation will publish 
the results from year to year 


Dr Herbert L Bryans (Fellow), Pensacola, Fla, has been elected a Vice- 
President of the Gulf Coast Clinical Society 


Dr Gordon B Myers (Associate), Detroit, has been appointed Professor and 
acting head of the Department of Medicine of Wayne University College of Medi- 
cine Dr Hugo A Freund (Fellow), Detroit, has been appointed Professor of 
Clinical Medicine 


Dr Eugene M Landis (Fellow), Philadelphia, gave the second Harvey Society 
Lecture at the New York Academy of Medicine, November 19, on “The Passage of 
Fluid Through the Capillary Wall ” 


Dr George R Minot (Fellow), Professor of Medicine, Haivard University 
Medical School, Boston, delivered the sixth Walter M Bnckner Lecture at the Hos- 
pital for Joint Diseases, New York City, November 19, on “Anemia Etiology, 
Diagnosis and Treatment” 


Dr Soma Weiss (Fellow), Boston, was guest speaker at the joint meeting of 
tlie Cincinnati Academy of Medicine and the Heart Council of Greater Cincinnati, 
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recently, lus subject being “The Relation of the Cardiovascular System to the 
Nervous System ” 


As a memorial to the late Dr James M Anders (Master), Philadelphia, the 
Philadelphia County Medical Society devoted its meeting of November 25 to the 
observance of the annual Pennsylvania Health Day, a movement primarily sponsored 
in its beginning by Dr Anders Dr George E Pfahler (Fellow), Philadelphia, 
delivered a tribute to Dr Anders, and Dr Baldwin L Keyes (Associate), Phila- 
delphia, presented a report of the Society’s noise abatement committee, whose work 
was one of the last actu ities sponsored by Dr Anders before his death last August 


Dr Elliott P Joshn (Fellow), Boston, is President of the Interstate Post- 
Graduate Medical Association 


Dr Byrl R Kirklin (Fellow), Rochester, Minn, is President-Elect of the 
American Roentgen-Ray Society Dr Charles A Waters (Fellow), Baltimore, now 
occupies the Presidency 


Dr John H Wyckoff (Fellow), New York City, recently assisted in the presen- 
tation of a symposium on sterilization before the section of obstetrics and gynecology 
of the New York Academy of Medicine 


Dr Ray M Balyeat (Fellow;, Oklahoma City, and Dr Plal M Davison (Fel- 
low) , Atlanta, were guest speakers on tlie program of a clinical congress held during 
the past autumn by the Chattanooga and Hamilton County (Tennessee) Medical 
Society 


In honor of his thirty-three years of service to organized medicine. Dr Rock 
Sleyster (Fellow and Governor for Wisconsin), Wauwatosa, Wis , was tendered a 
dinner by the Medical Society of Milwaukee County at the Wisconsin Club, Mil- 
waukee, on November 14 Dr Arthur J Patek (Fellow), Milwaukee, was toast- 
master Dr J Gurney Taylor (Fellow), Milwaukee, was one of those delivering an 
address Dr Sleyster is Chairman of the Board of Trustees of the American Medi- 
cal Association In 1903 he became Secretary of the Calumet County Medical So- 
ciety, holding the post for six years In 1910 he was elected Assistant Secretary 
of the State Medical Society of Wisconsin and its Secretary in 1914, holding this 
appointment until 1923 In 1924 he was elected President of the State Society, and 
since 1925 he has been its Treasurer From 1918 to 1923 Dr Sleyster was Editor of 
the Wisconsin Medical Journal He served as delegate to the American Medical 
Association from 1915 to 1926, and for the last four years of that period he was Vice 
Speaker of the House of Delegates He has been a Trustee since 1926 and Chairman 
of thg Board since 1935 He graduated from the University of Illinois College of 
Medicine, Chicago, 1902 At present he is medical director of the Milwaukee 
Sanitarium 


Dr Francis E Harrington (Fellow), Minneapolis, has been reelected Secretary 
of the International Society of Medical Health Officers 
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The Alumni Association of the College of Medical Evangelists, Los Angeles, 
held its third annual postgraduate assembly in Los Angeles, December 6 Among 
the speakers were Dr James F Churchill (Fellow and Governor for Southern Cali- 
fornia), San Diego, “A Discussion of Cardiac Drugs and Their Uses Dr Alvin G 
Foord (Fellow), Associate Professor of Pathology, University of Southern Cali- 
fornia School of Medicine, “ Laboratory Diagnosis for the General Practitioner ” , 
and Dr William J Kerr (Fellow and Regent), Professor of Medicine, University 
of California Medical School, " Obesity and Its Complications ” 


Dr William B Castle (Fellow), Boston, addressed the graduate teaching clinic 
of the Central Maine General Hospital, Lewiston, Maine, December 18, on “ Develop- 
ment of the Knowledge of Vitamin Deficiency Diseases” 


Dr Bernard Fantus (Fellow), Chicago, was a guest speaker on the program of 
the joint meeting of the Wayne County Medical Society and the Detroit Retail Drug- 
gists Association, December 7, when the newly revised Pharmacopoeia and the Na- 
tional Formulary were discussed 


Dr William M Donald (Fellow), Professor and Head of the Department of 
Medicine, Wayne University College of Medicine, Detroit, was a guest of honor at a 
joint meeting of the staff of the Receiving Hospital and the medical faculty recently, 
in recognition of his many years of service to both institutions Dr Donald is 
seventy-six years of age and has been a member of the teaching staff of his alma 
mater since 1889 He was President of the Wayne County Medical Society in 1922 
and has been a Fellow of the American College of Physicians since 1917 


Dr Sydney R Miller (Fellow and Regent), Baltimore, and Dr Leander A Riely 
(Fellow and Governor for Oklahoma), Oklahoma City, have been elected Vice- 
Presidents of the Southern Medical Association 


Dr Henry A Luce (Fellow), Detroit, was one of the speakers on a panel dis- 
cussion of the relation of social security to the practice of medicine, sponsored by the 
medical economics committee of the Wayne County Medical Society and the Michi- 
gan State Medical Society, December 9 


Dr James H Black (Fellow) has been promoted to Professor of Clinical Medi- 
cine (Allergy) on the Faculty of Baylor University School of Medicine, Dallas 


Dr George R Minot (Fellow), Boston, on December 1 at the Waldorf-Astoria 
Hotel, New York City, received the annual award for research in the field of nutrition 
leading to the prevention of disease and the advancement of health, the award being 
made by the Associated Grocery Manufacturers Association of America 


Dr Hugh S Gumming (Fellow), formerly Surgeon General of the U S Public 
Health Service, Avas Chairman of the local Committee on Arrangements for the 
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second National Conference on College Hygiene, held in Washington December 
28 to 31 

Dr Cumming was presented with the Marcellus Hartley Gold Medal “ for emi- 
nence in the application of science to the public welfare ” at the annual meeting of the 
National Academy of Sciences, in Chicago during November 


Dr Earl B McKinley (Fellow), Dean and Professor of Bacteriology, George 
Washington University School of Medicine, is on sabbatical leave, dating January 1, 
for a trip to the Orient, where he will conduct research on leprosy under the auspices 
of the American Leprosy Foundation, formerly the Leonard Wood Memorial Dr 
^McKinley will later continue his travels around the world, gathering material con- 
cerning the geographic distribution of disease for inclusion in a new book now in, 
preparation, “ A Cartography of Disease ” 


Dr Charles Franklin Craig (Fellow), Professor of Tropical Medicine, Tulane 
University of Louisiana School of Medicine, New Orleans, delivered the annual ora- 
tion of the Smith-Reed-Russell Society, George Washington University School of 
Medicine, Washington, D C , on “ Factors Influencing the Transmission of Malaria,” 
during November 


Dr James S McLester (Fellow and ex-Regent), Bimiingham, Ala, has been 
appointed Professor of Medicine at the University of Alabama School of Medicine 
Dr Edgar Gilmore Givlian, Jr (Associate) and Dr James B McLester (Associate) 
have been appointed Associate Clinical Professors of Medicine 


Dr Thomas B Magath (Fellow), Rochester, Limn, has retired as Editor of 
the “ American Journal of Clinical Pathology,” after serving six years Dr Robert 
A Kilduffe of Atlantic City, N J , succeeds Dr Magath as Editor 


Dr Charles A Doan (Fellow), Professor of Medicine and Medical Research, 
Ohio State University College of Medicine, has been appointed Chairman of the 
Department Dr George T Harding, HI (Fellow), is Assistant Clinical Professor 
of Medicine (Psychiatry), and Lt Col Frank H Dixon (Fellow), Medical Corps, 
U S Army, is Professor of Military Science 


Dr Lee Rice (Fellow), San Antonio, Tex, is President of the Texas Club of 
Internal Medicine 


Dr Porter P Vinson (Fellow), Rochester, Minn, has been appointed Professor 
and Head of the Department of Bronchoscopy, Esophagoscopy and Gastroscopy at the 
Medical College of Virginia, Richmond He will also be in charge of chronic pul- 
monary diseases at the Memorial Hospital 


Dr David P Barr (Fellow and Regent), St Louis, has been elected President 
of the Central Society for Climcdl Research 
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Dr Charles H McEnerney (Fellow), Washington, D C, has been reelected 
Secretary of the American Society for the Study of Arthritis 


Dr Leroy S Peters (Fellow), Albuquerque, N M, has been made President- 
Elect of the southwestern Medical Association Dr Howell S Randolph (Fellow), 
Phoenix, Ariz , and Dr Orville E Egbert (Fellow), El Paso, Tex , have been elected 
Vice-President and Secretary respectively 


Dr N M Marr (Associate), St Petersburg, Fla, has been elected President of 
the Pinellas County (Florida) Medical Society 


Dr A Clayton McCarty (Fellow), Louisville, Kv , has been elected President of 
the Jefferson County (Kentucky) Medical Society 


Dr George A Gray (Associate), Abilene, Tex, has been appointed Director 
of the Nolan County Health Unit 


Dr R M Wylie (Fellow), Huntington, W Va, has been elected President of 
the Cabell County (West Virginia) Medical Society 



OBIl VARIES 


OSKAR KLOTZ, M B , M D , F R C P (C) , F A C P , F R S C , 

1878-1936 

Those who knew Oskar Klotz well find it difficult to express to others 
their full appreciation of the man Widely known as a research workei 
and teacher, studying, investigating, directing and advising, with his activ- 
ities spread over three continents, he became an authority m many of the 
departments of his chosen field of pathology To his associates he was a 
great source of inspiration With a remarkable ability to apply his knowl- 
edge whether from his own or other source, he was peculiarly fitted for the 
study of special problems m the origin of disease, its manifestations and its 
effects The appended outline of his preparatory and postgraduate educa- 
tion, his various appointments, his memberships and offices held in national 
and international societies bespeak his wide variety of interests, the recogni- 
tion by his fellow workers of his ability and genius and the high esteem in 
which he was held by men with whom he came in contact in his many 
spheres of activity 

Many tributes have been paid to him and to his Avork perhaps none more 
speaking than that from the Sisters of Mercy in Pittsburgh, who learning 
of his death sent the message that they could never forget the aid he gave 
them in the development of their hospital Night after night was given 
freely to them during his busy life in that city, after days of labor m the 
University and its laboratories 

His contributions to medical hteiature number over one hundred titles 
His studies of disease of the circulatory system made him an international 
authority In tropical diseases he became one of the leadeis In his Uni- 
versity he developed departments which proved him a great administrator 
His library contained all that was important of the new and the most val- 
uable of the old His studies, his writings, his reading gave evidence that 
he appreciated the historical approach to questions under investigation His 
grasp of any subject was wide, his early death means the loss of many 
important contributions to historical medicine 

His papers based on such reading were written in faultless English, and 
in such a style as to make him one of our outstanding essayists I have 
frequently found myself looking upon him with Welch and Warthin as the 
three admirable, lovable pathologists of our time 

He was born in Ontario of Danish stock from Kiel, Holstein His 
father was Chief Astronomer of the Dominion Observatories, a graduate 
of the Univ^ersity of Toronto and of Michigan, whose achievements won 
world wide fame Two bi others, one of Avhom pre-deceased him, also 
graduated m medicine at the Unwersity of Toronto 
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The funeral on Novcmbei 15 was from Osier Hall of the Academy of 
Medicine, Toionto, where he presided last year The service was conducted 
by Dr H J Cod} , President of his University, and by Sir Robert Falconer, 
Piesident Emeritus, in the presence of the Lieutenant Governor of the 
Province, repi esentatives of the National Research Council at Ottawa, his 
colleagues in Pittsburgh and The Univeisity of Toronto, most of the Fel- 
lows of the Academy, and many of his students and f i lends 

To his wife, Stella M Scovill, who survives him, this College extends its 
sinceiest sympathy 

Oskar Klotz, MB, MD, CM Born, Januarj 21, 1878, at Preston, Ont 
Attended Ottawa Collegiate Institute and the University of Toronto (M B , 1902) , 
M D , CM, Faculty of Medicine McGill University, 1906 Postgraduate study at 
the University of Bonn, Bonn, Germany, 1905, University of Prague, Prague, 
Bohemia, 1905 , University of Freiburg, Freiburg, Germany, 1908 , University of 
Marburg, Marburg Gennani, 1914, bouse physician, Ottawa General Hospital, 
1902-03 Governor's Fellow in Pathologv, McGill University, 1903-05, Fellow in 
Pathology, Rockefeller Institute 1905-06, demonstrator in Pathology and Bacteriol- 
ogy, McGill University, 1905-07, assistant pathologist. Royal Victoria Hospital, 
1905-10, pathologist, Maternity and Alexandra Hospitals, Montreal, 1905-10, lec- 
turer in Pathology, McGill Unuersity, 1907-10, professor of Pathology and Bac- 
teriolog>, University of Pittsburgh, 1910-20, director, Magee Pathology Laborator), 
Pittsburgh, 1910-20, professor of Pathology, Faculdade de Medicine, Sao Paulo, 
Brazil, 1920-23, professoi of Pathology and Bacteriolog), Unnersity of Toronto, 
1923 to date, director of pathology laboratories, Toronto General Hospital, 1923 to 
date, consulting pathologist. Hospital for Sick Children, 1923 to date, at one time a 
special member. Yellow Fever Commission, Rockefeller Foundation, member, Zeta 
Psi, Nu Sigma Nu and Alpha Omega Alpha Fraternities, past president of American 
Association of Pathologists and Bacteriologists, International Association of Medical 
Museums, Academy of Medicine of Toronto and Society for Experimental Pathology, 
member of council of National Research Council of Canada, American Association of 
the History of Medicine, Ontario Branch of St John’s Ambulance Association and 
the Royal Canadian Institute of Toronto, member, Toronto Health League, Ontario 
Medical Association, Canadian Medical Association, Ro>al Society of Canada, Rojal 
College of Physicians and Surgeons of Canada, Cancer Commission and chairman 
of subcommittee on Cancer Research (Ontario), International Association of Geo- 
graphical Pathology (joint chairman for Canada), International Society for the 
History of Medicine, Medical Advisory Committee in conjunction with Ontario 
Crippled Children, Pathological Society of Great Britain and Ireland, Society for 
Experimental Biology and Medicine, Society for Tropical Diseases, American Society 
of Parasitologists, American Society of Tiopical Medicine, Association of American 
Physicians and the American College of Physicians (Fellow, 1924) 

Jabez H Elliott, MB, F A C P , 

(Governor for Ontario 


DR WILLIAMS McKIM MARRIOTT 

Dr Williams McKim Marriott, Fellow, died in San Francisco, Novem- 
bei 11. 1936 He had only recently come to San Francisco from Wash- 
ington Univeisity Medical School to assume the duties of Piofessor of Re- 
search Medicine and Dean of the Medical Faculty of the Univeisity of 
California 
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Dr Marriott was boin in Baltimoie, Aid , Alarch 5, 1885 He received 
his B S degiee from the Umveisity of North Carolina, 1904, and the degree 
of A1 D fiom Cornell Univeisity m 1910 He seived as Assistant m Bio- 
chemistiy m Cornell Unneisity from 1904 to 1907 and Instructor m 
Biological Chennstiy, Washington University, 1910 to 1914 In 1914 
he went to the Johns Hopkins Aledical School as Instructor and Associate m 
Pediatrics, remaining until 1917, when he returned to Washington Univer- 
sity, St Louis, as Professoi of Pediatrics, which position he held until Jul}' 
1936, when he came to San Francisco From 1923 until his resignation in 
1936, he was Dean of the Aledical Faculty of Washington University As 
Professor of Pediatrics he became Pediatrician in Chief, Barnes Flospital, 
St Louis Alatermty Hospital and Washington University Clinics He also 
held the title of Physician m Chief of St Louis Children’s Hospital 

During his academic career he was honored by the following lectureships 
In 1920, Haivey Society Lecturer, New York, 1921, Packard Lecturer, 
Philadelphia, 1925, Lecturer, Chicago Institute of Medicine, 1927, Annual 
Lecturer, San Diego Academy of Aledicine, 1932, Visiting Lecturer, Uni- 
versity of California Aledical School, and Lecturer, California Academy of 
Medicine, San Francisco 

The following list of societ} memberships and offices indicates the 
breadth of his medical interests as well as the recognition which his position 
in the profession merited Fellow of the American College of Physicians, 
Regent from 1926 to 1929, Vice-President, 1929 to 1930 Fellow of the 
American Medical Association, member of the Council on Pharmacy and 
Chemistry and member of Foods Committee Member of the Council 
American Pediatric Society President of the St Louis Pediatric Society 
Member of Council American Society of Clinical Investigation Associa- 
tion of American Physicians, American Society of Biological Chemists, 
American Association for the Advancement of Science, Society of Experi- 
mental Biology and Aledicine, Harvey Society of New York (Honorary 
Member), American Academy of Pediatrics, Southern Aledical Association, 
Chairman of the Sections on Aledical Education and on Pediatrics 

He was a member of the Phi Beta Kappa and Alpha Omega Alpha hon- 
orary societies and served on the Editorial Boards of the American Journal 
of Diseases of Child) en, Amei icon Heai t low nal and the Jomnal of Clinical 
Investigation 

Dr Marriott’s contributions to medical and biological chemical literature 
were prolific and could not very well be mentioned here, including, as the} 
do, two books, one concerning the relationship of biological chemistry to 
medical practice, and one on Infant Nutrition Sections dealing with 
Pediatrics, in four books and over 80 contributions m the form of articles 
on biological chemistry and pediatrics 

With this remarkable background, an outstanding figure in American 
A'ledicme, Dr Alarnott came to California to devote his time and energy 
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to research medicine and to the Deanship of the University of California 
Medical School Befoie he was well settled in his new environment, his 
health became impaned by a chronic appendiceal abscess, which was treated 
suigically, but a blood stieam infection ensued, eventually causing his death 
In Dr Marriott’s death the American College of Physicians has lost 
one of Its distinguished and loyal members We in California have lost 
a warm friend and fellow worker, whose life with us was all too brief 

Ernest H Falconer, 
Governoi for Noithern California 

DR WILLIS FASTNACHT MANGES 

Wilhs Fastnacht Manges, M D , D Sc , was born in Luthersburg, Clear- 
field County, Pa , on December 4, 1876, and died in the Jefferson Medical 
College Hospital, Philadelphia, on November 24, 1936, of coronary throm- 
bosis after a mercifully brief illness 

Dr Manges attended Gettysburg College, Gettysburg, Pa , and the 
Philadelphia College of Pharmacy before entering the Jefferson Medical 
College from which institution he received his M D degree in 1903 

After completing his internship m the hospital of the Jefferson Medical 
College, Dr Manges became actively associated with the Department of 
Roentgenology of the same College and Hospital, and m this Department 
he spent the greater part of his professional life in helpful, progressive work, 
research, study and in teaching 

Dr Manges entered the field of Roentgenology in the pioneer period 
of that branch of medical science and lived to become one of its foremost 
authorities Dr Manges was fortunate, early m his professional career, to 
be intimately associated with such masters of medical science as W W 
Keen, J Chalmers Da Costa, George E de Schweinitz, Chevalier Jackson, 
Thomas McCrae and other like minded men of medicine who possessed, m 
addition to their medical knowledge, inspiring and stimulating personalities 
and who were never content with superficialities, but who sought and en- 
couraged others to seek ultimate truth 

When the World War came. Dr Manges felt it to be his duty to abandon 
a lucrative and inteiestmg piactice, an assured professional and social posi- 
tion and, far more important and difficult for him, to leave his young wife 
and baby for the uncertainties and vicissitudes of army medical life Dr 
Manges established, for the medical department of the Army, an efficient 
training school for i oentgenologists at Camp Greenleaf, Fort Oglethorpe, 
Ga , that commanded the respect and admiration of the medical world 
Many medical officers assigned for duty m the school for roentgenologists 
received from Dr Manges not only excellent technical training but inspira- 
tion for making roentgenology a life work 

After the war the intimate association of Dr Manges with Dr Chevalier 
Jackson’s epoch making studies of the abnormalities and disorders of the air 
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passages brought about Di Manges’ outstanding contribution in this field, 
namely, a practical method of detecting the presence of non-opaque f oi eign 
bodies 111 the lowei air passages 

In 1928 Di Manges was made Piofessor of Roentgenology at the Jef- 
ferson Medical College m well deserved recognition of the years of altruistic 
service rendeied the medical school in giving inspiring instruction to both 
undergraduate and graduate students 

Dr Manges was elected to Fellowship m the American College of Phy- 
sicians m 1930 for, unlike many specialists m medicine. Dr Manges was a 
skilled and undei standing physician His specialty was roentgenology and 
he limited his actual practice to this field of endeavor but, fortunately for 
his patients, for his colleagues and for his students, Dr Manges held an 
active interest m clinical medicine and its problems Modest to the degree 
of self effacement. Dr Manges was time and again advanced by the 
unanimous vote of his professional colleagues to positions of honor in the 
profession 

He was Piesident of the Philadelphia Roentgen Ray Society as well as 
Secretary, and, later. President of the American Roentgenological Society, 
and was active and interested m every association that he felt was helpful 
for the common good of the medical profession 

Wilhs Manges possessed, by virtue of fortunate heredity and entirely 
natuial characteristics, an unusually attractive, admirable and lovable nature 
He was unselfish, generous, and interested in helping others Charitable to 
the faults and weaknesses of others, he maintained the highest standards of 
living and thinking m his own life, and commanded the respect and ad- 
miration of all who came in contact with him or with his work 

Dr Manges is survived by his widow, who was Mane Elizabeth Bosley 
of Baltimore, and two sons, Wilhs E and William Bosley The College 
has lost a loyal, altruistic and helpful Fellow, the world, a kind, skilled and 
considerate physician, but no mere words can begin to express what the 
passing of Dr Manges means to those near and dear to him One can, 
however, be thankful that as long as the sons of Dr Manges live, or their 
descendants, the qualities and characteristics that he so nobly exampled can- 
not be lost to the world 

E J G Beardsley, M D , F A C P , 

. Governor for Eastern Pennsylvania 

DR MATTHEW A DeLANEY 

Bngadiei Geneial Matthew A DeLaney (Fellow) of the Army Medical 
Corps Retired, who served as White House physician during the Taft Ad- 
ministration, died November 1, 1936, at Walter Reed General Hospital, 
Washington, DC He had been a patient at that hospital for about two 
months 

From 1931 until his retirement. General DeLaney was one of the As- 
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sistant Surgeons General His last toui of duty was in command of the 
Medical Field Service School at Carlisle Barracks, Pennsylvania 

Less than a month aftei the United States enteied the World War 
General DeLaney went to France to command the Pennsylvania Base Hos- 
pital No 10 Eaily in 1918 he was appointed Liaison Officer to the British 
Wai Office, London 

A native of Waymart, Wayne County, Pennsylvania, where he was born 
March 6, 1874, General DeLaney was graduated from Pennsylvania Normal 
School and obtained his medical degiee from the University of Pennsylvania 
in 1898 In 1902 he was graduated from the Army Medical School 

General DeLaney had also taken a couise at the University of Vienna in 
1913-14, and held a Certificate of Public Health from Harvard University 
Dickinson College, Pennsylvania, last year made him an honorary doctor of 
science 

General DeLaney served m the Philippine Insurrection He was White 
House Physician from 1909 to 1913 He served on the Mexican Border 
in 1916 When the World Wai was ended he became Executive Officei 
in the Office of the Surgeon General In 1921 he was named Surgeon of 
the Field Artillery School at Fort Sill, Oklahoma, and m 1927 was ordered 
to assume the same duties at Camp Devens, Massachusetts The following 
year be became medical advisei in public health and sanitation, first, to 
Henry Stimson, and then to Dwight W Davis, who were in turn Governors 
General of the Philippines In 1931 General DeLaney was ordered to Com- 
mand Carlisle Barracks, his last station before retiiement 

In addition to his being a Fellow of the American College of Physicians, 
he was a member of the American Public Health Association, a Fellow of 
the American Medical Association and of the American College of Surgeons 
He contributed many articles to medical journals Military honors ac- 
coided General DeLaney include the Distinguished Service Medal from the 
United States and the Order of St Michael and St George of Great Britain 
Field Marshal Douglas Haig mentioned him in dispatches for “ gallantry on 
the field ” He was a member of the Order of St Lazare of Jerusalem 

He belonged to the Metropolitan, Chevy Chase and Army and Navy 
Clubs of Washington, and the Army and Navy and Polo Clubs of Manila 
Surviving General DeLaney is his wife, Mrs Elizabeth V DeLaney, 
who makes her home in Washington 

CAPTAIN OWEN J MINK 

Captain Owen J Mink, Medical Corps, U S Navy, the Assistant Chief 
of the Bureau of Medicine and Surgery, died suddenly at his home at Che\y 
Chase, Maryland, on Octobei 21 Captain Mink was born at Pectone, 
Illinois, April 26, 1879, so was 57 years of age at the time of his death 
He graduated from the Medical School of the University of Michigan in 
1903 and was appointed Assistant Surgeon in the Navy June 7, 1904 His 
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home then was at Wheaton, Illinois He was piomoted Passed Assistant 
Suigeon June 7, 1907, Surgeon August 29, 1916, Commander July 1, 1918, 
and Captain, Medical Corps, Octobei 2, 1925 

His first duty was at the Naval Hospital at Philadelphia, following 
which he received a postgraduate course of instiuction in naval medicine 
at the U S Naval Medical School, completing this postgraduate course in 
the spring of 1905 

The types of duty performed b) Captain Mink were of a most varied 
character and he held many important posts both afloat and ashore In 1910 
he was a member of the board to study and report upon the causes and pre- 
vention of typhoid fe\er m the Navy and he was a pioneei m the movement 
to introduce typhoid vaccination in the Navy After this he served on the 
U S S West Virginia, then a member of the famous armoured cruiser 
squadron During the World War he was on duty at the Naval Tiaimng 
Station, Great Lakes, Illinois Aftei the wai he served as Executive 
Officer of the U S Naval Hospital, Gieat Lakes, Illinois, and as Senioi 
Medical Officer in Samoa and later as Senior Medical Officer m the V irgin 
Islands and Commanding Officer of the Naval Hospital at Saint Thomas 
He then served as Commanding Officer of the Naval Hospital at Canacao, 
P I 

Fiom 1931 to 1933 he was Chief of the Division of Preventive Medicine 
in the Bureau of Medicine and Surgery He was appointed Assistant Chief 
of the Bureau of Medicine and Surgery June 26, 1933 

Captain Mink was an outstanding medical officer of the United States 
Navy and was particularly distinguished m the fields of bacteriology and 
preventive medicine Few men in this country surpassed him in point of 
knowledge of preventive medicine and public health, particularly in respect 
to the simple and homely common sense Avith which he applied this knowl- 
edge to the problems of disease prevention The editor of the Journal of the 
Royal Army Medical Service quite recently in requesting permission to re- 
print an article on disease pievention written by Captain Mink, commented 
on its great value and the many practical features which it contained 

Captain Mink had a most likeable personality Pleasant, sincere and 
unaffected, everyone who came in contact with him loved and admired him 
He was very fond of flowers and was an ardent amateur gai dener Captain 
Mink IS survived by his wife and three children His death is a real loss 
not only to his family and friends but to the Medical Corps and the Naval 
Service 

P S Rossiter, M D , F A C P , 

Surgeon General, U S Navy 
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DR THOMAS CRAIG REDFERN 

Dr Thomas Craig Redfein (Fellow), Winston-Salem, N C, was born 
m Chesterfield County, S C , July 31, 1892 He received his academic 
training at Clemson College, graduating with the degree of B S in 1912, 
and receiving his M D in 1916 from the Long Island College Hospital 
After serving his internship theie, he was for two years assistant surgeon in 
the United States Medical Corps, followed by a residency in medicine in 
Barnes Hospital, St Louis 

He became medical director of the City Memorial Hospital, Winston- 
Salem, N C , in 1920, and Chief of the medical service of that hospital 
from 1924 to 1931 He was likewise Chief of the Medical Service of the 
Noith Carolina Baptist Hospital from 1923 to 1931 From 1924 on. Dr 
Redfern became an outstanding internist in his community, and besides 
serving on the staffs of the two hospitals mentioned, was a member of the 
Governing Board of the Forsyth County Tuberculosis Sanatoiium, foimer 
President of the Forsyth County Medical Society, and a member of the 
North Carolina State Medical Society and of the Southern Medical Asso- 
ciation, and a Fellow of the Ameiican Medical Association, as well as of 
the American College of Physicians He was a former member of the 
Rotary Club and a membei of the First Presbyterian Church 

August 15, 1936, he had a coronary thrombosis, succeeded by embolic 
phenomena, which caused his death from myocardial failure nine weeks 
later 

Dr Redfern was a leadei in his chosen field in his city, always studious, 
an original thinker, and a man of lovable character He is survived by his 
widow and a son and daughter 

Charles H Cocke, M D , F A C P , 

Governor for North Carolina 

DR THOMAS DeWITT GORDON 

Thomas Dewitt Gordon (Fellow), of Grand Rapids, Michigan, died 
November 20, 1936, of coronaiy disease, aged 56 

Dr Gordon Avas born in Maxwell, Ontario, on November 1, 1880 
Graduating from the University of Michigan Medical School m 1909, he 
came to Grand Rapids to practice in 1911 directly fiom the University Hos- 
pital where he had been first assistant m Internal Medicine 

Dr Gordon early offeied his services to his countiy in the World War, 
and with the rank of Captain, organized and took ovei-seas Ambulance Unit 
Number 339 Detached over-seas, he became Chief Sanitary Officer of 
the 85th Dnusion Returning from the Avar he again took up his general 
practice, but soon detei mined to limit his woik entiiely to pediatiics in Avhich 
he Avas much inteiested and foi Avhich he piepared by postgiaduate Avoik 
both in this country and abroad In this special Avork for Avhich he Avas so 
Avell suited, he developed an emuable reputation thioughout the state 
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Maikedly competent and well tiamed, with a pleasing peisonality, lie was 
much beloved and appreciated by his patients and his professional brothers 
A forceful speaker, with a teacher’s ability to handle his subject, he added 
much to piofessional discussion and was always m demand for talks on his 
chosen specialty 

The disease from which he died manifested itself two years earliei and 
compelled a prolonged absence from his woik He bore his affliction with 
great philosophy Some six months before he died he thought himself 
sufflciently recoveied to take a few months postgraduate work and return to 
practice Within a few weeks of his retuiii he was again going at full tilt, 
as was his custom, but the demands of piactice soon resulted in a return of 
symptoms 

Dr Gordon was an active membei of the Blodgett Hospital Staff, an 
ex-president of the Kent County Medical Society, and a member of various 
pediatric societies He had been a member of the American College of 
Physicians since 1919 Lovable, conscientious, always dependable, the pro- 
fession has lost a valued member, a wise councillor and friend 

Burton R Corbus, ]\I D , F A C P , 

Grand Rapids, Mich 


DR ARTHUR STERN 

Dr Aithui Stein (Fellow), Elizabeth, N J, died suddenly No^ember 
28, 1936, of coronary thrombosis, aged, 68 years 

Dr Stern was born in Geseke, Westphalia, Germany, m 1868 He le- 
ceived both his preliminary and medical education m his native Geimany, 
but did not piactice medicine there After graduating from the Friedrich- 
Wilhelms University, and after passing his State Board examination at 
Munich, he joined the Hamburg- American Steamship Line as ship surgeon, 
and made five trips in that capacity across the Atlantic In 1892, he 
came to Elizabeth, N J , and began the practice of medicine and surgery 
His fame grew sufficiently to justify his specializing m Pediatrics, which 
he puisued until his death At the time of his death he held many respon- 
sible hospital positions He was Senior Attending Physician at the Eliza- 
beth General Hospital and Senior Attending Pediatrician at the St Elizabeth 
Hospital, both of Elizabeth, N J 

Dr Stern became a Fellow of the College on January 30, 1920 He had 
been a president of the Union County Medical Society and a vice-president 
of the New Jersey Pediatric Society He was a Fellow of the New York 
Academy of Medicine, the American Medical Association and a member of 
the American Child Hygiene Association He had published numerous 
articles 

In Dr Stern’s death, the people of Elizabeth, the profession and the Col- 
lege, have suffered an irreparable loss 

Clarence L Andrews, M D , F A C P , 

Governor for New Jersey 
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DR JACOB C ATWELL 

Following an illness of but two days, Dr Jacob Clinton Atwell (Fellow) 
of Butler, Pennsylvania, died on Novembei 2, 1936, of pneumonia 

Dr Atwell was boin in Boyers, Butler County, March 25, 1874 He 
1 eceived his eai ly education in the local public schools and latei attended the 
Shppeiy Rock State Normal School and the West Sunbury Academy In 
1898 he graduated from the Medico Chirurgical College m Philadelphia, 
and immediately after established his office in Butler where he became one 
of the most piomment physicians in the county and wheie he practiced until 
the time of his death 

Dr Atwell was a member of the First United Presbyteiian Chuich and 
took an active inteiest m the affairs of the church, having been a membei 
of the United Presbyterian Sessions since 1912 

He was an Associate Member of the Pittsburgh Academy of Medicine, 
a member of the Butler County Medical Society, the Pennsylvania State 
Society, a Fellow of the American Medical Association, and has been a Fel- 
low of the American College of Physicians since 1912 

During the World War, Dr Atwell was First Lieutenant in the Medical 
Corps of the U S Aimy 

Surviving are his widow, Mrs Mollie Jennings Atwell, a daughter, Mrs 
Charles Midbeiry of Butler, a son, Jennings Clinton Atwell, Jr, of Butlei, 
and seveial brothers and sisters 

E Bosworth McCready, M D , F A C P , 

Goveinoi for Western Pennsylvania 
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TUBERCULOSIS OF THE PERICARDIUM, A STUDY 

OF TWENTY CASES ' 

By Chester S Keeeer, M D , F A C P , Boston, Massachusetts 

Tuberculosis of the pericardium is the least common and most serious 
tuberculous infection of the serous membranes Generally speaking, it is 
infrequent, and since it has various clinical features which may not direct 
one’s immediate attention to the pericardium, I am reviewing a series of 20 
cases which weie observed over a period of several years The details of 
the cases are indicated in table 1 

Analysis of Cases 

Age It IS agreed that tuberculosis of the pleurae and peritoneum is 
most often seen between the ages of 15 and 40 years Everyone who has 
studied tuberculosis of the pericardium remarks that it is found most fre- 
quently over 40 years of age ^ " This group of cases was no exception to 
that statement Table 2 illustiates this very well There were 17 men and 
three women 

Duration of Disease Of this group, 18 died and two survived There 
were 17 necropsies in the fatal cases Of those who died, it was sometimes 
difficult to determine the exact duration of the disease, but it was commonly 
found to be one month to one year aftei the onset of symptoms, the aveiage 
duration being from two to four months 

Pathology In seven of the 20 cases there were signs of a large collec- 
tion of fluid in the pericardium In the others, the exudate was fibrinous 
and frequently measured 1 to 3 5 centimeters in thickness In one there 
was calcification Eleven of the cases showed enlargement and tuberculosis 
of the mediastinal lymph nodes There was an associated tuberculosis of 
the lungs in thiee cases, of the pleura in seven cases, and of the peritoneum 
and epididymis, each in one Four of the patients finally died of miliary 

* Read before the Annual Meeting of the American Climatological and Clinical Asso- 
ciation, Richmond, Virginia, October 27, 1936 

From the Thorndike Memorial Laboratory, Second and Fourth Aledical Services (Har- 
vard), Boston City Hospital and the Department of Medicine, Harvard Medical School, 
Boston, Mass 


Copyright, 1937, b> The American College of Physicians 
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Table I 

Summary of Twenty Cases of Tuberculosis of the Pericardium 
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tuberculosis Thrombosis of the femoial vein and a pulmonary infarct were 
seen, each once 

Table II 

Age Distribution of Patients with Tuberculosis of the Penca’-dium 


Age 

Number 
of Cases 

0-9 

0 

10-19 

0 

20-29 

4 

30-39 

0 

40-49 

3 

50-59 

4 

60-69 

3 

70-79 

5 

80 -f- 

1 

Total 

20 


It would appear that tuberculosis of the peiicardium may pioduce a mas- 
sive effusion or a thick productive exudate When death occurs at this 
stage, tuberculous tissue is abundant and easily recognized When the lesion 
heals, there is organization of the granulation tissue with or without cal- 
cification 

Under the term primary tuberculosis of the pericardium, theie are de- 
scribed cases ^ in which the pericarditis seems to be the oldest and, m some, 
the only tuberculous lesion found at necropsy In the present series of 
cases, the lesion in the pericai dium appeared to be the oldest in twelve In 
several the pericardium had become involved as a result of a ruptuie of a 
caseous lymph node directly into the pericardial sac In others, there was 
evidence that the process had extended to the pericardium from the pleuia, 
the lung, or even the peritoneum Since practically all infections of the 
serous membranes result from an extension of an infection directly to them. 
It IS not sui prising to find that peiicardial tuberculosis aiises in this way 
When the lesion of the pericardium is the oldest one and the disease is con- 
fined to the pericardium, death results fiom the signs of a wasting disease or 
cardiac insufficiency, or it may be found accidentally during the course of 
another disease Very often, however, the piocess spreads beyond the peri- 
cardium so that there is multiple serous membrane involvement or miliary 
tuberculosis In these, the clinical picture is that of multiple seious mem- 
brane tuberculosis, cardiac insufficiency, or miliary tuberculosis, or all three 
These various aspects of infection will be taken up separately 

GeneRx\l Features 

Fevei The febiile leaction was a conspicuous featuie in 13 of the 20 
cases It was the outstanding chai acteustic of the patients with only the 
signs of a wasting disease and equivocal peiicaidial signs In the patients 
wtth circulatory failure with congestion, fever was absent in four of the 
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eight cases In those ■with a peiicarclial effusion, only one remained fever- 
fice during the peiiod of obscivation In two of the cases in which the 
condition was latent and therefore piobably teiminal, there was no fever 
In the febrile cases the dad} fluctuation ranged between 99° and 101°, 
102°, or even 103° In essence, then, the piesence of irregular fever m 
patients with heait failure, especially elderly individuals with signs sug- 
gesting peiicardial disease, should point toward the possibility of tubercu- 
losis of the pericardium 

White Blood Cell Count Anemia was not a feature m these cases 
The red blood count and hemoglobin content were reduced in four In the 
others they were normal One patient had chrome nephritis As is the 
case m other types of tuberculosis, there was nothing absolutely characteristic 
about the total white blood cell count There were wide variations It was 
below 5,000 in five, between 5,000 and 10,000 m seven, 11,000 and 15,000 
in five, and above 15,000 per cubic millimeter in three There was nothing 
distmctn^e about the diffeiential count although the lymphocyte-monocyte 
ratios were not studied m detail 

Caidiac Aiihytlnnias Auricular fibrillation was present in three cases, 
partial heart block m one In the others, there were no detectable abnor- 
malities by physical examination It was not uncommon to observe a low 
voltage with inversion of the T- waves Paroxysmal auricular fibrillation 
has been observed b} Dillon,^ and others * 

S^gns of Congestive Heait Failwe There was peripheral edema in 10 
cases, ascites m eight, and pleural effusion in nine In seven of the nine 
cases of pleural effusion, it was finally demonstrated that tuberculous pleurisy 
was present, so that one was in fact dealing with multiple serous membrane 
infection The pleural effusion was unilateral in five, bilateral in three, and 
interlobar in one In two cases such effusions were present without 
peripheial edema or ascites In both of these cases the pencaidial involve- 
ment was indicated by a w'ell marked friction rub, and in one the interlobar 
pleurisy wnth effusion w'^as discovered only by roentgen-ray examination In 
three cases the pleural effusion was due to venous stasis, as attested by the 
character of the fluid, and by the absence of tubercles m the pleura at 
necropsy In one of these cases there was an effusion on one side due to 
venous stasis and a pioductive tuberculosis on the other side In the re- 
maining five cases, w^hich include one of the previous group wheie both 
stasis and tuberculosis w'ere present, there was tuberculosis of the pleura to 
account for the effusion 

Of the eight cases showing ascites, two show^ed no peripheral edema, 
in one the ascites was due to tuberculosis of the peritoneum In six, the 
ascites was a part of the general edema 

Summing up, then, it can be asserted that the edema may be general 
When there is an associated pleural effusion with or without peripheral 
edema, it is highly probable that there is an associated tuberculosis of the 



1090 


CHESTER S KEEPER 


pleuia This can usually he determined with piecision by studying the 
aspirated pleui al fluid 

When ascites exists it is seen most often in association with peiipheral 
edema, and the fluid has the chaiacteiistics of a tiansudate Much more 
rarely, the effusion is due to tubeiculosis of the peritoneum, but one may see 
cases with evidence of heart failuie, with tubeiculosis of the peiicardium and 
of the pleuia, and with a tiansudate in the peritoneal cavity Only after a 
careful study of the fluid can the final decision be reached Predominant 
ascites as a manifestation of heart failure was piesent in only one case m this 
gioup 

Blood Piessme In peiicardial disease, especially when there is cardiac 
compression, it is not infrequent to find a low systolic blood pressure and a 
low pulse pressure, particularly when the signs are acute If one excludes 
two cases in which there was an associated hypei tension, the blood pressure 
in this gioup was normal or below the average accepted normal for the age 
group The systolic pressures varied from 90 to 135 mm of mercury, 
and the diastolic pressures from 50 to 88 mm of mercury' It is obvious 
that there is nothing absolutely chaiactenstic about the aveiage blood pres- 
suie findings More important m diagnosis is a gradually declining blood 
pressure with a small pulse pressure, in the face of a rising venous pressure 
These are indications of caidiac compression and should direct one's atten- 
tion to the pericardium 

Pulse Rate Increase in the pulse rate was the rule, 100 to 120 per 
minute being common This is understandable on two giounds first, be- 
cause the metabolic requirements are increased due to the infection and, 
second, because it is only by means of an increased rate that the heart 
can maintain the output per minute when theie is a decrease in diastolic 
filling Pulsus paradoxicus was noted on several occasions 

Local Signs Ova the Pencaidium The points of diagnostic impor- 
tance in the physical examination are the determination of the size and 
configuiation of the heart, the presence or absence of a friction rub, the 
presence of arrhythmias or murmurs, and the quality of the breath sounds 
In this group of 20 cases, the transverse diameter of the heart, as determined 
by roentgen-iay examination, varied from 14 to 22 centimeters The most 
conspicuous widening was present in those individuals showing effusions, 
of which there were seven True dextrocardia was existent in one The 
amount of fluid varied fiom 700 to 3,500 cubic centimeters A fiiction rub 
was heard m only five cases, and it persisted anywhere from two days to 
three weeks The apex beat was either feeble or not obtainable, and the 
sounds distant and faint Murmurs were absent, and arrhythmias were 
present m three cases These signs then may be summed up by saying that 
the important ones are an increase in the transverse diameter of the heart, 
the signs of an effusion, a pericardial friction rub, and a feeble apex beat 
with distant heait sounds without murniuis 
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Roentgen-Ray Examination There is nothing characteristic m the 
loentgen-ra} findings There may be the classical signs of a peiicardial 
effusion oi merely a widening of the cardiac shadow The fluoroscopic 
examination may leveal a diminished pulsation of the ventricles This is 
more significant when the size of the heart is small, since it indicates an 
interference with diastolic filling 

The CJiai octet of the Pet icat dial, Plental, and Ascitic Fluid The fluid 
may be straw-colored oi hemorrhagic When there is a simple transudation 
of fluid due to -venous stasis, the fluid has the characteristics of a transudate 
There is one condition, however, in which a transudate assumes the char- 
acteristics of an exudate, insofar as the protein content is concerned, and 
that IS following a copious diuresis that has been induced by drugs I 
have seen the protein content of a pleural fluid increase from 1 to 4 5 per 
cent following diuresis The circumstances under which the fluid is ex- 
amined must thei ef ore be taken into account 

The fluid may be hemorrhagic and, m this respect at least, resemble 
the fluid from rheumatic fever exudates, or from those resulting from 
metastatic tumors in the serous membranes From experimental studies ® 
we know that hemorrhagic fluids in tuberculosis are more likely to contain 
tubercle bacilli, since large numbers of tubercle bacilli injected into the serous 
membranes of a sensitized animal frequently result m a hemorrhagic exudate 
The presence of tubercle bacilli as determined by guinea pig inoculation 
or by direct examination makes the diagnosis positive Without this, the 
fluid findings are not absolutely decisive The important point to determine 
is whether the fluid is an exudate or a transudate, since in tuberculosis of the 
pericardium there may be a transudate or an exudate m the other cavities 
depending upon the presence of infection, or stasis, or both 

The cell count is increased and the cells are usually of the mononuclear 
or lymphocytic variety 

Symptoms It is convenient for purposes of discussion to divide the 
cases into several groups, depending upon the symptomatology and the clini- 
cal course of the disease ffhis division is more or less arbitrary since one 
group may gradually begin to show the signs which are considered char- 
acteristic of another This is not surprising since such merely indicate 
various phases of the same disease process The outstanding clinical 
featuies depend upon the pathogenesis, mode of spread, the type of patho- 
logical process causing the functional disturbance, and the duration and stage 
of the disease The following subdivision of cases has been adopted 

1 Patients with symptoms and signs of a wasting disease and obscure fever 

2 Patients with symptoms and signs suggesting heart failure with conges- 

tion 

3 Patients with symptoms and signs of multiple serous membrane tubercu- 

losis 
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4 Patients with symptoms and signs of a massive peiicardia! effusion 

5 Patients with symptoms and signs of mihaiy tuberculosis 

Patients with Symptoms and Signs or a Wasting Disease and 

Obscure Fever 

There were five patients m which these signs were the outstanding fea- 
tures of the illness The following case report is an example 

Case 12 A man, aged 70 years, complained of shortness of breath and weak- 
ness His past and family histones were inconsequential and he had always enjoyed 
relatively good health For a period of two years he had felt some constriction across 
his chest after exertion which was relieved by rest Aside from this, he had no dis- 
comfort until two months before he was seen At that time he began to notice pro- 
gressive weakness, loss of weight, insomnia, and some shortness of breath on exertion 
Several days before admission to the hospital he had some pain over the lower part 
of tlie chest which was not severe and did not radiate The examination showed an 
elderly man, with moderate dyspnea, resting quietly There was no orthopnea He 
obviously had lost weight but his skin and mucous membranes were of normal color 
The positive findings were confined to the examination, of the heart There was some 
tenderness of the skin over the precordium, the heart measured 10 centimeters to the 
left and 7 centimeters to the right of the mid-sternal line by teleroentgenogram The 
sounds were distant but without murmurs, and the apical impulse was feeble A 
short superficial friction rub was heard ov6r the precordium The blood pressure 
was 145 mm of mercury systolic, and 65 mm of mercury diastolic The lungs were 
clear, the abdomen and extremities negative 

Laboiatory Examinations The electrocardiographic examination showed a nor- 
mal mechanism with no abnormalities m conduction There was no anemia, and the 
leukocyte count was 5,900 per cubic millimeter The differential was normal 

Course of the Disease After two days, the pericardial friction rub disappeared 
and never returned The temperature was elevated, and varied from 100° F to 103° 
every day The patient showed signs of progressive weakness and loss of weight 
The blood pressure did not change , there were no signs of congestive heart failure or 
increased venous pressure The area of cardiac dullness remained wide and the 
heart sounds became more and more distant until they could be heard with difficulty 
The apex beat could not be felt He finally had an attack of rapid heart rate with 
collapse and died in coma The total duration of his illness was 12 weeks from the 
onset of symptoms The necropsy showed a tuberculosis of the pericardium with 
thick fibrinous exudate The heart was of normal size There were numerous 
enlarged mediastinal lymph nodes, one had extended directly into the pericardial sac 
There were no signs of active tuberculosis elsewhere 

In brief, then, the salient features were those of a febrile illness in an 
elderly man, with a transitory pericardial friction rub and an increase in the 
area of cardiac dullness, a feeble apex impulse and distant heart sounds 
His course was one of progressive weakness with the features of a chronic 
febrile wasting disease Necropsy demonstrated that tlie sequence of events 
had been the rupture of a caseous mediastinal lymph node into the pericardial 
sac and an extensive tuberculous infection of the pericardium At no time 
were there any signs of increased venous pressure 

These patients have the symptoms and signs which are common to any 
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chronic infection (fever, piogressive weakness, loss of weight, anoiexia, 
malaise, etc ) In addition, there may be symptoms lefeiable to the chest, 
with pain and constriction ovei the precordium and shortness of breath 
The physical examination may leveal a peiicaidial friction lub, but the chief 
features may be signs which are compatible with a thickening of the peri- 
cardium , 1 e , feeble apex beat, distant heai t sounds, and an increase in the 
transveise diametei of the heait In any event, it should be recalled that 
obscure fever in the eldeily may be due to a tuberculosis of the pencaidium 

Patients with Symptoms and Signs or Cardiac iNsurnciENCY 

When theie is a compiession of the heait or great vessels resulting from 
an exudate m the pericai dium, there is an obstruction to the inflow of venous 
blood, and circulatory failure with congestion follows When pencaidial 
disease appears m the elderly there is often anothei disease present, namely, 
coronary arteriosclerosis The changes m the circulation which follow 
pericardial disease often increase the difficulty of supplying sufficient blood 
to the heart The low mean arterial piessure, the low caidiac output, and 
low stroke volume will all tend to decrease coi onary circulation In addition, 
in some cases, as those reported by Bellet, Gouley, and McMillan,^" there 
exists definite arteritis with occlusion of the coronary vessels which would 
naturally decrease the coronal y circulation fuither It is not sui prising, 
then, that once circulatoiy failure sets m it is piogressive and there is rarely 
any improvement These patients complain of a sense of consti iction m the 
chest on exertion that is relieved by rest They exhibit edema, shortness of 
breath, cough, and piogressive weakness Early in the course of the disease 
there may be very little pulmonary congestion The dyspnea in these cases 
IS probably due in part to the increase m the venous pressure in the great 
veins through a reflex mechanism, as described by Harrison ^ Later, there 
are signs of pulmonary congestion But, as I have stated, effusions into 
the pleural cavity in active tuberculosis of the pericardium are likely to be 
due to an infection of the pleura rather than a transudate Finally, the dis- 
ease IS not infrequently terminated by a mihai y tuberculosis In tins group 
of eight patients with progressive heart failure, there was fever m four, 
pleural effusion in seven, tuberculosis of the pleuia in five, ascites with edema 
in SIX, and ascites without edema in one Miliary tuberculosis was present 
in three The following case illustrates the course of events in a typical case 

Case 9 This white man, 74 years of age, was seen first in December 1934 
At that time he complained of failing health for two or three months This was 
characterized by weakness, shortness of breath on exertion, orthopnea, and edema of 
the lower extremities, genitalia, and abdomen He had alwajs enjo\ed good health 
until the pi esent illness 

The physical examination showed a small man with evidence of loss of weight 
The skin was dry and scab over the upper part of the trunk and arms The mucous 
membranes were of normal color The examination of the head rerealed no abnoi- 
malities The neck veins w'ere moderately distended The chest was small, nio\ed 
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as a whole, and showed a senile kyphosis There were moist rales at both lung 
bases, and the signs of a hydrothorax in the left pleural cavity The heart borders 
were difficult to define by percussion The apex beat was not visible or palpable 
The sounds were distant and feeble in quality There were no murmurs or friction 
rub The aortic second sound was louder than the pulmonic second sound The 
abdomen was distended with fluid, and there was a distinct fluid wave on percussion 
No other abnormalities were found There was massive pitting edema over tlie 
sacrum and back, lower part of the abdominal wall, and genitalia The temperature 
was normal, the pulse rate varied from 100 to 110 per minute The respirations were 
32 per minute The blood pressure was 110 mm of mercury systolic, and 75 mm of 
mercury diastolic 

Labo} atot y Examinations The urine showed neither albumin nor sugar The 
white blood cell count was 4,250 per cubic millimeter The total protein of the blood 
plasma was 5 7 per cent The ascitic fluid had the characteristics of a transudate 
The specific gravity was 1 012 There were 23,000 cells per cubic millimeter, of 
which 500 were white blood cells and the remainder were erythrocytes The dif- 
ferential count of the white cells showed 80 per cent lymphocytes and 20 per cent 
monocytes 

Roentgenogram of the chest showed the heart to be enlarged to the left, and there 
were signs of fluid at the left base There was evidence of an old tuberculous process 
at both apices 

Electrocardiographic examination revealed a left ventricular preponderance with 
a low amplitude of the QRS complexes 

Coinse of Illness The patient failed gradually for a period of 11 weeks The 
usual treatment for congestive heart failure was unsuccessful in relieving his edema 
During the last week of his illness there were fever, cough, and an increase in the 
rales throughout his lungs He died five months after the onset of symptoms of 
heart failure The anatomical diagnoses were Tuberculosis of the pericardium — 
containing 300 c c of sero-sanguinous fluid , miliary tuberculosis of lungs, liver, 
spleen, coronary arteriosclerosis, cardiac enlargement 

To sum up, an elderly man developed heait failure with congestion 
which was progiessive without remission over a period of five months The 
entire course was afebrile except for the last week of his illness when there 
was irregular fever and cough Necropsy demonstrated the cause of his 
illness to be due to tuberculosis of the pericardium and a terminal miliary 
tuberculosis 

Mechanism tor the Production of Circulatory Failure with 
Congestion in Pericardial Disease 

From the careful observations of a number of observers, we are now 
able to understand the mechanism which produces circulatoiy failure in 
patients with pericardial disease Experiments have been done on animals 
with acute and chronic pencaidial disease,®* “ and quantitative studies of 
the circulatoiy functions have been cairied out in man with the same dis- 
ordei The type of circulatory failuie which is seen in peiicardial disease 
has been called “ inflow stasis ” by Volhard 

In the case of an acute distention of the peiicardium with an inflam- 
matory exudate or with blood, the pericaidium sti etches ^ery slowly so that 
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the increasing pressure within the pericardial sac causes cardiac compression, 
with a falling systolic blood pressure, a rising venous pressure, enlargement 
and depression of the liver Beck has stated that a pressure equal to 16 
centimeters of water, acutely applied to the heart, may be fatal This ex- 
ternal pressure on the auricles interferes with the inflow of blood from the 
periphery and an inadequate filling of the heart results in insufficient output 
to maintain life When the process in the pericardium is more chronic and 
produces compression of the heart by fibrous tissue, the pressure within the 
great veins may attain very high levels Such individuals, m addition to the 
increased venous piessure, show enlargement of the liver with ascites No 
cardiac enlaigement is present, although it may be suggested by an increase 
in the transverse diametei of the heart 

From a quantitative study of the dynamics of the circulation m conaetw 
cordis, Burwell, Strayhorn and Fhckmger ha\e stressed the following 
points At rest, these individuals show a low pulse pressure, a rapid pulse 
rate, an elevation of the general venous pressure, a low circulatory minute 
volume, and a reduced stroke volume The oxygen utilization is high but 
the oxygen saturation of the arterial blood is normal, and there may be a 
normal or only slightly reduced vital capacity 

Following exercise, the oxygen consumption increases but the pulse pres- 
sure and stroke volume remain unchanged The pulse rate accelerates and 
the circulatory minute volume increases in proportion to the rate Venous 
pressure increases and cyanosis is clearly visible 

The exhibition of digitalis causes a slowing of the rate and a decrease 
in the cardiac output In brief, it appears that the only method of increasing 
the blood supply to the tissues is through increasing the heart rate It is not 
possible to increase the stroke volume, since the heart is prevented from 
receiving more blood during diastole 

Patients with Symptoms and Signs of Multiple Serous Membrane 

Tuberculosis 

It IS common knowledge that tuberculous infections of the serous mem- 
branes are very often multiple The results of the present study were con- 
firmatory of this rule As has been related already, seven of the patients 
had a tuberculous pleurisy, and one had an associated tuberculosis of the 
peritoneum The finding of tuberculosis of the pleura or peritoneum may 
aid in the etiologic diagnosis of the pericardial lesion, particularly if the signs 
are equivocal and circulatory failure is present The case report which fol- 
lows indicates the course of events in one of the cases 

Case 7 An 81 year old man complained of pain in the back of three weeks’ 
duration His family and past histones were non-contributorj He regarded him- 
self as well until a year before he was seen, yhen he had an infection r\hich yas 
called the grippe It was characterized bj malaise and weakness but there was no 
dyspnea Since then he had had several small hemoptyses at \ar 3 'ing interrals A 
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few months befoie he was admitted to the hospital he began to notice dyspnea and 
tightness across the chest on exertion, which were relieved by rest These symptoms 
progressed for three weeks, then he developed an acute respiratory infection with 
generalized aches, pains, and prostration For a week he had experienced attacks of 
paroxysmal nocturnal dyspnea accompanied bj cough There were also weakness and 
anorexia 

The examination levealed a temperature of 101° F, pulse rate 98 per minute, 
respirations 24 per minute The blood pressure was 105 mm of mercury systolic and 
75 mm of mercury diastolic He was a pale, elderly man with some increase in the 
respiratory rate without distress The examination of the head revealed nothing 
abnormal Ihe lungs showed impaired resonance and rales at the base of the left 
lung The right side of the chest revealed evidence of a pleural effusion The heart 
was enlarged to both the right and left, the transverse diameter being 15 centimeters 
The rate was rapid and totally irregular, the sounds were very faint, and all over the 
lower part of the sternum there was a to-and-fro friction rub The liver was slightly 
enlarged below the costal margin , otherwise the abdomen was negative There was 
no edema of the legs 

Laboiatory Examinations The urine was negative The red blood cell count 
was 3,900,000 per cubic millimeter, hemoglobin 78 per cent (Sahli), and the white 
blood count was 7,400 per cubic millimeter The Kahn reaction was negative The 
non-protein nitrogen was 30 milligrams per cent, and the total protein of the blood 
plasma 5 2 per cent The sputum was negative for tubercle bacilli The pleural 
fluid had a specific gravity of 1 017 The cell count per cubic millimeter was as fol- 
lows red blood cells 3,810, lymphocytes 110, mononuclears 580 There was a great 
increase in the fibrin 

Course of Illness After thiee days the temperature fell to normal and finally 
to subnormal after several weeks With rest and digitalis the ventricular rate was 
reduced The electrocardiogram showed auricular fibrillation and low voltage The 
tuberculin test in a dilution of 1 1,000 was positive The pericardial friction rub dis- 
appeared after two weeks The heart sounds remained distant and weak There 
were rapidlv recurring effusions into the right chest He failed gradually and died 
after a period of nine weeks’ observation 

The necropsy revealed tuberculosis of the pericardium, bilateral tuberculosis of 
the pleura, and pulmonary tuberculosis with a small cavity in the right lung 

There was no doubt, in this case, that the process began in the lung and then 
extended to the pleura and pericardium At no time were there signs of heart or 
circulatory failure It was a clear example of serous membrane tuberculosis in an 
elderly man 

Patients with Symptoms and Signs or a Massive Pericardial 

Effusion 

It IS universally lecogmzed that one way in which the pericardium le- 
sponds to a tuberculous infection is by the exudation of copious amounts of 
fluid which IS frequently hemorrhagic A pericardial effusion was found m 
seven of the 20 cases and varied from 700 to 3,500 cubic centimeters All 
but one had fevei Thiee of these patients showed circulatory failuie, the 
othei foul did not It is perhaps woithy of comment that the two patients 
in the entire gioup who suivived weie young, with a moderate collection of 
pericardial fluid and no signs of cardiac compiession In one the effusion 
was accompanied by tuberculosis of the peritoneum, in three there was an 
associated tuberculosis of the pleura, and in one the disease terminated with 
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a miliary tubeiculosis There was nothing pecuhai about the physical signs 
of the pencaichal eflusion and the} weie all charactei istic It does not seem 
umeasonable to suppose that the patients who have a poor outlook m this 
group are those who develop cardiac compiession oi an associated tubeicu- 
losis of the pleura oi peritoneum Conversely, the ones who aie likely to 
improve aie young individuals with a small effusion, without cardiac com- 
pression or signs of tuberculosis elsewhere The following case illustrates 
the coui se of events m these cases 

A man, 70 3 'ears of age, wab apparently healthy until two weeks before entry to 
the hospital, when he had a sudden acute pain in the left side which was severe and 
exaggerated by respiratory effort Soon thereafter, shortness of breath on exertion 
and edema of the legs and abdomen appeared 

Examination showed a man with moderate cyanosis but without respiratory dis- 
tress The head, nose, and throat revealed nothing abnormal The veins of the neck 
were greatly distended The lungs ^\ere everywhere clear except for a number of 
moist rales at both bases The heart measured 17 centimeters in its transverse 
diameter The apex beat was not palpable, the sounds were feeble and distant, and 
there was a loud friction rub over the precordium The liver was enlarged 6 centi- 
meters below the costal margin, the abdomen was distended with fluid There was 
massive edema of the genitalia, legs, and feet The temperature varied from 101 to 
102° F The pulse rate varied from 90 to 100, the respiratory rate from 25 to 40 
per minute 

Laboratory Evannnaiions The urine showed a trace of albumin and a rare 
hyaline cast The pericardial fluid was serosanguinous with 6,000 red blood cells 
per cubic millimeter and 400 white blood cells, of which 80 per cent were lympho- 
cytes and 20 per cent were monocytes 

Course of the Disease During the first seven weeks of observation the tem- 
perature was elevated for five weeks, and then remained normal for two weeks 
The pericardium was tapped on three occasions, and 650, 1,000 and 400 cubic centi- 
meters withdrawn There was temporary improvement but by the ninth week his 
dyspnea and edema were increasing The veins of the neck became greatly distended 
The signs over the heart remained the same but there appeared definite evidences 
of an effusion of fluid into the left pleural cavity The abdomen was distended, the 
liver enlarged, and the edema and cyanosis were generalized There was a pleuro- 
pericardial friction rub The fluid from the left side of the chest had the same char- 
acteristics as that from the pericardium The temperature remained normal, the pulse 
and respiratory rate were elevated He failed rapidly and died three and one-half 
months after the onset of symptoms 

The anatomical findings were tuberculosis of the pericardium with an effusion 
of 550 cubic centimeters of serosanguinous fluid, tuberculous pleurisy with effusion 
of 900 cubic centimeters of fluid, generalized miliary tuberculosis of the lungs 

In a word, an elderly man with tuberculosis of the pericardium and a 
large effusion developed circulatory failure due to an increase in the general 
venous pressure As the disease progressed, the left pleural ca\ ity became 
involved and disseminated tuberculosis of the lung appeared as the final 
event This case illustrates hoAv a pericardial effusion may cause circulatory 
failure, and demonstrates the dangers of a spread to the pleuia and of dis- 
seminated tuberculosis 
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Patients in Whom Tuberculosis of the Pericardium Is a Terminal 
Event in the Course or Another Disease 

Theie were three patients in whom tubeiculosis of the peiicaidium was a 
terminal event , two had cii i hosts of the hvei and one had chronic nephritis 
Cardiac insufficiency was present in two, but there was no evidence that the 
pericardial lesion was lesponsible for the heart failuie except in the one 
patient with cirrhosis of the liver The latter case follows 

Case 14 This 55 year old man was first seen m October 1934 when he com- 
plained of anorexia, nausea, and vomiting of three weeks’ duration There had been 
frequent bowel movements for one week The point of significance m his past his- 
tory was the fact that he had used large amounts of alcohol for about 32 years 

The physical examination showed a man with fever which fluctuated between 99 
and 101° F every day He had lost weight but did not appear pale The lungs were 
clear and the heart was not enlarged The sounds were clear and no friction rub 
was heard The peritoneal cavity was filled with fluid There was no edema of the 
legs 

Laboiatoiy Exammahons The white blood count varied from 4,200 to 15,000 
per cubic millimeter The ascitic fluid on two occasions had the characteristics of a 
transudate, a specific gravity of 1 003, white blood count of 108 per cubic millimeter 
and red blood count of 372 per cubic millimeter Roentgen-ray of the chest showed 
that the lungs were clear and the heart not enlarged An electrocardiogram revealed 
left ventricular prepondei ance and auricular fibrillation 

Course of the Disease Four weeks after he was first seen, he commenced to 
have shortness of breath, increasing anorexia, and edema of the legs and abdomen 
He was slightly jaundiced and rales appeared at the lung bases The heart reverted 
to a normal sinus rhythm with a partial heart block The edema progressed and he 
died two weeks later 

The necropsy findings were tuberculosis of pericardium, alcoholic cirrhosis of 
the liver , chronic duodenal ulcer , ascites 

In this case, the tuberculosis of the pericardium was a terminal event m a 
patient with cirrhosis of the liver The cirrhosis was outstanding 

Patients in Whom Tuberculosis or the Pericardium Is Followed by 

Miliary Tuberculosis 

Disseminated tuberculosis following tuberculous infection of the peii- 
cardium is not infrequent It was present in five of our cases The cases 
m which the pericardium was involved as a part of a disseminated infection 
were, of course, not included m this study since they gave no evidence of 
pericardial disease during life Others have commented on the frequency 
with which tuberculosis of the pericardium is followed by dissemination of 
the disease and this sequence undoubtedly is responsible m part for the high 
mortality In some cases the whole course of the disease is afebrile and the 
finding of miliary tubercles everywhere comes as a complete surprise 
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Comment 

Taking the CMclence as a whole, the clinical featuies of tuherculosis of 
the pericardium may be i eviewed as follows The diagnosis should be enter- 
tained, especially m cldeily individuals, when theie aie symptoms and signs 
of an infection with localizing signs indicating a lesion of the pencaidium 
There may be only a pencaidial friction rub of short duration, or unmistak- 
able evidence of a peiicardial effusion, and of cardiac compression with 
peripheral venous stasis and edema It perhaps should be emphasized tliat m 
some patients the signs of infection piedominate and the evidence for a lesion 
of the pericardium is very meager It may consist only of a feeble apex im- 
pulse and distant heart sounds, signs which, m themselves, are certainly not 
always compatible with disease of the pericardium It is also worthy of 
comment to say that there may be the signs of “ inflow stasis ” or peripheral 
edema indicating pei icardial disease without signs of an acute infection 

If the process spreads from the pericardium to the pleura or if there are 
signs of tuberculosis of the peritoneum or the lungs at the same time, then 
the diagnosis is much simpler Finally, one should remember that miliary 
tuberculosis in the elderly may begin as tuberculosis of the pericardium 

Diffoenhal Diagnosis In my experience, the diseases with which tu- 
berculosis of the pericardium have been confused most often are (1) cor- 
onary artery disease with consequent heart failure, (2) cirrhosis of the liver, 
(3) rheumatic pericarditis 

Coionaiy Aiteiy Disease In elderly individuals who complain of con- 
striction 111 the chest and symptoms suggesting cardiac insufficiency without 
evidence of valvular disease or hypertension, the diagnosis of coronary artery 
disease is most often entertained If this is accompanied by precordial pain 
that IS followed by fever and a pericardial friction rub, the temptation to 
make the diagnosis of a coronary occlusion with myocardial infarction is 
great Even in the absence of a friction rub, the signs over the heart may 
be similar m the two conditions under discussion , that is, the heart sounds 
are distant and the apex impulse feeble This is particularly true of patients 
with coronary occlusion who have developed an aneurysm of the left ventricle 
following infarction One point of difference may be helpful in these cases 
The impulse after coronary occlusion is more likely to be well felt but the 
heart sounds are feeble and there is often a gallop rhythm present , whereas 
in pericardial disease, the apex impulse and the sounds are both distant In 
addition, the roentgen-ray diagnosis of an aneurysm of the left ventricle 
may aid in the differentiation The electrocardiogram may be helpful but 
it IS not always decisive since changes in the T-waves similar to those oc- 
curring m coronary occlusion are reported in cases of pericardial disease 
The differentiation must be made largely on the basis of the clinical course 
of the disease, a careful analysis of the history, and the various physical and 
other findings 

Cm hosts of the Lwei Inasniucli as two of the cases described had an 
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alcoholic cnihosis of the hvei and a tciminal tubeiculosis of the pericardium, 
both conditions ma}' coexist in the same individual In the one case, the 
cinhosis was limited in extent and theiefoie latent In the othei, the symp- 
toms and signs weie piedominantly those of cnihosis, and the diagnosis of 
tuberculosis of the pericardium was latent and disclosed b}- the pathologist 

The instances m which tubeiculosis of the peiicardium is likely to be 
confused with cnihosis of the liver aie those in which there is an insidious 
onset with piogiessive signs of stasis, and ascites which is disproportionate 
to the other evidences of increased venous pressure This is the pictuie that 
is seen most often in conaeho coidis with or without calcification of the peri- 
cardium, and It is not seen so often in the more acute type which has been 
desci ibed in this paper 

It IS convenient at this point to say something about so-called “ cardiac 
cirrhosis,” since this is the condition seen as a result of lepeated attacks of 
heart failure and chronic venous stasis It should be clearly distinguished 
from other types of hepatic cirrhosis, since it is highly doubtful whether the 
alterations in the structuie of the liver in chronic stasis are of sufficient 
degree to cause portal obstruction It consists of a central necrosis, usually 
of the hemorrhagic type The necrotic cells are removed by macrophages 
and, if no regeneration takes place, the stroma of the liver gradually con- 
tracts, resulting in areas of sclerosis around the central veins As a result 
of this process the liver is diminished in size and its surface finely and evenly 
granular It is to a liver at this stage that the name “ cardiac cirrhosis ” has 
been given 

In a certain number of cases, perhaps due to a stimulus of an unusually 
extensive cential neciosis or repeated attacks of congestion, very active re- 
generation of liver cells takes place If these areas of regeneration sur- 
round the sublobular veins, they tend to be roughly circular m outline If 
they follow the radicles of the portal vein, they have a curious branching 
arrangement which has been likened to a fern leaf When Youmans and 
Merrill collected and reported the cases of pericarditis calculosa sevei al 
years ago, they called attention to the fact that at least one-third of the 
reported cases were associated with an “ atrophic ” cirrhosis of the liver 
They were not of the opinion that the cirrhosis of the liver in these cases 
resulted from chronic venous stasis, but that it was a further expression of 
the fundamental disease process which, in most cases, was tuberculosis 
Without more details of the histologic changes in the liver being available, it 
IS impossible to say whether the changes observed in the liver in cases of pei i- 
carditis calculosa are the result of chronic stasis or not 

One of the most reliable tests for discriminating between cirrhosis of the 
liver and “ inflow stasis ” is the general elevation of venous pressure That 
is to say, the venous pressure is inci eased in both the veins of the upper and 
lower extiemities in pencaidial disease, whereas m cirrhosis of the liver the 
venous pressure of the legs may be increased in the presence of ascites but 
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the piessuie in the veins of the aims is normal or only slightly elevated 
The presence of othei signs of portal obstruction is often more conspicuous 
m cirrhosis of the hvei It is perhaps worthy of comment that patients with 
limited cirrhosis of the livei may die of heart failuie, as in the cases reported 
by McCartney This was tiue m 25 per cent of the cases In most of the 
cases the cirrhosis of the liver played no part in the clinical picture 

One may sum up the discussion by saying that patients with latent or 
advanced cirihosis of the Iner may develop tuberculosis of the pericardium 
as a terminal event It is also recognized that venous stasis resulting from 
pericardial disease may produce secondary anatomical changes in the liver 
The relative importance of these changes in the production of ascites cannot 
be assessed at present Certainly, recunent ascites is observed without any 
cliange in the liver other than chionic passne congestion Finally, it is not 
uncommon for patients with latent cirrhosis of the liver to die as a result of 
independent heart disease The cases in which confusion most often arises 
are those with recurrent ascites and an inci ease in general \ enous pressure 
The last feature is of the highest importance in differential diagnosis 

Rheumatic Heai t Disease The appearance of tuberculosis of the peri- 
cardium m the younger age groups requires differentiation from rheumatic 
heart disease In some this is not difficult, especially if there is an associated 
arthritis or if there are signs of vahular disease, or changes in conduction by 
electrocardiographic examination When tubercle bacilli can be obtained 
from the pericardial fluid or when tuberculosis exists elsewhere then the 
diagnosis is less difficult However, when the fluid fails to contain demon- 
strable tubercle bacilli it is not possible to make the discrimination on the 
basis of the characteristics of the fluid alone They both have the char- 
acteristics of an exudate, contain large amounts of fibrin and an increase m 
cells, and both of them may be hemorrhagic In a few, the diagnosis can be 
made only from a study of the course of the disease I have seen several 
patients who had been sent to tuberculosis sanatoria on account of pleurisy 
and pericarditis with a hemorrhagic fluid who returned after two j^ears Avith 
unequivocal signs of mitral stenosis This was excellent testimony that 
the original disease was rheumatic fevei 

It IS pel haps well to recall that Avhile distui bailees in rhythm or conduc- 
tion are not common in tuberculosis of the pericardium, they have been 
observed, so that this sign alone does not favor the diagnosis of rheumatic 
heart disease It has been suggested by Bellet, Gouley, and McMillan that 
the presence of arrhythmias may suggest tuberculous disease of the heart 
muscle, especially of the right auricle 

Speaking bi oadl) , the diagnosis of i heumatic pericarditis may not be 
difficult in most cases, in the few in which tuberculosis is suspected, the 
various points mentioned above should prove helpful 
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Prognosis and Treatment 

Fiom the study of these eases and otheis lepoited, it is difficult to escape 
the conclusion that tuberculosis of the pericardium is a most sei lous disease 
The reasons would appeal to be the age at which it is common, the tendency 
to multiple serous sac infection oi disseminated tuberculosis, and the fact 
that the location of the lesion mterfeies with the functions of the circulation 
That some patients recover and survive a number of } eai s without difficulty, 
there seems to be little question But even when there is healing of the peii- 
cardial lesion the end lesult may be cardiac compression resulting from the 
constriction of the heart by fibrous tissue with or without calcification 
Within recent years, striking advances have been made m the surgical 
treatment of conaetw coi du The best results have been ob- 

tained m relatively young individuals who have a fibrous pericardium with- 
out signs of an active infection In the cases of conaetio coidis m which 
active tuberculosis has been found at the time of operation, the results have 
'beeiKunsatisfactory Although the reported experience with suigical treat- 
ment IS finlited, it would seem justified to say that operation in the face of an 
active infection has little to offer 

Another method that has been used is the injection of air or oxygen 
into the pericardial cavity following the aspiration of fluid The pur- 
pose of this IS to prevent the development of adhesions The only case in 
which I have seen this method used resulted in failure and the patient died 
There is no doubt that the pericardium should be tapped m the patients 
who show signs of cardiac compression, provided the compression is due to a 
pericardial effusion and not a fibrous exudate A falling sj'Stohc pressure, 
a rising venous pressure, and clinical signs of venous stasis are indications 
for pericardial tapping 


Summary and Conclusions 

From a study of 20 cases of tuberculosis of the peiicardium, the follow- 
ing conclusions are justified 

1 Tuberculosis of the pericardium is seen most often in patients over 
40 years of age, and it is essentially a disease of the elderly 

2 Patients frequently present themselves with 

a Symptoms and signs of a wasting disease and obscure fever 
b Edema and congestion simulating cardiac insufficiency 
c Multiple serous membrane infections 
d Miliary tubei culosis 

3 It may occur as a teiminal e\ent during the couise of another disease 

4 The diagnosis may be entei tamed when theie are 

a Symptoms and signs of an infection 
b Localizing signs over the pericardium, such as — 
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( 1 ) Pel icai dial fi iction i iih 

(2) Pciic.udial cftusion 

(3) Signs of ihickciiing of the peiicaidium 

c Signs of ciiciilatoi} failuie e\hich is predominantly of the 
“ mfloM stasis ” t)pe 

d Signs of extension of the process to the othei serous sacs, or a 
disseminated tuberculosis 

5 It ma} be confused with 

a Coionar} aitei} disease 
b Cinhosis of the liver 
c Rheumatic pancarditis 

6 Tubeiculosis of the peiicardium arises from an invasion of tubeicle 
bacilli from the mediastinal lymph nodes, the lungs, the pleura, or peri- 
toneum 

7 The prognosis is always serious, and present methods of treatment are 
unsatisfactory 
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FULMINATING SEPTICEMIA ASSOCIATED WITH 
PURPURA AND BILATERAL ADRENAL HEM- 
ORRHAGE (WATERHOUSE-FRIDERICHSEN 
SYNDROME) ; REPORT OF TWO CASES 
WITH REVIEW OF THE 
LITERATURE ' 

By Milton S S \cks, B S , M D . Baltimmc, Maryland 

Thl occurrence of adrenal hemorrhages of vaiymg degree is a mattei 
of common clinical and pathological knowledge m such conditions as diph- 
theria, seal let fever measles, and pneumonia In nervv-born and still-born 
infants, adrenal heinoirhage, hkewnse, is known to occur and is chief!}" of 
mechanical oi traumatic origin Snelhng and Eib^ found 43 cases of 
adrenal hemorrhage in 3,637 consecutive autopsies, an incidence of 1 19 
per cent Of these, 15 occurred in the new'-boin In older cliildreui adrenal 
hemorrhage is usually of toxic or infectious etiology 

The association of fulminating puipura with bilateral adrenal hemor- 
rhage has long been recognized The earliest case repoi ts of this condition 
are to be found in the English literature Garrod and Diysdale,® Voelcker,^ 
Still, Batten,® Talbot,® Blaher and Bailey,® w"ere among the fiist to note this 
association but it remained for Graham Little,® writing m 1901, to recognize 
and classify such cases as a distinct clinical entity Watei house, in 1911, 
reported one case and collected 15 from the literature He attempted to 
portray a definitive disease picture, but added no know’ledge as to the etiology 
beyond observations concerning a possible bacterial cause, which even earlier 
observers had suggested Friderichsen,“ in 1918, m an inclusive review, 
brought the literature up to date His clmicopathological picture was quite 
complete, but he, likew"ise, added no new information concerning etiology 
McLagan and Cooke,^® in 1916, were perhaps the first to incriminate the 
meningococcus in two case reports, which fit definitely into the so-called 
Waterhouse-Friderichsen picture Since that time there have been several 
other reports, chiefly in the German literature, notably those by Baumann, 
1931,^® Glanzmann, 1933,’^* and Bamatter, 1934 The literature is brought 
up to date by Aegerter m a recent excellent review He has collected 55 
case reports which fit into the clinical picture of this syndrome and m 
addition presents two of his own To these may be added three cases 
presented in a study of memngococcemias by McLean and Caffey , another 
reported by Glanzmann and two cases in a series of suprarenal hemor- 
rhages studied by Snelhng and Erb ^ Foucar in a recent report adds 
still another case which presents a typical Waterhouse-Friderichsen picture 
The sequence of events occurs w ith sufficient regulai ity to enable one to 
* Received for publication October 20 1936 

From the Department of Pathology, School of Medicine, University of Maryland 
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paint a picture which stamps this syndrome as a clinical entity The ma- 
jority of cases occur in young childien In the reported cases the ages 
varied from two months to nine years with only seven, or approximately 10 
per cent, occurring in adults Forty-five, or 70 per cent, occurred in infants 
two years or younger Sex apparently plays no part since the cases occurred 
with equal regulai ity in males and females 

The case history, characteristically, tells of a pieviously healthy child 
who quite suddenly becomes ill The early symptoms are non-specific and 
are such as may occur in any acute infection Many of the histones state 
that the child, having gone to sleep, apparently quite well, awakens suddenly 
during the night with a cry Vomiting occurs early and frequently but is 
moderate, and the character of the vomitus is not notable Hyperpyrexia is 
present and most cases leport a septic type of fever with the upper levels as 
high as 108° F Chills occur, but are piesent infrequentlj/ Diarihea and 
abdominal pam, never localized, are, likewise, present occasionally Central 
nervous system <?yrnntnr 3 s appear early and vary from severe headache, in 
adults, lo delirium, restlessness and generalized convulsions in children 
The patients soon lapse into a lethargic, stuporous state and remain so until 
exitus occurs 

Within a few hours after onset a striking cyanosis is noted This is 
mentioned in 29 case reports, or 46 per cent, and in two others a peculiar 
alternation of pallor and cyanosis is reported The cyanosis is quite out of 
proportion to the degree of pulmonary involvement, but together with the 
tachypnea and dilatation of the alae nasae, it has often led to an erroneous 
diagnosis of pneumonia 

Soon after the appearance of cyanosis a petechial eruption is noted, in- 
volving the face, neck, trunk and extremities The petechiae are bluish- 
red in color, irregularly shaped, and do not fade on pressure The con- 
junctivae often present similar petechiae They appear quite suddenly and 
soon become associated with a diffuse, macular, purpuric rash This latter 
frequently tends to become confluent and form areas often as large as the 
palm of one’s hand The skin, thus, has a mottled, livid appearance, not at 
all unlike postmortem lividity This rash persists until death occurs 

Examination of the patient reveals an extremely toxic, often comatose 
child, breathing rapidly and shallowly The respirations occasionally change 
in character and become stertorous and of a Cheyne-Stokes variety ter- 
minally At the onset of the illness, the pulse is proportionate to the hyper- 
pyrexia, but later it becomes running, feeble and thready Physical ex- 
amination of the chest may reveal moist rales, posteriorly, at the bases 
There is no change in cardiac contour, nor does auscultation leveal any 
changes beyond a sinus tachycaidia and enfeeblement of the heait sounds 
The abdomen is negative to examination The extremities reveal only the 
characteristic rash described above There are no characteiistic neuro- 
logical findings Headache may be present and is often quite severe in 
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adults Cervical rigidity is usually absent, or there may be the faintest 
suggestion of meningismus present The reflexes are unaltered as a rule 

These dramatic events run their course in from 24 to 48 hours The 
majority of cases terminate m 24 hours or less Other less frequent find- 
ings are mentioned in occasional reports, such as a disparity between the 
high oral and rectal temperatures and a low surface temperature, tremors 
of the extremities and muscle flaccidity , all as variants from the usual pic- 
ture 

The laboratory offers little help m diagnosis aside from the possibility 
of finding meningococci m blood smears from purpuric areas as suggested by 
McLean and Caffey,^” Netter, Salanier and Wolfrom^® The former 
workers weie able to demonstrate inti acellular gram-negative organisms m 
smears from the skin lesions m 83 per cent of a series of cases of menin- 
gococcus meningitis 

Because of the fulminating character of the disease there are few detailed 
reports of the blood picture There is usually a leukocytosis V arying 
figures are given from 7,000 to 88,500, the average being about 12,000 
There is a definite increase in granulocytes with a shift to the left Three 
reports mention platelet counts Battley^® 216,000, Glanzmann mentions a 
thrombopeina but gives no figure, Bamatter, 172,000 Generalizations 
cannot be made from these three figures, but in view of the subcutaneous 
vascular lesions it appears that an adequate explanation of the purpura is 
at hand without calling upon a thrombocytopenia 

Spinal fluid examination usually reveals a clear, colorless fluid with 
perhaps a slight increase in cells, usually polymorphonuclears Various 
other constituents of the fluid, such as globulin and sugar, show no change 
Aegerter notes that of all the patients who Avere tapped only six showed 
abnormalities In three there was an increase in cells, in six the menin- 
gococcus was isolated, and in four an increase in pressure was present 

Pathology 

The outstanding pathological finding is a massive, bilateral adrenal 
hemorrhage This Avas present in approximately 95 per cent of the cases 
Occasionally only one adrenal is involved and Avhen so, it is usually the 
right The hemorrhage may vary from multiple, pm point areas to a mas- 
sive type, converting the adrenal into a “ blood cyst ” Almost always it is 
confined Avithin the limits of the capsule of the gland In only one of the 
reported cases Avas rupture noted to have occurred Avith a resultant hemor- 
rhagic peritonitis 

The histopathology of the adrenals usually merely confirms the gross 
findings The densest hemorrhage appears to be in the region of the 
medulla and zona reticularis of the cortex It apparently involves the other 
layers by diffusion and often leaA es a narroAV layer of cortical tissue in the 
zona glomerulosa intact Thrombosis or embolism is rarety seen and an in- 
flammatory reaction is usually absent 
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The skin lesion is appaiently due to direct involvement of capillaries and 
arterioles by the causative organism Brown found an inflammatory 
reaction in the capillaries and arterioles of the subcutaneous tissue and 
corium with a peiivascular leukocytic infiltration, m cases of meningococcus 
septicemia Injury to vessel walls allows an escape of red cells, thus ac- 
counting foi the purpuric eruption 

Examination of the brain re\eals only a congestion of the superficial 
vessels of the leptomenmges This is tiue e\en in the cases of definitely 
pi oved meningococcal etiology 

Other pathological findings are merely such as would occur with an 
acute infection Namely Cloudy swelling of the parenchymatous viscera, 
acute splenic tumoi and often a terminal pulmonary edema and congestion 
A finding of perhaps more importance is the fiequent occurrence of an 
enlarged thymus, prominence of the mesenteric Ijmiph nodes, hj^perplasia 
of Peyer’s patches and solitary lymphoid follicles of the intestines Sixteen 
cases in the literature weie reported to have enlargement of Peyer’s patches 
and lymph nodes Ten specifically mention enlargement of the thymus 
This thymolymphatic prominence has been pointed out by Rabmowitz and 
Bamatter The latter, m fact, believes it to be a factor of some importance 
m the pathogenesis of this disease, m view of recent work showing a definite 
correlation between status thymolymphaticus and adi enal hypoplasia 

Etiology 

The determination of etiology presented difficulty to the early observers 
of this syndrome, perhaps because of its inherently fulminant charactei 
Bacterial infection was early indicated as the probable cause, but a variety of 
organisms was found Dudgeon'" found a Staphylococcus ameus in one 
case and a pneumococcus in another Graham Little was able to demon- 
strate streptococci in sections of the skin Watei house’s case yielded a 
negative postmortem spinal fluid and blood culture, and he repoited that in 
most cases cultures had been sterile It is interesting to note that at the 
time of Friderichsen’s report only 12 cases included data on blood culture 
Of these, seven were sterile and the others included the variety of organisms 
mentioned above McLagan and Cooke’s work, already referred to, is 
the first report to incriminate, definitely, the meningococcus Herrick 
has emphasized the fact that it is in the fulminating tj^pe of meningococcal 
infection that a striking purpura is most apt to be found It is, moreover, 
m this type of case that adrenal hemorrhage is seen, rather than in the usual 
manifestations of meningococcus infection It may be argued that the in- 
volvement of the skin and adrenal medulla, both of similar ectodermal 
origin, IS an evidence of the ectodermal tropism of the meningococcus The 
pneumococcus, likewise, possesses an ectodermal or epithelial tropism and, 
moreover, is capable of producing purpuric skin lesions as demonstrated by 
Mair'* and Julianelle and Reimann'® 
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Since McLagan and Cooke’s icpoit 21 cases, in the data of which definite 
statements as to etiology are included, have been added to the hteiatuie Of 
these, 12, oi 60 pei cent, weie due to meningococci The otheis, constitut- 
ing 40 per cent, either gave sterile cultures or giowths of Sti eptococctis 
Jiemolyticus were obtained (Snelhng and Erb) It is interesting to note 
that Bamatter, m 1934, found that only four bacteriological examinations 
had been done ante-mortem Since then, three additional ante-mortem in- 
vestigations have yielded meningococci It seems, then, that the menin- 
gococcus IS the most frequent, but not the only etiological agent found m 
this condition 

I should like to add to the total of 64 leported cases, two which recently 
occurred at the University Hospital 

Case Reports 

Case 1 C H , white, female child, aged four years, admitted to the Pediatric 
service at the University Hospital on April 6, 1936, uith a complaint of pain in the 
side, chills and vomiting The past and family histones are completely non-con- 
tributory The child had been entirely healthy until onset of the present illness 
Two days prior to admission the child’s mother had noticed a slight cough On 
April 5, 1936, one day prior to admission, there was a slight nasal mucoid discharge 
The child went to bed at 8 00 p m after having eaten a light supper and appeared 
quite well At 11 00 pm she suddenly awakened with a cry and complained of pain 
on the right side of the chest Soon afterward she experienced a chill, and vomiting 
occurred The child remained restless, feverish and disoriented throughout the 
night At 6 40 a m there was a generalized convulsion which lasted about five 
minutes She was seen by a physician who advised immediate hospitalization On 
the way to the hospital another convulsion occurred 

When seen in the hospital the child appeared extremely toxic, temperature 104° 
F , respirations rapid and shallow, and pulse averaging 165 to 180 per minute, charac- 
terized as thready and of poor volume At this time over the chest could be seen 
numerous purpuric spots, limited to the right side and apparently distributed along 
the intercostal spaces The child was lethargic, but her attention could be attracted 
On physical examination the following important findings were noted Several 
petechial hemorrhages in the conjunctivae, dilatation of the alae nasi with respira- 
tion, injection of the pharynx and fauces Examination of the chest revealed it to 
be resonant, but on auscultation the breath sounds were broncho-vesicular and there 
were fairly numerous moist and crepitant rales at the bases, posteriorly Aside from 
the tachycardia and feebleness of the pulse, the cardiovascular system was negative 
The abdomen was distended, but showed no other changes The reflexes were present 
and in the case of the patellar were even hyperactive No cervical rigidity or other 
signs of meningeal irritation were present 

The blood picture, on admission, showed 3,000,000 red blood cells, hgb 80 per 
cent, a total white count of 7,000 with 80 per cent polj morphonuclears and 20 per cent 
lymphocytes Spinal fluid examination revealed a clear, colorless fluid containing 
26 cells per cu mm , predominantly polymorphonuclears Blood culture, immediately 
after admission, showed a profuse growth of Neissena mtracelliilaris Agglutination 
with polyvalent anti-meningococcus serum was markedly positive up to a dilution of 
1 1560 

The child was put to bed immediately after admission and intranasal oxygen was 
started In spite of sponges the temperature rose to 107 6° F At the height of the 




Fig 1 Low and high power photomicrographs of the adrenal (case 1), sho^Mng extensive 
hemorrhage and destruction of parenchyma 
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fevei a macular, puipunc eiuption appealed on the face, neck and lowei extremities 
C 3 'aiiosis of the hands, feet and back vas quite pionounced Respirations became 
slower and more labored About one-half hour before death the child vomited about 
200 c c of liquid black material, which gave a positive chemical reaction for blood 
In spite of all medications death occuned at 5 30 p m , April 6, 1936, approximately 
181/^ hours after onset 

An autopsy was performed tivo hours following death The body was that of a 
well-de\ eloped and w'ell-nounshed child, showing a macular, petechial and purpuric 
eruption, most marked over the anterior chest Numerous petechiae were seen in 
the bulbar conjunct! vae The mesenteric lymph nodes were prominent and had a 
reddish tint The thymus was of normal size and presented no gross pathologic 
change The lungs, liver, kidneys, heart, pancreas and gastrointestinal tract revealed 
no gross or microscopic lesions The spleen was moderately enlarged and weighed 
60 gffl The adrenals were of the usual size, but had a striking, deep, hemorrhagic 
color On section gross hemorrhagic involvement of the cortex and medulla was 
present Histological examination revealed diffuse hemorrhage throughout the entire 
adrenal substance with beginning necrosis of both the medullary and cortical tissue 
Examination of the brain revealed congestion of the vessels of the leptomeninges, 
but no other gross or histological changes 

Case 2 The history and phj'sical examination of this case are necessarily frag- 
mentary since the child was brought to the accident room in a moribund condition 
and died within a few minutes after admission Ihe brief anamnesis was all tliat 
could be obtained from a distraught and hysterical parent This is a white, female 
child, R C , aged ly-i > ears, who became ill quite suddenly during the evening of 
July 7, 1936 Her illness was characterized by marked prostration, hyperpyrexia and 
several generalized convulsions The patient was seen by a phj'sician on the morning 
of July 8, 1936, at which time she ivas comatose The skin of the face, neck, trunk 
and extremities w^as covered by a profuse, macular, petechial and purpuric eruption, 
which, in some places, was confluent The individual lesions measured up to ap- 
proximately S cm in diameter Immediate steps were taken to secure hospitaliza- 
tion, but as stated above, the patient was in a moribund state when first seen in the 
accident room Death occurred at 2 00 pm, July 8, 1936 The duration of illness, 
as closely as can be determined, was less than 24 hours 

An autopsy was performed one hour after death External examination revealed 
a diffuse, macular and, in some places, petechial eruption, involving the face, neck, 
back, abdomen, chest and the upper and lower extremities Although only slight 
rigor mortis was present and only a short time had elapsed since death one was struck 
by the diffuse cyanotic discoloration of skin, apart from the distinct eruption The 
conjunctivae were injected, but presented no petechiae, nor were petechiae seen on 
any of the serous membranes of the body There was moderate gaseous distention of 
the intestinal tract The thymus was somewhat enlarged, weighing 30 gm , and there 
was prominence of the mesenteric lymph nodes which appeared somewhat reddened 
Lymphoid hyperplasia was, likewise, noted in the Peyer’s patches and solitary fol- 
licles of the ileum The lungs, grossly and histologically, revealed evidence of edema 
and congestion The heart, liver and kidneys showed no marked lesions aside from 
a moderate degree of cloudy swelling, compatible with any acute infection The 
spleen was enlarged, weighing 65 gm and histologically showed a typical acute 
splenic tumor The adrenals, although of normal size and shape, exhibited a diffuse, 
deep red, hemorrhagic appearance, which completely obliterated all normal landmarks 
of cortex and medulla Histologically there was extensive hemorrhage confined 
within the limits of the capsule of the adrenal The densest collection inrolved the 
medulla and zona reticularis with apparently secondary involvement of the outer 
lajers of the cortex There was complete disruption and necrosis of all but a very 



1112 


MILTON S SACKS 


small outei shell of adienal tissue In addition to fiesli blood, collections of blood 
pigment could be seen scattered thioughout the section A careful search for or- 
ganisms was made in sections stained by Goodpasture’s metliod, but none were found 
The brain was examined by Dr James G Arnold, Jr, who found scattered 
petechial hemorrhages present, particularly in the region of the ventricular system 
One early encephalitic focus was found m the thalamus There was nothing specific 
m the findings to suggest a purulent meningitis, they were simply such as might be 
present in any septicemia 

Blood Cnltni e postmortem blood culture revealed a pneumococcus, type 1 

Comment 

In view of the predominant meningococcal etiology, the infrequency 
with which these cases aie seen is surprising It appears to us, and to sev- 
eral other observers, notably Rabinowitz, Bamatter and Aegerter, that the 
thymolymphatic prominence is an important factor m the pathogenesis of 
this disease To the 10 reports of thymic enlargement we add, in case 2, 
additional suppoit in the form of a thymus, weighing 30 gm , in a 2% year 
old child The definite relationship between atrophy, or hypoplasia, of the 
adrenals and status thymolymphaticus is a well known fact The assump- 
tion that the rarity of these cases is the result of the infrequent coincidence 
of these two factors can be proved only by further careful observations 
Othei constitutional and physiological factors have been mentioned, such as 
the marked vascularity of the adrenals in infants and the increased sensi- 
tivity of the suprarenal vessels to vasodilating toxins, but they seem un- 
tenable in view of the occurrence of cases m adults 

It IS interesting to note, here, that even in cases of definitely proved 
meningococcal etiology, the leptomemnges have shown only slight involve- 
ment in the form of capillary congestion This, of course, merely supports 
the well known occurrence of bacteremia preceding the usual manifestations 
of meningitis 

A hitherto unmentioned pathological finding is noted, also, in case 2, i e , 
the occurrence of minute petechial hemorrhages in the white substance of 
the cerebral hemispheres, especially adjacent to the ventricular system 
This, however, is believed to be nonspecific and merely in keeping with the 
finding of subserosal petechiae in the epicardium, pleura and peritoneum in 
this and other types of septicemia It may, however, be of significance as 
the background for the coma and convulsions often seen in these cases 

The frequency of sterile blood cultures, even in recent reports, is deserv- 
ing of consideration Bamatter suggests as possible reasons Phagocytosis 
by body cells, antibodies in the serum being carried over into the culture 
media, the organisms, though few in number, being especially virulent in 
their effect Finally, the isolation of other organisms, such as the pneumo- 
coccus in one of our cases, necessitates some explanation One may suggest 
an ectodermal tropism, similar in a way to that of the meningococcus, on the 
part of pneumococci 
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Summary 

1 Two cases of the so-called Waterhouse-Friderichsen syndrome are 
reported 

2 Review of the literature reveals a total of 64 cases, 70 per cent oc- 
curring in children below the age of two years 

3 Twenty-one case reports mentioned bacteriological etiolog}^, 60 per 
cent were meningococcal in origin The remaining 40 per cent were due 
either to SUeptococcus hentolyiicus or the pneumococcus, or were reported 
sterile after careful examination 

4 The outstanding pathological finding is bilateral adrenal hemorrhage, 
usually of a massive type 

5 The clinical picture of a rapidly fulminating, septic course, associated 
with a striking purpura, is considered of sufficient definiteness to warrant 
consideration of this syndrome as a clinical entity 
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VARIATIONS IN RESPONSE TO THERAPY IN 
PERNICIOUS ANEMIA* 

By L Mary Moen ch, M D , New Y ork, N Y 

Adequate treatment of peinicious anemia should result m the restora- 
tion of a normal blood picture and in the disappearance of those symptoms 
and signs which are not due to ineversible tissue changes It is necessary 
to know the amount of potent factor required to bung the erythrocytes to 
noimal and to maintain these cells at such a level It is also important to 
determine whethei , in spite of apparently adequate therapy, a significant fall 
in the red blood cell count may occur If such a fall occurs we should like 
to know whethei it is attended by other evidence of clinical relapse A study 
of the records of the patients under active treatment in the Hematology 
Clinic of the New York Hospital was undertaken to see if information could 
be obtained which would throw some light upon these problems 

The total series of patients studied numbered 36, of this total, 33 pa- 
tients had been given treatment for a sufficient period of time to elevate the 
red blood count to normal, and of these, 32 had been treated in the Clinic 
for periods of time that permit a satisfactory evaluation of data which might 
yield information about maintenance conditions Of the group of 32 
patients the aveiage length of the maintenance period was 21 months, the 
shortest period being five, the longest 50 months The preparations used 
m treatment were Lederle Liver Extract (3 c c of which were derived from 
100 grams of liver), and an unconcentrated extract prepared in the labora- 
tories of the New York Hospital, 10 c c of which were derived from 50 
grams of liver The latter preparation was given those patients who could 
not afford the cost of the commercial preparation The amount of New 
York Hospital extract given was shown by experience to produce results 
comparable to those obtained by the highly refined commercial preparation 
These preparations were given by intramuscular injection, the average 
amount consisting of a total monthly dose of material derived from 300 
grams (Lederle) or from 200 giams (New York Hospital) The patients 
were seen in the Clinic at least once a month when counts were made and the 
patients questioned and examined When the red blood cell count fell ap- 
preciably or the patient showed some subjective or objective evidence of 
relapse the amount of material was inci eased or was supplemented by whole 
liver or by Lextron p As these patients were obseived on their recurring 
visits, the impression was gamed that the amount of liver given routinely 

* Received for publication December 8, 1936 

From the New York Hospital and the Department of Medicine, Cornell Universitj 
Medical College. 

fLcvraoN (Eh Lilly) -Liver Stomach Concentiate 0 455 gm , Ammonium Citrate 
(Green) 0 2 gm Adsorbed Vitamin B — 0 016 gm 
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was yielding satisfactory results in most cases, and the counts (both individ- 
ually and as regards the general trend) seemed up to the normal standards 
A standard for erythrocyte values has been established from numerous 
studies of normal individuals Wintrobe’^ has published an analysis of a 
number of such series from the literature as a result of which the average 
red blood cell values for men have been placed at 5 4 and for women at 4 8 
million erythrocytes per cubic millimeter of blood In his own series of 
normals (86 men and 101 women) the normal variation for men was found 
to lie between 4 9 and 5 98, and for women, between 4 44 and 5 60 In our 
pernicious anemia patients who were in remission the average count for the 
entire group of women (19) was 4 5 and for men (13) 4 83 It will be 
noted that these figures fall below the mean average of the normal group 
but he within the limits of normal vaiiation for women and just under the 
low normal for men These aveiages are lowered by inclusion of seveial 
cases not satisfactorily controlled If we consider the mean erythrocyte 
count of 4 44, given by Wintrobe, as the lower limit of normal variation for 
women, there were five patients in this gioup whose average counts lay below 
this figure, and of the men also five patients whose average remained below 
the lower figure for men These patients are presented as cases 1, 21, 31, 23 
and 36 (women) and 24, 14, 9, 12 and 25 (men) The lowest average 
m this group occurred m two women both with counts of 3 9 , and of the 
men, two patients had average counts of 4 3 If these 10 cases are ex- 
cluded from the series — ^the 10 records will be later presented in detail — it 
will be seen that the remaining 23 patients show erythrocyte averages tliat 
lie well within the range of normal values and they can be considered well 
controlled from a hematologic standpoint Since these patients (70 per 
cent of the series) gave a satisfactory hematologic response to amounts of 
active principle which consisted on the average of potent factor derived from 
300 grams of liver (Lederle) or from 200 grams (New York Hospital 
Extract) per month, they may be used for comparison with those subjects 
whose average counts failed to attain the normal It will be of interest to 
compare the amount of active principle given to these latter individuals with 
the average used for the entire group and to see whether the disease under 
these presumably unfavorable conditions seemed to be clinically controlled oi 
showed some evidence of activity 

Cases Refractory to Treatment as Demonstrated by Low Red Blood 

Cell Counts 

As previously stated, the average total dose of material per month 
consisted of substance derived from 300 grams of liver (Lederle) or from 
200 grams (New York Hospital) This quantity undoubtedly exceeds the 
minimum requirement for the average case Murphy " was able to maintain 
a normal erythrocyte level, of from 4 5 to 5 million or over, with as little as 
1 cc prepared from 100 grams (Lederle) given at intervals of about 21 
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days, and Stuigis " with an aveiage monthly total quantity of matciial fiom 
80 glams (pieparation not stated) It will be noted, therefoic, that al- 
though amounts consideiably m excess of that usually found efl:ecti\e weie 
given, the a\erage count of these patients fell below the optimal level A 
brief summaiy of this group of “ lefractoiy ” patients is presented to em- 
phasize the amount of liver extract used, the hematologic response to treat- 
ment and the symptomatology as it appeared at the end of the maintenance 
period arbitrarily chosen for the purpose of the study 

Case 1 A woman, 40 years of age, gave a history of periods of exhaustion, 
glossitis and diarrhea with intermittent paresthesias of the hands and feet for five 
years The erythrocyte count on admission was 1 48 million The maximum 
reticulocyte response was 19 per cent on the sixth day, and the erythrocytes reached 
4 6 million in the third month of treatment This level was not held, and an average 
count of 3 9 million was maintained over a period of 23 months During this time 
she received as an average total monthly intake, the material derived from 600 grams 
(Lederle extract) alternating with that from 200 grams (New York Hospital extract) 
Her general and neurological symptoms were entirely controlled, and there was no 
objective evidence of progress of the disease She experienced periods of nervous 
irritability and stated that she would fly into a rage with little provocation She would 
awaken at night obsessed with fear of she “ knew not what ” 

Comment Except for periods of emotional instability this patient was 
free of symptoms 

Case 23 A woman, aged 30 years, with symptoms of vertigo and weakness for 
two months, show'ed an erythrocyte count on admission of 2 0 million A reticulo- 
cyte peak of 14 9 per cent occurred on the fourth day of treatment, and an erythro- 
cyte count of 4 5 million ivas obtained m five w'eeks with a total dose consisting of tlie 
material derived from 500 grams of liver (Lederle extract) The average amount 
of material given per month over a period of 15 months was that derived from 300 
to 600 grams (Lederle extract) and the average erythrocyte level attained during this 
time was 4 2 million red blood cells This patient also had exophthalmic goiter for 
which a subtotal thyroidectomy was done during her treatment for pernicious anemia 

Comment The general symptoms have disappeared and there has been 
no evidence of central nervous system involvement 

Case 31 A woman, 47 years of age, complained of weakness, glossitis and 
flatulence for four or five months On admission the erythrocyte count was 2 8 mil- 
lion The reticulocyte response to treatment could not be followed as the patient 
was ambulatory The count reached the 4 5 million level after six weeks’ treatment 
during which she received m all the material from 350 grams of liver (New York 
Hospital extract) During the following year the count averaged 40 million while 
receiving per month material derived from 300 to 600 grams (Lederle extract) 
alternating with New York Hospital extract derived from 200 grams This patient 
has not experienced symptoms in spite of the relaUvely low count until within the 
past few weeks, when mild paresthesias were perceived similar to but less noticeable 
than those that had troubled her some years prior to treatment 

Comment The disease has been symptomatically controlled until within 
the past few weeks 
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Case 21 A woman, 52 years of age, with an admission count of 3 7 million 
eiythiocytes, was treated for 28 months after the led blood cell count had been 
stabilized, and during these months the aveiage count was 4 2 million The monthly 
intake consisted of the material derived from 300 to 600 giams of liver (Lcderle 
extract) with intervals during which extract from 200 grams (New York Hos- 
pital extract) was used This patient stated that the extreme weakness which she 
had experienced prior to treatment had entirely disappeared, and the paresthesias 
which had been severe had improved although they were still present and trouble- 
some Vibration sense on admission was reduced m both upper and lower extremities 
and was unchanged after a two year period of treatment There was some loss of 
joint sense, and the heel to knee test was poorly performed There was some impair- 
ment of cutaneous sensibility over the lateral halves of both legs and much mental 
depression and irritability None of these features was altered during the main- 
tenance period although the extreme mental confusion and lack of orientation present 
at the time of her admission to the hospital cleared following a few weeks of treat- 
ment 

Comment This must be considered an unsatisfactory lesult, both as re- 
gards subjective and some objective evidences of the disease The blood 
reached 4 5 million erythrocytes at one time Then the therapy was changed 
to ventneulm The immediate response was good, but after letuin to liver 
extract the erythrocyte count dropped and lemamed below the desired level 

Case 36 A woman, aged 41, had been treated six months previously in the hos- 
pital, but because the count could not be maintained, she was readmitted with a count 
of 2 3 red blood cells The maximum reticulocyte response of 17 per cent occurred 
on the eighth day, but the count never reached 4 5 million Material from 3500 grams 
of liver was given during her month’s stay m the hospital During the 15 months 
following she has received amounts of material ranging from that derived from 200 
grams (New York Hospital extract) to that from 400 grams (Lederle extract) within 
four week intervals The erythrocyte level has aveiaged 3 9 million With this 
relatively low level there ha-ve been no outspoken signs of the disease, and she has 
never shown evidence of central nervous system involvement However, she has not 
felt in perfect health and has continued to tire easily 

Comment Although this patient was given somewhat more liver than 
the average patient, undoubtedly in view of her general symptoms of fatigue 
a larger amount should be given in an attempt to elevate the blood to a higher 
level This patient was mentally depressed and undernourished Whether 
these conditions had an indirect effect upon the production of erythiocytes is 
a matter for conjecture 

Case 24 A man, aged 36 years, was admitted with an initial count of 2 8 million 
red blood cells The reticulocyte response was not obtained as the patient was am- 
bulatory The erythrocyte count rose slowly over a period of five months to a level 
of 4 5 million This count was not maintained, however, and he continued to com- 
plain of flatulence and of vague gastrointestinal symptoms with much mental depres- 
sion The average count over a period of nine months was 4 3 million on a monthly 
total intake consisting of the material from 300 grams of liver (Lederle extract) 
The glossitis, which had been present prior to treatment, disappeared The central 
nervous system remained objectively negative, and there were never any paresthesias 
Following a change in his fortunes the gastrointestinal symptoms disappeared, and it 
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IS possible that they were m part of functional origin, although the Graham-Cole 
roentgenogram of his gall-bladder showed the presence of adhesions 

Comment Although this patient’s blood count remained at a relatively 
low level, he obtained satisfactory symptomatic relief, and there was no ap- 
parent progress of his disease 

Case 14 A man, aged 66, was under treatment for IS months His initial count 
was 1 4 million erythrocytes and the reticulocyte peak, occurring on the sixth day, was 
30 per cent There was a slow rise over a five month period during which he received 
material from 550 grams of liver (New York Hospital extract) in the first month, 
and m subsequent months that from 600 to 1200 grams (Lederle extract) Following 
the use of the Lederle extract from 1200 grams the erythrocyte count reached a level 
of 4 7 million, which, however, was not maintained with subsequent monthly doses 
of Lederle extract from 300 grams The average count over a 12 month period was 
4 3 million In spite of this relatively low level he became symptom free at an early 
stage in his treatment, regained strength rapidly, and the diarrhea which had greatly 
troubled him disappeared The paresthesias present intermittently for five years 
cleared entirely except on crossing one knee over the other when the pendent ex- 
tremity became numb to a greater degree than he considered normal No change, 
however, was observed in the hyperactive reflexes 

Comment This case is of interest because of the large amounts of liver 
necessary to raise the count temporarily to within normal limits, at which 
level It was not maintained with average amounts of liver There was no 
evidence of progression of the disease and the patient was practically symp- 
tom free 

Case 10 A man, aged 60 years, stated that he had been troubled with weakness, 
exhaustion and paresthesias to a greater or lesser extent for three years His ery- 
throcyte count on admission was 1 9 million The reticulocyte response rose to 38 
per cent on the twelfth day, and in 11 weeks his erythrocyte count had risen to 4 5 
million with the use of material from 600 grams of liver (Lederle extract) During 
the 32 months of treatment to date he received as an average monthly dose the ma- 
terial from 300 grams of liver (Lederle extract) alternating with New York Hospital 
extract from 200 grams of liver, and the level of his erythrocytes during this period 
was 4 6 million The general symptoms nere completely relieved, but the paresthesias 
persisted over the two year period of treatment and were described as a sensation of 
hot water on his finger tips and a band-like constriction around his knees Vibration 
sense was reduced below the twelfth dorsal segment and absent over the knees, ankles 
and toes Cutaneous sensibility was impaired below the twelfth dorsal segment 
There was no improvement m the symptoms of central nervous system involvement 
during treatment, but, on the other hand, there was no progression of objective signs 

Comment An apparent arrest of moderately advanced subacute com- 
bined sclerosis with only fair hematologic response to treatment 

Case 12 A man, aged 84, gave a history of sjmptoms for nine months prior 
to Ins admission During the first year of treatment his count a\eraged 4 1 million 
while being given the material derived from 500 to 600 grams of liver (Lederle 
extract) at monthlj interials during the second jear, the count a\eraged 3 6 million 
on extract from 600 grams of liver (Lederle extract) once a month during the third 
and fourth j’ears 4 4 and 46 million on extract from 600 to 800 grams of liver 
(Lederle) once a month As supplementary treatment he was gnen six Lextron 
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capsules daily as well as whole liver in amounts approximating 230 grams daily 
Although the amount of liver administered was large (at times he received extract 
from 300 grams twice weekly) the count was at no time above 5,000,000 red blood 
cells and the average for the total maintenance period falls below the normal as noted 
His general response to this treatment was very satisfactory and his strength and 
sense of well-being were remarkable considering his advanced age Incapacity from 
involvement of the central nervous system, however, progressed slowly, there was a 
gradual and progressive loss of vibration sense in the lower extremities, the 
paresthesias of the hands and the band sensation of the legs seemed at times more 
troublesome, the ataxia became more marked, the Romberg %vas persistently positive 
and the finer moiements of the hands were performed with difficulty The advance 
of these changes was so slow that it was scarcely perceptible to the patient who was 
able, in spite of his age, to carry on an active life as an actor in a federal project 

Comment It was impossible to contiol the progress of the disease m this 
aged man in spite of exceptionally large amounts of active principle 

Case 25 A man, aged 55, gave a history of symptoms referable to pernicious 
anemia for a yeai and a half prior to admission The initial count was 3 2 million 
The maximum reticulocjte count of 67 per cent occurred on the seventh day of 
treatment There was a slow rise over a peiiod of five months during which a total 
dosage consisting of the material derived from 3550 grams of liver was administered, 
550 grams of which were extracted by the New York Hospital method and the re- 
mainder by Lederle The average count of 4 6 million was maintained over a period 
of SIX months b> the use of material from 600 grams of liver (Lederle extract) 
monthly, supplemented by a daily oral intake of 230 grams of whole liver and six 
Textron capsules During this time he became practically symptom free and stated 
with enthusiasm that he felt better than in many j'ears Paresthesias of a constric- 
tive nature about the waist and thighs and numbness of his fingers disappeared wuthin 
six months after his blood had reached the 4 5 million level, except as he repeatedly 
stated, when he smoked cigarettes, follow'ing which the paresthesias, especially m the 
legs, reappeared Vibration sense was diminished in the lower extremities and did 
not return The central nervous system was otherwuse objectively negative 

Comment This case may be considered conti oiled although the erythro- 
cytes have remained below the desired level 

Of these 10 patients whose erythrocyte counts did not measure up to the 
noimal standard with therapy which is usually adequate, eight have ap- 
parently been fully controlled as far as symptoms and signs aie concerned 
In two the disease showed some evidence of activity One of these lattei 
show^ed slight amelioiation of symptoms and the other evinced a slow pro- 
gression of central nervous system changes In this last case (case 12) it is 
possible that advanced age may have played a part in the resistance to treat- 
ment As for the formei (case 21) there was no objective evidence of ad- 
vancing signs of the disease although the symptoms were only slightly 
improved by tieatment In commenting on case 21, it is only fair to point 
out that the same condition inaj^ exist in patients wdiose blood counts ai e at oi 
above normal le^els, as m case 29 wdnch will be latei presented in detail 
This patient (case 29) had a normal red blood cell count and hemoglobin, 
although he had never received liver piior to admission The symptoms 
likewise failed to i espond to massive liver therapy although there w'as no ob- 
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jective evidence of piogiession As regaids the amount of liver given this 
lefiactoiy gioiip of patients, it will he noted that none of these patients 
received less than the aveiage amount of hvei which served to maintain the 
blood of 70 pel cent of the series at a normal lev’^el (Lederle extiact from 300 
grams of hvei or New York Hospital extract from 200 grams of liver 
monthly) , all of the Yomen and three of the men received approximately 
twice the average amount and two patients received supplementary oral liver 
In contiast to the relatively laige amount of active principle given these 
“ refractoiy ” patients, an occasional patient proved to be satisfactorily con- 
trolled from a hematologic as well as from a clinical standpoint on a much 
smaller amount of Iwer The two cases which follow illustrate (a) the 
ease with which one patient was maintained on a small amount of liver 
(Lederle extract from 150 grams of liver) monthly and (b) in the second 
case, progressive improvement in the blood count on a constant amount of 
liver (Lederle extract from 300 grams, or New York Hospital extract from 
100 grams) given ov’^er a period of three years In the first case, since it was 
exceptional to obtain maintenance of a satisfactory count on such a small 
amount of material, the question arose as to whether the treatment might 
have coincided with a spontaneous remission However, since the dose was 
not altered during a year’s time and since Murphy obtained satisfactory re- 
sults with equally small amounts of material it probably represents actual 
maintenance conditions 

Case 5 A woman, aged 55, gave a history of marked weakness, some dyspnea, 
sore tongue and periods of diarrhea Paresthesias had not been present On ad- 
mission her erythrocyte count was 1 08 million The maximum reticulocyte response 
of 33 per cent occurred on the eighth day, and the erythrocytes rose to 4 5 million in 
13 weeks on a total intake consisting of the material from 2500 grams (New York 
Hospital extract from 1300 and Lederle extract from 1200) Thereafter her blood 
was maintained for one year to date at an average of 4 9 million red blood cells on 
material from 150 grams of liver (Lederle extract) at monthly intervals Her symp- 
toms cleared entirely and there were no objective signs of the disease 

Of interest also is the second case because the blood displayed an in- 
creasing rise of the erythrocyte level during the period of study (appioxi- 
mately three years) on a constant amount of liver, not exceeding the average 
monthly dose given the entire group (Lederle extract from 300 grams of 
liver) It would seem that a gradual storage of active principle may occur 
which yields a maximal hematopoietic effect only after some time has 
elapsed 

Case 4 A man, aged 59, sought medical attention because of extreme weakness 
and exhaustion He had noticed transient paresthesias and stated that his sense of 
taste had become impaired — that all food “ tastes and smells like rubber ” His red 
blood cells on admission numbered 1 82 million, and the maximum reticulocyte re- 
sponse of 34 per cent occurred on the tenth day The count rose to 5 1 million on 
material from 600 grams of Iner (Lederle extract) in six weeks but thereafter dropped 
and remained at an average level of 4 5 million for six months on material from 300 
grams of liver (Lederle extract) monthly During the second six months the aver- 
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age count rose to 4 7 million, the following 10 months to 4 9 and dm ing the 10 months 
to date it averaged 5 2 million For a period of 20 months New York Hospital liver 
evtract (deiived from 100 grams of livet) was gi\en at monthly intervals, during 
which time as well as during the time that the Ledcilc extiact was given there was 
an approximate monthly increase of 30,000 crythiocytes 

The patient is entirely symptom free IIis geneial stiength is excellent and he 
states that his sense of smell has leturned to normal The paresthesias ha-ve prac- 
tically disappeared However, vibration sense remains impaired below the twelfth 
dorsal segment 

Time Required for the Erythrocyte Count to Rexcii 4,500,000 and 

Amounts or Liver Used 

The gioup of 33 cases was analyzed to determine the length of time re- 
quired and the amount of material used to bung the count to 4,500,000 red 
blood cells Since some differences wei e observed that could not be entirely 
explained by the height of the initial count, an attempt was made to deter- 
mine othei factors, as for example the duration of the disease prior to treat- 
ment, which might be operating to dela)' the response to treatment The 
estimated duration of the disease piior to ticatment as dated from the first 
symptom noticed by the patient may be unreliable In many instances the 
development of symptoms is so gradual that they may not be noticed until 
some unrelated event, such as an acute infectious disease, brings the symp- 
toms to the patient’s consciousness Many patients, however, do offer a 
definite opinion as to when their symptoms began, and an attempt was made 
to correlate this with the time required to bring the count to normal Some 
correlation will be noted Of the 33 cases, 15 reached the 4 5 million level 
m two months oi less The average total amount of liver extract given 
was that derived from 670 grams (combined New York Hospital and 
Lederle extracts) The average initial count was 2 6 million erythrocytes 
The duration of symptoms prior to tieatment averaged 13 1 months Of a 
second group requiring more than two but under three months to reach this 
level, there were 1 1 patients with an avei age initial count of 1 9 million 
The average amount of material used in this group xvas that derived from 
1072 grams (combined New York Hospital and Lederle extracts) The 
approximate duiation of symptoms averaged 23 1 months 

A third group emerged from this analysis which was of consideiable 
interest This consisted of a number of patients who required more than 
three months for the erythrocyte count to leach the 4 5 million level Many 
observers regard it as exceedingly unusual for the blood to fail to leach 
5,000,000 within eight weeks, even xvith relatively small amounts of hvei 
extract Muiphy found that 1 c c prepaied from 100 giams of liver weekly 
was sufficient to raise the blood to the 5,000,000 level in eight weeks oi less 
In our group there were seven patients who required over three months to 
reach a count of 4,500,000 and to whom a minimum consisting of extract 
from 1600 grams and a maximum of extract from 6,600 grams of liver were 



RESPONSE TO THERAPY IN PERNICIOUS ANEMIA 


1123 


given In these patients the aveiage initial count was 2 9 million, and the 
slow use is the inoie suipiising in view of this high initial count One pa- 
tient in particular may be cited (case 36), who was given a total consisting 
of extiact from 6,600 grams but whose count did not rise above 4 1 million 
in five months In spite of this atypical i espouse the diagnosis of pernicious 
anemia was retained as all otlier causes foi her anemia had been excluded 
Because of the special interest in this group of cases the details of these cases 
are summarized m the table Other features in the clinical history or ex- 

Table I 


Cases Refractory to Treatment 

(More than three months required for red blood cells to reach 4 5 million) 


Case 

Age 

Duration of 
Symptoms 
(Months) 

Initial 

Count 

Time to 
reach 4 5m 
(Months) 

Therapy 

(total 

grams)* 

Remarks 

12 

84 

9 

3 6 I 

9 

5400 

Senility 

14 

66 

72 

1 4 1 

5 

3860 

Senility 

Frequent relapse in six 
years 

No C N S involvement 

24 

36 

12 

2 8 

5 

2000 

Marked depression 

25 

55 

18 

32 

5 

3000 

Chronic sinusitis 

27 

68 

72 

39 

4 

1600 

Insufficient liver (?) 
Senility 

Malnutrition 

Long history 

31 

52 

1- 

3 7 

4 

900 

Insufficient liver (?) 

36 

41 

1 

23 

5 

to 4 Im 

6600 

Marked depression 
(situational) 


* Total of grams of liver, the extract from which (Lederle extract and New York Hospital 
extract) was administered 


amination that were in any way unusual are enumerated in the column under 
the caption “ remarks,” although there is no experimental evidence that the 
rate of hematopoiesis is influenced by any of the factors mentioned 

It will be noted in the summary of the entire group that less than half 
of the patients showed a rise of erythrocytes to the 4 5 million level in less 
than two months This result does not correspond with Murphy’s experi- 
ence, since all but two of his patients reached the 4 5 level in two months or 
less, and none failed to reach the 5 million level on amounts of extract be- 
tween that derived from 500 to that from 1500 grams of liver (Lederle) 
The amount of liver extract used by our patients whose blood reached the 4 5 
million level within two months was derived from 200 to 1500 grams of 
liver, but corresponding amounts failed to elevate the count of the remaining 
18 of the 33 cases Murphy states, “ Failure of the blood to reach 5,000,000 
or more within about eight weeks or less was usually due either to failure on 
the part of the patient to appear regularly for treatment or for blood counts 
at tire proper intervals ” Our patients reported for counts at weekty, bi- 
weekly or at the latest, monthly intervals so that it does not seem likely that 
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the eiythiocyle rise to the expected point escaped detection, and in those 
with a slow rise, later counts seived as a control for the earlier counts All 
patients had been thoioughly investigated, the majority as pavilion patients 
in the hospital, befoie the diagnosis of pernicious anemia was accepted and 
active thei apy instituted 

Response or Symptoms Reperable to the Involvement or the 

Nervous System 

The most serious and persistent symptoms encountered m the routine 
care of the clinic patient with pernicious anemia are those that result from 
combined system disease or fi om peripheial neuritis These may be the first 
to appear and often prove the most lesistant to treatment Neuropathol- 
ogists are not m agreement as to whether a true peripheral neuritis exists as a 
basis for the paresthesias, although when these symptoms are mild and tran- 
sient and tend to disappear with treatment it is customary to attribute them 
to a neuritis of the deficiency type When, on the other hand, they persist 
in spite of intensive treatment and a noimal blood picture, or slowly increase 
in seventy, one cannot escape the conviction that they have their origin in a 
progressive involvement of the coid Woltman,^ who has made an intensive 
study of the brain changes associated with pernicious anemia, in a personal 
communication has commented as follows on this point “ You have raised 
a question that has bothered me a great deal also, namely the source of the 
paresthesias 1 here is no question about the degeneration m the peripheral 
nerves described by Hamilton and Nixon ® but I am by no means certain that 
they always account for all the paresthesias these patients have The prog- 
ress of paresthesias associated with pernicious anemia in an upward direction 
until the lower portion of the trunk is included certainly suggests that they 
may also have their origin in the spinal cord as does the not infrequent 
failure to disappear more completely than they sometimes do on adequate 
treatment The paresthesias often do disappear entirely, as might be ex- 
pected in cases of degeneration of the peripheral nerves or where the spinal 
cord has not yet been too severely involved That changes in the spinal cord 
may recede in some cases is proved by the occasional change of a positive 
Babmski sign to a negative one ” 

The subjective complaints from the paresthesias often seem out of pro- 
portion to the objective signs of cord involvement which may be so slight 
as to escape detection except by the most careful examination For con- 
clusive objective evidence not only of involvement, but especially as regards 
progression or regression, observations should be made at frequent intervals 
by the same examiner, as emphasized by Grinker and Kandel ® Even under 
properly controlled conditions an evaluation of the findings is often ex- 
tremely difficult Vibration sense, two point discrimination, cutaneous sen- 
sibility are often unreliable in details, varying with the subjective interpre- 
tation of the patient not only from one examination to another but often 
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during the same examination Objective signs otter more reliable ciiteria, 
and more significance may be attiibuted to such signs as a change from an 
ataxic to a noimal gait, a decrease in sphincter disturbance, the disappearance 
of spasticity oi a return to the noimal of a Babmski reflex or of the Romberg 
sign 

Since the paresthesias often constitute the most troublesome symptoms 
and may persist after the general symptoms — the extreme exhaustion, the 
glossitis, the gastrointestinal manifestations, — ^liave disappeared, they stand 
out m the patient’s mind as an indication of whether or not the treatment is 
proving successful Such symptoms consist not only of the familiar numb- 
ness and tingling but of various other abnormal sensations, among the most 
common of which is constriction, described as a band sensation around the 
body or the thighs or legs, occasionally aiound the head Such expressions 
as “ my head feels tight as a drum,” “ my chest seems in a vice,” “ legs feel 
as if they were bound and would burst ” are common An abnormal tem- 
perature sensation “as if my hands were in hot water ” or “ my feet feel as 
if I were walking on ice although they are not really cold ” often is described 
Extreme hyperesthesia occurs — “ if the cat brushes against my legs it causes 
acute pain ” Difficulty in walking may result from spasticity or from an 
altered position sense — “ I am not sure Avhere my feet are when I take a 
step ” Defective sense of position gives rise also to such expressions as 
“ I lose my legs in bed,” “ cannot sew because I do not feel tlie needle or 
know where it is going ” Altered cutaneous sensibility in the feet is not un- 
common, so that the patient feels that he is “ walking on cotton,” or “ stand- 
ing on a rubber ball,” or the “ hands feel as if they were stuffed ” Occa- 
sionally actual pain is experienced, often in the legs or back One patient 
described acute pain shooting from the soles of the feet up into the calves 
of the legs Because of the severity of these symptoms various measures 
have been employed, but for the most part with little success They have 
ranged from the use of large amounts of vitamins to various physical 
therapeutic measures In one patient who complained of severe pain in the 
back roentgen-ray therapy was utilized with the hope that this method of 
treatment which is occasionally effective in certain types of intractable nerve 
pain might prove helpful in relieving the symptoms No appreciable im- 
pi ovement was experienced In those patients showing mild cerebral mani- 
festations, such as depression, apprehension and irritability, a sedative often 
was beneficial As a rule, marked cerebral disturbances, such as confusion, 
memory defects, paranoid tendencies or delusions, disappeared during the 
initial treatment 

Of the total series of 36 patients in this group, eight never experienced 
subjective symptoms other than transient paresthesias four were entirely 
relieved of such symptoms which varied in degree, 15 were considerably 
improved although not entirely free, in fi^e the sjmptoms were unchanged 
and in three they became definitely worse In one, although the paresthesias 
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weie leheved, shooting pains had developed in the legs As regards objec- 
ti\e signs of the disease, as far as they could be deteiinined by the clinic 
records, only one sho^ved definite piogression of the disease (a man aged 
84 years) , 17 were unchanged, m eight theie was apparent improvement, 
and in 10 objecti-ve signs of involvement of the central nervous system had 
never been detected 

Not infrequently one encounters the lepoit of subacute combined 
scleiosis not associated with the blood pictuie of pernicious anemia but 
apparently due to the same cause If the etiologic factor is identical with 
that which produces the anemia, it is interesting to note that the severity of 
the cential nervous system disease does not necessarily parallel the severity of 
the anemia Neveitheless it is assumed that amounts of active principle 
which will elevate the blood to 5,000,000 oi above will prevent the pi ogres- 
sion of central nervous system changes When, howevei, the blood count 
has never been reduced, the count obviously cannot serve as an index of ade- 
quate treatment , and sufficient active principle is gn en, oi more than neces- 
sary, to maintain the count at a high normal level, because of the empirical 
observation that if the blood is so maintained the cential nervous system 
disease is held in control Castle and Minot ‘ summai ize our lack of knowl- 
edge of this phase of the disease as follows, “ Until the hematopoietic prin- 
ciple of liver is isolated it will be impossible to find by therapeutic test 
whether it is also specific for the neuial distuibance, or whethei multiple 
factors, either intrinsic or extrinsic, aie involved" The following case 
affords some evidence that progression of combined sclerosis may be held 
m abeyance by the admmisti ation of active principle This patient has 
been under observation and treatment foi three years Although he has not 
been relieved of his symptoms — indeed he states that the paresthesias have 
become more severe — ^theie has been no objective evidence of progression 
and the return to normal of the ankle jerks and of the Babmski leflex would 
indicate that some actual improvement had occurred 

Case 29 A man, aged 63, for a year and a half prior to admission had noticed 
great weakness, diminished power m his lower extremities and marked paresthesias 
of his hands and feet as well as a sense of constriction in his thighs He dated the 
onset of his symptoms from an acute respiratory infection Examination revealed 
markedly increased tendon reflexes with a positive Babmski Position sense was 
verj faulty and the Romberg sign was positive Ataxia was marked, and he was 
unable to walk because of this and as a result of weakness Vibration sense was 
greatly diminished in his lower extremities He had never received liver or any 
other treatment His hemoglobin estimation was 11 6 grams, red blood cells num- 
bered 4,800,000 , reticulocytes 1 2 per cent The hematocrit reading was 46 vol per 
cent, and the volume index 1 1 There were some maciocytosis and anisocytosis 
No free hydrochloric acid was demonstrated in his gastric contents with histamine 
stimulation The spinal fluid did not impress the neurologist who saw him as of 
diagnostic significance, although the protein content was slightly increased and the 
colloidal gold curve appeared as 2222111111 Theie were 245 cc of residual urine, 
and the renal functional tests yielded normal values The diagnosis was that of sub- 
acute combined sclerosis, and hvei extract rvas given by intramuscular injection 
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His general condition rapidly improved so that when he left the hospital he was able 
to walk without assistance He has continued to feel very w^ell generally but his 
paresthesias have persisted as w'ell as the spastic gait and some degree of ataxia He 
has received material from 600 grams of liver (Lederle extract) at monthly intervals 
as well as six Lextron capsules and whole liver daily (approximately 230 grams) 
Large amounts of vitamin B have been included in his diet His erythrocytes over 
a period of 19 months have been maintained at an average count of 5,000,000 The 
sense of tightness, coldness and numbness of his hands has persisted, but a recent 
neurological examination, although unchanged in other respects, reveals that his 
Babinski reflex has returned to the plantar response and that the ankle jerk is of 
normal amplitude 


Discussion 

This study of the response of 32 patients with pernicious anemia to 
definite amounts of potent factor brings out several points of interest It 
was thought on the basis of the satisfactory response of the majority of 
patients, as well as on the basis of the experience of other ivorkers, that the 
average amount of material used (Lederle extract of 300 grams of liver or 
New York Hospital extract of 200 grams of liver per month) was ample, 
and indeed, in excess of w^hat was required for adequate maintenance of the 
blood at normal erythrocyte levels It was a surprise, theiefore, to find that 
approximately one-thiid of the patients of this small series show^ed average 
red blood cell counts below the standard of normal The majority of these 
“ refractory ” cases (eight of the ten) were given approximately twice the 
amount of material received by the other 22 patients who showed a “ nor- 
mal” response (an average of Lederle extract from 600 grams as against 
that from 300 grams of liver per month) as well as in several instances, sup- 
plementary liver by mouth in an amount, m itself, often found sufficient to 
maintain the average patient It must therefore be concluded, since this 
unequal response occurs in a faiily large number of patients, that each patient 
with pernicious anemia must be managed as a separate problem and the dose 
individualized on the basis of the trend of the erythrocyte count averaged 
over stated intervals of time The fact that the disease in eight of these ten 
“ refractory ” patients wuth low average erythrocyte values was controlled 
from the standpoint of signs and symptoms would make it appear that foi 
some individuals a slightly substandard level of the erythrocyte count under 
treatment is not inconsistent w'lth a satisfactory state of health Neverthe- 
less, the low level of the erythrocytes should be recognized and every effort 
made to elevate and stabilize the blood at a higher level The possibility of 
relapse m these patients with severe damage to the nervous system, even 
when apparently under control, should never be forgotten In our series, 
fortunately, no such serious relapse has occui red 

A second point of interest deA eloping from the study consisted in the 
time required to bring the initial count to the minimum noimal level Al- 
though the majority of the gioup reached this minimum level wnthin three 
months, and 15 Avithin tAVO months, in general the time required Avas in 
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excess of that reported by Muiphy, who used coi responding amounts of 
materia! In seven patients of our senes even longer periods of time than 
three months elapsed befoie the red blood cells reached 4 5 million Al- 
though, again, the amount of matei lal was the same or more than that given 
the majority of the group and the initial count in seveial instances was not 
low, the blood of these individuals rose more slowly that it did m other 
instances wheie the initial count was consideiably lower These patients 
had been caiefully studied and the diagnosis satisfactorily established, in 
several the pernicious anemia had been recognized and treated some years 
previously, but they weie in relapse when the treatment which forms the 
basis foi this study was begun No satisfactory explanation can be olfered 
for the atj'pical i espouse of these patients, but many of them were addi- 
tionally handicapped by some outstanding condition other than the pernicious 
anemia, as for example, a continuous depressive state arising from an un- 
fortunate domestic oi financial situation or by malnutiition or senility 
Whether such conditions do actually influence the rate of hematopoiesis is 
a mattei for conjecture Whatever the cause for these retarded responses, 
It would seem that no unqualified prediction can be made as to the length 
of time necessary to bring the count to normal on the basis of the level of the 
initial count or as estimated by the response of the average patient 

It would seem also that the effect of treatment upon the neurological 
aspects of the disease cannot be predicted Senility, in one case in this 
series, in the presence of a faiily well elevated and sustained erythrocyte level, 
seemed responsible foi the unsatisfactory result in controlling the central 
nervous system disease The extent of central nervous system involvement 
may not parallel the led blood cell count Several patients who had had 
repeated hematologic relapses did not show evidence of neural disturbance, 
whereas the most advanced case of combined sclerosis in the series had nevei 
been anemic The difficulty of following the course of the combined system 
disease makes it imperative that careful, detailed and frequent neurological 
examinations be made and that maximal amounts of potent material be given 
these patients regardless of the height of the red blood cell count 

Finally, this study demonstrates that although the more concentrated 
material is more satisfactoiy for use because of its greater freedom fiom 
unpleasant reactions, it is not equal m potency to the unrefined preparation 
Whereas material from 100 or 200 grams of liver lepresented m the unre- 
fined preparation controlled the average case, an amount of concentrated 
preparation derived from 300 grams of liver was required for equally good 
results Potent factor undoubtedly is lost m lefimng and in concentrating 
the material, and the amount a\ailable m the ^anous preparations cannot, 
therefoie, be measuied accuiately by the weight in grams fiom which the 
material was derived In view of this variation in potency which depends 
upon technical methods of extraction and refinement, it is advisable to record 
not only the weight in grams i epresented by the pi eparation, but the specific 
brand employed 
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Conclusions 

1 The aveiage led blood cell count of 32 patients with pernicious anemia 
was 4 5 million for women and 4 83 million for men after hematopoiesis 
had been stabilized by ti eatment The a^ erage amount of material used was 
Lederle extract derived from 300 grams of liver or New York Hospital 
extract from 200 grams per month 

2 Ten of the 32 patients showed erythrocyte values below normal 
standards although active principle much m excess of what was adequate to 
control the average case was given However, in eight of these ten cases 
the disease appeared to be clinically controlled 

3 The length of time required to bring the blood count to 4,500,000 
was two months or less m 15 patients and between two and three months in 
11 The initial count of those requiring two months or less was 2 6 million, 
of those requiring between two and three months the initial count was 1 9 
million Seven patients required more than three months to bring their 
count to normal The poor general condition of these patients, due to 
various causes other than pernicious anemia, may have had a depressing 
effect upon the rate of hematopoiesis 

4 Of the total series of 36 patients only eight had never experienced 
symptoms of peripheral or central nervous system involvement Following 
treatment, of 28 who experienced symptoms, four were entirely relieved, 
15 were improved, m five there was no change and in three they became 
worse In one the result was indeterminate It will be seen, therefore, 
that although the majority of patients are benefited by treatment, no absolute 
prediction as to relief of symptoms can be made 

5 In spite of intensive treatment one patient showed progression of 
objective signs of central nervous system involvement In 17 the signs 
were unchanged, in eight there was apparent improvement In 10 patients 
there were no objective signs of neural disturbance 

6 Although patients may be free of signs and symptoms of pernicious 
anemia with average counts slightly below the normal, the fact that two 
patients with such levels showed evidence of beginning relapse indicates that 
a continued effort should be made to elevate and maintain the blood at a high 
level 
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ARACHNODACTYLY AND STATUS DYSRAPHICUS, 

A REVIEW 

By Ralph H Pino, M D , Edmond L Cooper, M D , and Stefan 
Van Wien, M D , Detioit, Michigan 

Part I Arachnodactyly 

The clinical picture of arachnodact) ly as described by Marfan is so 
charactei istic that one having it in mind could hardly fail to recognize it 
Since the original description little has been added, theie have, howevei, been 
an inci easing number of case leports in recent yeais We have been able 
to find but 13 reports of the disease in the English-speaking litera- 
ture since 1903 and of these only three came from this country It be- 
comes apparent then that the condition is relatively unknown on this con- 
tinent and it IS equally true that the diagnosis will be made more often as 
our familiarity with it increases Lloyd ^ gave in his recent article such an 
excellent resume of the subject that this paper would hardly be justified were 
it not for the fact that an entirely new significance has attached itself to the 
condition through a new idea of Passow This will be reviewed in the 
second half of this paper 

The essential feature of arachnodactyly is the striking length and 
slenderness of the extremities, especially of the hands and feet To this is 
added the invariable accompaniment of other congenital defects such as 
cardiac or pulmonary anomalies, webbed fingers, highly arched palate, mus- 
cular dystrophy, spuinng of the os calcis, and ectopia lentis The condition 
apparently has its onset during intra-utenne life since in the majority of 
cases the typical thinness of the extremities is noted at birth There does 
not seem to be a predilection for any paiticular sex Weve " m 1931 found 
that of 82 cases reported to that time, 40 were females and 42 males Most 
of the patients (about SO per cent) are below the age of ten However, 
Weve found 20 cases betiveen 10 and 20 years of age Two of Weve’s 
cases were 40 and 62 years old, respectively, and Oimond’s case was forty- 
seven 

The first description of the syndrome came in 1896 by Marfan ® who 
gave it the name “ dehchostenomeha ” He also used the exceedingly apt 
term “ Spider Feet ” because of the likeness of the narrow fingeis and toes 
to spider legs In 1902 Mercy and Babonneix * suggested the name “ hypei- 
cliondi oplasia ” Achard® called the condition “arachnodactyly” and this 
term has been accorded more fiequent use than the others Weve felt that 
all these terms expressed only part of the clinical picture oi were prejudiced 
concerning the underlying pathology He believed “ congenital mesodermal 
dystrophy ” a better term but prefen ed simply to use “ Marfan’s syndrome ” 

* Received for publication July 16, 1936 

1130 



ARACHNODACTYLY AND STATUS DYSRAPHICUS 


1131 


Case Reports 

Case 1 R jM , a aged six, had pool vision all his life It was impossible 
to ascertain the vision in the usual way, due to his poor mentality, but it was evident 
from the way he used his ej^es that he had very little sight He was a tall slender 
child The extiemities weie slender and the fingers and toes unusually long There 
was webbing of the fingeis The muscles were poorly developed and this added to his 
appearance of thinness The skull was dolichocephalic with prominent forehead and 
flattened occiput The palate was highl}'- arched There was moderate kyphosis and 
moderate left scoliosis of the thoracic spine The scapulae were winged The 
thorax was of the asthenic type, flat and narrow There was no deformity of the 
thorax, no acrocyanosis, no deformity of the feet or spurring of the os calcis The 
nipples were symmetrical 

There was a dislocation of the lens in each eye downward and to the left The 
pupil was small but reacted promptly to light and dilated well with mydriatics llie 
lenses were hazy and dotted with punctate opacities The ins, O U , was tremulous 
Cooperation was very poor but we were able to determine retinoscopically that the 
eyes were approximately 20 diopters hyperopic At later examinations we noted that 
the lenses seemed to change position rather easil}' There was no indication of hetero- 
chromia or Horner’s sjmdrome The boy was obviously defective mentally and a 
psychological examination was made by Dr M B Weiner who concluded that there 
was cerebral maldevelopment A considerable improvement in the boj’s mental reac- 
tions was noted after he had worn IS 00 D spheres before each eye for several weeks 

Case 2 G K , a boy, aged five years, had always held tilings close to his eyes in 
order to see them This patient was seen only once and our examination was incom- 
plete We are indebted to Dr D M Stiefel for additional data His complaint was 
that he tired easily when standing or walking, and that he had poor vision He com- 
plained also of his legs and feet hurting The most striking feature was the general 
hypotomcity of his skeletal musculature This was exemplified by Ins great weakness 
and by the hyperextensibihty of his wrists, ankles, elbows and hips His hands and 
feet were unusually long and slender, and the fingers and toes were thin and tapering 
The external ears showed a deficiency of the cartilage and deformity of the helix 
The palate was highly arched The skull was dolichocephalic The scapulae were 
winged and the spine showed moderate scoliosis There was a definite lack of sub- 
cutaneous fat which added to his wasted appearance According to Dr Stiefel the 
boy had a congenital heart defect 

Examination of the eyes showed bilateral indodonesis The pupils were small 
and responded poorly to homatropine The lens on each side w'as luxated temporally 
The fundus details could not be seen, and retmoscopy was difficult Vision was 
20/200 in each eye and was not improved with lenses, although the retmoscopy sug- 
gested a high hyperopia The patient w^as not seen again and no further examination 
was made 

Case 3 Mrs F B , a woman aged 37 years, had high myopia and dislocation of 
the lens in each eye, and detachment of the retina m the left eye The patient was an 
exceptionally thin tall woman and her arms and legs were unusually long and slender, 
a fact which had been noticed shortly after her birth The slenderness of the limbs' 
w'as most marked distally and the fingers were typically “ spider fingers ” of the type 
seen in arachnodactyly The phalanges were most involved The skull was long 
and narrow The hard palate was highly arched The tliorax was narrow, flat, and 
tapered tow^ard the waist There were no deformities The scapulae w ere winged 
markedly There was slight scoliosis of the dorsal and lumbar spine The breasts 
were symmetrical and equal in size Auscultation revealed a loud blowing S 3 'stolic 
murmur at the cardiac apex Her feet were unusually long and she stated when she 
bought shoes the salesmen alwaj^s mentioned the fact There was no spurring of the 
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OS calcis There was a noticeable lack of subcutaneous fat over the body The hands 
and feet were moist and warm All the joints showed hyper flexibility Roentgen- 
ograms of the hands and feet showed normal bone structure but the phalanges and 
metacarpals and metatarsals were slender and tapering The patient’s father was not 
seen but he was said to be very tall and thin with long hands and feet He was said to 
have become blind “ from glaucoma ” 

Vision OU equalled perception of light Projection of light was excellent with 
the right eye but very poor especially m the lower field, with the left eye In the 
right eye the anterior chamber was deep and the ins tremulous The pupil reacted 
well to light but did not respond well to a mydriatic The lens was densely white and 
opaque, and trembled with movement of the eye The direction of its dislocation was 
not ascertained since the pupil did not dilate well and a slit lamp examination could not 
be made In the left eve the anterior chamber was deep and there was indodonesis 
The pupillary reaction was normal but its response to mydriatics was sluggish The 
pupil was aphakic The lens could be seen with the ophthalmoscope, lying in the 
vitreous below The retina above was detached, the detachment involving the upper 
half of the fundus and extending downward covering the macula There was no 
heterochromia or Horner’s syndrome m either eye 

Case 4 E T, a boy of 20, had poor vision all his life, with -f 8 00 -f- 3 00 
X 120 V O D = 6/30, -{-6 00 -(-3 00 X 90 VOS == 6/30 but could not be improved 
He showed bilateral dislocation of the lens, indodonesis, and sluggish response of the 
pupils to mydriatics The lens O D became dislocated into the anterior chamber 
and was removed but vision could still not be improved 

The fingers were long, thin and tapering and the arms were long The span of 
his extended arms was four inches greater than his body length The palate was 
highly arched He showed no deformity of the thorax and there was no evidence of 
any heart lesion The feet were long with long toes No spurring of the os calcis 
The muscles were well developed 

Shortly after the lens O D was removed he suffered a skull fracture in an auto- 
mobile accident At this time he developed detachment of the retina O D Since 
that time he has been operated on several times elsewhere for meningeal adhesions, to 
relieve epileptic attacks 

Case 5 L T , a girl nine years old, sister of case 4, showed a bilateral disloca- 
tion of the lens downward The pupils did not dilate widely after instillation of 
homatropine There was indodonesis O U The fundi were negative Vision 
O D = CF at 6 ft and O S = CF at 3 ft A + 10 00 D® each eye brought the vision 
up to 20/200 but it could not be further improved The hands were rather gracile 
with tapering fingers The feet were not unusually large The palate was rather 
highly arched The scapulae were winged and she showed an indentation near the 
lower part of the sternum suggestive of funnel chest There was slight scoliosis 
No evidence of heart disease, no deformities of the ears, no spurring of the calcaneus 
The muscular system was not abnormal 

The mother of these two patients also had subluxation of the lens but showed no 
other evidence of the disease 

Relatively few cases of arachnodactyly were reported in the early years 
following the first description Rietschel ® in 1917 found nine cases in the 
literature and in 1928 Carrau found but twenty Weve added 23 of his 
own cases in 1931 to the 60 previously reported Twenty-two additional 
cases have appeared since 1931 Arachnodactyly is definitely familial In 
the early cases this was not noted but more recently it has been found that 
practically all patients have other members of the family exhibiting char- 
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actenstics of the disease Lloyd ^ reported five cases in a family of six, 
King ® described tliiee cases in one family, and Viallefont and Temple ® pre- 
sented four members of one family with the condition Weve’s 23 cases 
belonged to six different families, in each of which more than one member 
was involved 

The etiology is not known Some authors believe it is an endocrine 
disorder, placing gieatest importance on the pituitary gland Many of the 
essentials of the condition such as the long jaw, the long limbs, the hyper- 
trophied eais, lend support to this idea, but the thinness of the bones is in 
direct opposition to it One author expressed the opinion that dysfunction 
of the pituitary caused acromegaly in adults, gigantism m infants, and 
arachnodactyly in fetuses Young discredits the pituitary theory since with 
few exceptions the onset takes place in intra-uterine life It has been stated 
that disorders of the endocnnes cannot affect the fetus because of compen- 
sation by the mother It might be assumed that since the condition is defi- 
nitely familial, derangements of the maternal glands might be a factor, but 
in most cases not all the offspring in a family are involved In cases where 
1 oentgenogi ams have been taken of the skull, the sella has not been found 
unusual The co-existence of so many varied signs is against the possi- 
bility of a pituitary fault 

The only other endocrine gland upon which the blame might be placed 
IS the parathyroid It might be thought possible that the skeletal anomalies 
of the condition are due to a disturbance of calcium metabolism However, 
no evidence of such a pathogenesis was found in any of the cases in the 
literature 

Several authors haA'^e likened arachnodactyly to mongolism, apparently 
because a few cases were reported with narrow palpebral fissures This idea 
is not acceptable, especially in view of the truth that the great majority of 
cases are of normal mentality 

The condition is similar in some respects to congenital muscular dys- 
trophy and It IS true that the two must be closely allied In true congenital 
muscular dystrophy, however, there are rarely other congenital anomalies 
Young reported that in arachnodactyly the muscular electrical response was 
fairly normal, as opposed to the poor response in muscular dystrophy The 
typical case of primary muscular dystrophy begins in youth and is progres- 
sive, progress of the dystrophy in arachnodactyly has never been reported 

The most popular conception of the pathogenesis is that there is a selec- 
tive dystrophy of the mesodermal tissue On this basis Weve explained the 
involvement of the bones, tendons, ligaments, muscles, connective tissues, 
fat, heart, and blood vessels Other authors have recognized this explana- 
tion but felt that the idea of mesodermal dystrophy did not satisfactorily 
explain the involvement of other tissues which are not mesodermal in origin 
Kallius felt that mesodeim, ectoderm, and entoderm were all involved 
As we will point out later, it is possible to explain all the findings on the basis 
of mesodermal maldevelopment 
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Piper and Irvine-Jones expressed a more general conception of the 
etiolog}!' They felt that a disease entity with so many and varied mani- 
festations must be due to pathologic defects of the germ plasm originating 
in embryonic life when dependence on the maternal organism is complete 
The hereditary natuie of the disease is clinically undisputed and Weve feels 
that whatever the direct cause may be there is a hereditary factoi 

As to the symptoms we find the extremities long and slendei The in- 
volvement increases distally and the phalanges and metatarsals and meta- 
carpals are unusually long and thin and tapering 

Roentgenograms show the unusual thinness and slenderness of the long 
bones of the hands and feet, but otherwise are usually negative In most 
reports the bony structuie has been lecorded as normal, although a few ob- 
servers have noted an mci eased rarefaction and decalcification The length 
of the long bones of the arms and legs is not only increased as compared to 
that in normal persons but there is also a relative increase in propoition to 
the length of the trunk Webbing of the fingers is often present and acro- 
cyanosis of the extremities has been reported frequently The muscular 
development of the whole body seems to be deficient, the general muscular 
weakness sometimes being so gieat that it has been compared with that of 
amyotonia congenita and congenital musculai dystiophy Most authois find 
kyphoscoliosis which increases as the patients grow and is due to the great 
muscular weakness rather than to any changes m the bony spine Laxity 
of the joint ligaments is fiequent, most patients exhibit hyper-extensibihty 
of the joints, and dislocations are not unusual Flexion contractures are due 
to contractions of the tendons and occur most often m the fingers The 
thorax is usually of the asthenic type, flat, nairow and funnel-shaped, with 
delicate ribs The scapulae are winged The skull in most cases is 
dolichocephalic, although Piper and IrAune-Jones reported a case m which 
the skull was brachycephalic The ears may show abnormalities in size or 
shape of the lobes Usually the bony palate is highly arched The cal- 
caneus is occasionally spuried 

The occuirence of congenital anomalies of the heait and lungs seems not 
to be unusual Two cases have come to neci opsy' Boei gei ’s case showed 
a patent foramen ovale, and only tAvo lobes in the right lung In Piper and 
Irvine-J ones’ case congenital lesions of the heart and failure of noimal 
divisions of the lungs into lobes was found Besides these cases, others 
14, 15, iG showed clinical evidence of heart disease Also in this regard it is 
interesting to note that several reported cases have died of pneumonia 

The ocular signs in arachnodactyly are most interesting and form a defi- 
nite part of the clinical picture The most frequent finding is the congenital 
dislocation of the ciystalline lens Weve found this defect m 25 cases in 
1931 In our leview of 105 cases in the hteratuie it has appeared 45 times 
although possibly some of the cases are repetitions Weve felt aftei 
thorough study that Pfaundler’s case“ was identical with Boerger’s first 
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case/" and that Cameion’s case^^ had previously been repotted by Ormond 
and Williams It is also possible that Fleiscbei’s and Tbaden’s cases 
were identical In oui leview we ignoied these possibilities and consideied 
all reported cases as distinct The dislocation is usually bilateral and is 
always congenital though it may not be noticed foi years after birth The 
lens may be found luxated m any direction Two cases (Thaden and 
Weve) ha\e been noted where the luxation was completely into the vitreous 
and one of our own cases was found in this serious state Others have re- 
ported a dislocation into the anterior chamber and this complication occurred 
in one of oui own cases also The incidence of ectopia lentis m arach- 
nodactyly is probably considerably higher than 50 per cent In the earlier 
cases the defect was not looked for and m othei cases the eyes were not 
mentioned In only 14 cases were the eyes reported as being normal and in 
some of these the recorder mentioned that the pupil did not respond well to 
mydriatics and a good mtra-ocular examination was therefore impossible 
A few authors *’ have noted that the lens is almost alwaj^s reduced m 

size King noticed a coloboma of the lens in two cases and Weve also men- 
tioned the occurrence of this defect 

The pupil IS often small and sometimes ectopic The ins shows a 
sluggish response to the instillation of mydriatics Doubtless this is due to 
maldevelopment of the dilator pupillae muscle Iridodonesis is present in 
cases showing ectopia of the lens Paralysis of accommodation has been re- 
ported by Weve and pupillary membrane remnants are found fairly fre- 
quently 

Other ocular signs m arachnodactyly are not consistently present Al- 
though in some cases the refractive findings were not recorded it seems that 
most of the patients were myopic, sometimes the myopia being as high as 
60 diopters (Weve) Boerger’s first case showed a myopia of 16 and 20 
diopters in the right and left eye respectively Cameron, Ormond and 
Williams, Thaden, and de Hass reported cases with high myopia In 
contrast to this, Bier’s case (in which there was no luxation of the lenses) 
showed a hyperopia of 9 diopters in each eye and Padovani’s case"^ and 
several of Weve’s were hyperopic The refractive error cannot be given 
too great consideration in any case, however, since it may often be influenced 
by the abnormal position of the lens Piper and Irvine-Jones recorded the 
occurrence of short lower lids in their patients Nystagmus has been fre- 
quently mentioned and is probably due to the poor vision which most of 
these patients have Other ocular signs such as nystagmus, fundus lesions, 
and megalophthalmos which have been mentioned, probably do not occur 
with greater frequency than in other groups of patients Usually tlie orbits 
are large and there is a small amount of orbit fat, producing a sunken ap- 
pearance of the eyes, which together with the long, thin face gives the 
patient an aged look and an appearance of suffering 

If any ocular manifestations throw light upon the etiology it must be 
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the ectopia lentis, since this occuis moie often than othei oculai defects 
As noted above, the most geneially accepted theory of the arachnodactyly is 
that the disease is due to a selective mesodermal dystiophy The theory 
has been rejected by some im estigatoi s, however, since there are tissues in- 
volved (lens, zonular fibers, and ins) which are not mesodermal in origin 
It can, however, be shown that the oculai defects m arachnodactyly may be 
explained on the basis of a mesodermal maldevelopment There are two 
ways in which this may be done 

It is supposed by Treacher Collins'*’ that the fibers of the suspensory 
ligament of the lens are originally cellular adhesions between the lens and 
ciliar} processes, and that as the eye grows these stretch and develop into 
fibers Dislocation of the lens could then be due to defective development 
of the suspensory ligaments in the third or fourth month of fetal life If 
the adhesions aie weak or absent in one part of the circumference of the 
lens, then the fibers opposite, instead of stretching will puli the lens in that 
direction If the suspensory fibers are absent they will not be seen in the 
pupillary space attaching to the free border of the lens According to Ida 
Mann “ the mam factor in the production of absence or weakness of the 
suspensor}- ligaments appears to be a persistence for an abnormally long 
time of one, several or ail of the vessels which usually connect the cir- 
culus ajteuosus uidn majoi with terminal branches of the hyaloid artery 
around the edge of the optic cup These vessels appear at the fifth week 
and begin to disappear at the middle of the third month of embryonic life 
It appears then that such a defect as coloboma, or weakness of, the zonular 
fibers IS due to causes arising m the second or third month — are remote 
from endocrine causation — and are developmental anomalies ” It is seen 
from this that congenital dislocation of the lens can be explained by an 
anomaly of the embryonic vascular system, a mesodermal derivative There 
are cases of arachnodactyly reported which showed ectopia lentis, in which 
the zonular fibers could be seen in the pupillary space attaching to the border 
of the lens In these cases the ectopia lentis was obviously not due to ab- 
sence of the zonular fibers but it could have been due to weakness of them 
Moehlig IS in agreement with this idea He says, “ the lens, while it is 
ectodermal in origin, could readily be affected b}^ the mesodermal supportive 
tissues being weakened ” 

Perhaps a better way to explain the ocular defects was mentioned b) 
Weve He expressed the opinion that the dislocation of the lens is not due 
to a defect of the zonular fibers but rather to the small size and spherical 
shape of the lens Since m many reported cases the zonular fibers were 
normal, this idea is acceptable Passow pointed out that this microphakia 
could be a manifestation of a general mesodermal dystrophy We know 
that the embryonic lens is surrounded by a rich vascular membrane, the 
iiimca vasmlay ys lenhs, the anterior part of which is the pupillary membrane 
The arteries of this tunic, as well as those of the ins, originate from the 
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long posterior ciliary arteries and anastomose with branches of the hyaloid 
artery Hence it is conceivable that any dystrophy of the mesoderm in 
embryonic life could cause dystrophic changes m the tunica vascularis lentis 
(a mesodermal derivative) and so to the lens and the ins 

We have suggested here a theory of the causation of arachnodactyly 
which explains all the usual findings in the disease The theory is not new 
we have only endeavored to adapt it to the whole picture A brief summary 
of the salient features of the literature on the subject and reports of five 
cases are also presented 

Part II Status Dysraphicus and Its Relation to Arachnodactyly 

New significance has recently been attached to arachnodactyly by Pas- 
sow He considers arachnodactyly as identical or closely related to status 
dysraphicus, or “ microform of syringomyelia,” basing his belief on the 
similarity of the signs and symptoms of the two conditions The entity of 
status dysraphicus being practically unknown m the American literature it 
seems necessary to give here a brief outline of the condition before discussing 
Passow’s idea of its similarity to arachnodactyly 

The first suggestion that faulty closure of the neural tube (spinal 
dysraphy) might be an etiological factor in many of the hereditary neuro- 
logical diseases was made by Henneberg, who demonstrated that m syringo- 
myelia tlie spongioblastomas are united at the spinal raphe He felt also 
that syringomyelia was a dystrophy of the spinal cord 

Syringomyelia consists m the proliferation of glial cells m the central 
region about the central canal of the spinal cord and medulla This central 
gliosis characteristically breaks down into a cystic cavity It is believed 
(Henneberg) that the gliosis arises from embryonic cell rests in the spinal 
cord, such cell rests being present because of faulty closure of the neural 
tube Hence the term “ dysraphy ” 

Following the recognition that syringomyelia is a dysraphy of the spinal 
cord Bremer searched in patients with syringomyelia and in their families 
for developmental anomalies which would seem to result from a spinal 
dysraphy He found a considerable number There was a preponderance 
of the span of the extended arms over the body length One of the most 
characteristic signs was the funnel chest and almost invariably associated 
with this defect he found acrocyanosis The hands were usually moist and 
cold Further there was frequently a kyphoscoliosis which might be due 
either to trophic or muscular disturbances Winged scapulae and webbed 
fingers were of more than occasional occurrence Another frequent and 
quite typical sign was a difference in the mammae, one mamma being smaller 
than the other and the mammilla showing less pigmentation Finally there 
was spina bifida often associated with enuresis nocturna, anomalies of the 
ears, highly arched palate, and other signs usually referred to as stigmata of 
degeneration 
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Bremer found these signs not only m cases of typical syringomyelia, but 
also in quite a number of “ normal ” people, and, whenever he found one of 
these symptoms there was always an accumulation of others belonging to 
the same group None of these cases could be diagnosed as true syringo- 
myelia though most of them showed some disturbances of pain and tempera- 
ture sensation, and quite frequently some anomalies in the muscular system 
But the characteristic symptom of syiingomyeha, the progression, was 
absent in all of them On examining other members of the family, typical 
syringomyelia was found in several instances, and almost every member of 
the family showed some of the symptoms described above All these facts 
led Bremer to assume that there is a well defined syndrome that is definitely 
hereditary in character and that forms a continuous line from the normal 
individual to the definitely pronounced case of syringomyelia 

Since most of the structures involved, the sternum, the breasts, the spine 
and spinal muscles, the palate, and the spinal cord are midlme structures he 
calls this syndrome " status dysraphicus ” believing them to be due to 
faulty formation of the spinal raphe 

It was of course difficult to draw any conclusions as to the pathological 
changes that took place in the spinal cord of these patients, since they were 
of no serious nature and did not come frequently to autopsy Therefore 
Bremer followed all the cases which came to autopsy in the Pathological 
Institute m the Umvei sity of Munich for some time and picked out those 
which showed any suggestive sign of status dysraphicus He examined 
four cases, three of which showed increased ghal tissue in an area which 
lay behind the central canal but did not reach the posterioi horns The 
difference between these and normal sections of the cord was not absolutely 
significant, only a few glial cells and mostly fibers being seen The fourth 
case showed hydromyeiia of the spinal cord The changes were mostly in 
the cervical portion, few alterations being observable m the lumbar region 
The most significant feature was a proliferation of the ependyma in the 
central canal Examining lelatives of these cases, m each particular family 
a few members could be found who revealed the typical picture of status 
dysraphicus 

The clinical picture of status dysraphicus was fiist bi ought to the at- 
tention of the ophthalmologist when Tassow”^ published his classical studies 
m 1933 In addition to mentioning tlie general symptoms of status dys- 
raphicus described by Bremer, he noted also the frequent occuirence of 
Horner’s syndrome and hetei ochromia iridis In 50 patients with Horner’s 
syndrome and hetei ochromia he found signs of status dysraphicus in 80 
per cent Later he added moie cases and in the whole series found signs 
of status dysraphicus m an even higher percentage Anomalies of the 
sternum, especially funnel thorax, were common Kyphoscoliosis, winged 
scapulae, and webbed fingers occurred frequently, often together In most 
patients the span of the extended aims was greater than the body length 
Differences in the size and position of the bi easts were noted 
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In fairness to the facts it should be mentioned that Horner’s syndrome 
and hetei ochromia, while being found not infrequently in status dys- 
raphicus do not occui as often as it may seem from i eadmg this review In 
most textbooks Horner’s syndrome and heterochromia are given hardly 
more than passing mention as symptoms m syi ingomyeha Bremer m his 
studies found them m only a low percentage of cases of status dysraphicus 
In this review we have stressed then occui rence since they are of great 
interest to tlie ophthalmologist Passow’s work gives the impression that 
these symptoms occur with gi eater frequency than is really the case In 
searching for cases of status dysiaphicus Passow used these symptoms as 
a guide and accordingly they occurred m a high peicentage of his cases 
It does not follow that they occur m all oi most cases of status dysiaphicus 

Passow felt that these cases ofteied clinical proof that the Horner’s 
syndrome and the heterochromia could be explained by the same etiology 
as the other symptoms of status dysraphicus He attempted also to supply 
experimental proof Up to that time the question of whether heterochromia 
iridis might be the result of sympathetic paralysis had not been definitely 
settled Many authors were unable to produce a depigmentation of the ins 
by sympathectomizmg animals Other investigators on the other hand had 
shown that interruption of the cervical sympathetic lesulted m hetero- 
chromia Passow, in his thorough experiments, showed that heterochromia 
followed a paralysis of the cervical sympathetic only when the paralysis oc- 
curred before development of the anterior layer of the ins and its pigment 
He excised a portion of the right cervical sympathetic m young animals 
Two or three months after the sympathectomy a lack of color was per- 
ceptible in the homo-lateral ins m those animals which were between six 
and eight days old at the time of the operation In older animals, however, 
no heterochromia developed Microscopical study of those irides which 
showed heterochromia revealed a decrease m (1) intensity of the anterior 
pigmented border layer, (2) number of chromatophores m the stroma, (3) 
intensity of the pigment layer These changes were without evidence of 
inflammatory process Passow concluded then that as Horner’s syndrome 
IS dependent on a disturbance of the motor fibers of the ceivical sympa- 
thetic, so heterochromia is dependent on a disturbance of the trophic-vaso- 
motor fibers 

Of course cases of acquired heterochromia and Hoinei’s syndrome can- 
not be included in this group While Passow has shown that Horner’s 
syndrome and heterochromia frequently occui in status dysraphicus and 
are a result of sympathetic paralysis due to the dysraphy, there are never- 
theless cases of Horner’s syndrome and heterochromia which have no rela- 
tion to status dysraphicus Paling of the iris may follow trauma, or severe 
inflammation, or it may be a result of the ordinal y workings of senility 
Likewise Horner’s syndrome is not found exclusively in status dysraphicus 
oi syringomyelia, but may occur in association with various other diseases 
of the cervical cord and medulla, and in various lesions of the neck A 
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quite satisfactory summary of these factors is given in a recent article by 
Dejong 

The facts so far mentioned reveal that status dysraphicus is a distinct 
clinical entity It is of interest to the ophthalmologist because of the fre- 
quent occurrence of Horner’s syndrome and heterochromia iridis 

The similarity of the signs and symptoms of arachnodactyly and status 
dysraphicus becomes apparent as soon as one becomes familiar with the 
two conditions Passow pointed out this similarity m 1935 In arach- 
nodactyly there is an over-length of the extiemities, particularly of the 
hands and feet The fingers and toes are unusually long, thin and tapering 
In status dysraphicus the arms are too long and the span of the extended 
arms is greater than the body length The hands are usually hypertrophic 
but m some cases may be very gracile Web formation of the digits, fun- 
nel thorax, anomalies of the spine, winged scapulae, highly arched palate 
and anomalies of the external ears are common to both syndromes 

The eye findings, however, seem to be entirely different in the two con- 
ditions In arachnodactyly we find congenital luxation or subluxation of 
the crystalline lens and poor reaction of the ins to inydriatics In status 
dysraphicus there are heterochromia of the ins, Horner's syndrome and 
occasionally cataract formation While the analogy of most of the symp- 
toms suggests the relation of the two complexes, the ocular findings seem to 
show the contrary It is possible, however, according to Passow to bring 
the eye findings of the two conditions together on the same basis As was 
shown in the first half of this paper it is possible to explain all the findings 
in arachnodactyly, including the ocular, on the basis of a mesodermal mal- 
development In status dysraphicus, the eye findings are explained by 
Passow as being the result of a dysraphy of the spinal cord, producing a 
paralysis of both motor and trophic-vasomotor fibers of the cervical sympa- 
thetic And he believes all the symptoms of the disease are to be explained 
on a similar basis As already mentioned, Weve " always found the lens 
in arachnodactyly very small, and the dilator pupillae muscle undeveloped 
Passow explains these defects, as well as the ocular defects of status dys- 
raphicus on the same basis In embryonic life the lens is surrounded by a 
vascular membrane, the blood supply of which arises from the long poste- 
rior ciliary arteries A dysraphy then, says Passow, could cause Horner’s 
syndrome through paralysis of the motor fibers of the cervical sympathetic, 
heterochromia through paralysis of the trophic-vasomotor fibers of the sym- 
pathetic, and microphakia and ectopia lentis through tiophic vasomotoi 
disturbance of the tunica vascularis lentis in embryonic life Actually an 
atrophy of the pigment layer of the ins and persistent pupillary membrane 
are quite frequent findings in arachnodactyly, as already mentioned by 
Weve " and Igersheimer Passow showed that after experimentally pro- 
duced sympathetic paralysis m young animals there occurred not only 
Horner’s syndrome but also a dystrophy of the entire ins, the ciliary body 
and the zonules 
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It follows that one should be able to demonsti ate cases of ai achnodactyly 
showing evidence of status dysiaphicus and vice veisa In leviewing the 
literature we found a few such cases mentioned, but, since status dysraphicus 
has been known foi only a relatively shoit time, most observers simply did 
not look for signs of this anomaly m their cases of arachnodactyly Brock 
in his case of arachnodactyly observed acrocyanosis, funnel thorax and 
spina bifida Carrau,^ Weber,®® and Boerger ^® repoited cases of arachno- 
dactyly showing funnel thorax and kyphoscoliosis Muscular weakness 
was often reported and this in some cases might be construed as a symptom 
of status dysraphicus, especially if the muscles involved were of the spinal 
group We were unable to find any case of arachnodactyly with hetero- 
chromia iridis One case was reported, however (Boerger), which may 
have had a Horner’s syndrome In this case he reported that the right hd 
fissure was somewhat larger than the left and the right bulb more prominent 
We can only hazard an opinion that what this case actually showed was a 
small palpebral fissure and enophthalmos of the left eye (Horner’s syn- 
drome) 

Passow reports two cases of his own which strengthen his idea of the 
similarity of the two conditions The first, a 14-yeai-old girl, had spider 
fingers, luxation of the lens and eccentric pupils as well as heterocliromia 
iridis and a difference in the size of the mammae, the smaller mamma be- 
ing on the side of the paler ins The hands weie moist, cold and livid 
there was deformity of the spine, webbing of the fingers, highly arched 
palate and increased reflexes The second case, a 20-year-old boy, had 
spider fingers, luxation of the lenses and a heart lesion as well as over- 
length of the arms and heterochromia iridis As to other symptoms he had 
funnel thorax, winged scapulae, and webbed fingers 

Summary 

Arachnodactyly is a little known developmental disease due probably to 
a maldevelopment of the mesodermal derivatives Status dysraphicus is a 
distinct clinical entity to be explained on the basis of a mild form of syringo- 
myelia There are so many characteristics typical to both arachnodactyly 
and status dysraphicus that there is a reasonable excuse for believing tlie 
two diseases to be identical or at least closely related from an etiological 
standpoint Passow’s idea of the similarity of the two diseases has so man}' 
points in Its favor that further reports are desirable either to confirm or 
disprove the theory 
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CLINICAL MANIFESTATIONS AND STUDIES IN 
PARENCHYMATOUS HEPATITIS - 

By Hugo A Freund, BA, MD, FACP, Deti oit, Michigan 

It is a paiadoxical fact that one of the most accessible and important or- 
gans of the body, the liver, is tlie one about which the least is known The 
multiplicity of Its functions is appreciated but little understood There- 
fore, for practical as well as theoretic purposes, any data concerning liver 
function, metabolism and pathology are deserving of record 

The baffling part of the liver problem lies in our inability to reproduce 
in animals conditions frequently found in man Liver necrosis, hepatitis 
cirrhosis, atiophy and regeneration have all been reproduced experimentally 
with varying degrees of success These experimental lesions and their 
effects ha^ e been carefully studied Yet none have been observed that satis- 
fied every criterion When morphologic altei ations are produced, the physi- 
ologic changes may not strictly parallel those observed in man, in corre- 
sponding diseases, and vice veisa 

Results approximating those seen in man have permitted simultaneous 
studies upon the pathologic histologj' and the physiologic chemistry These 
studies have been earned on in animals suffering from acute or from pro- 
longed Inei damage induced b} ^arlous types of hepatotoxins In making 
comparisons, care must be taken m drawing conclusions, because powerful 
li-ver poisons produce disproportionate changes in different species Fur- 
thermore, it has been shown that the previous diet of the experimental ani- 
mal may, to a large degree, influence the results 

Among the many known chemical agents used to produce parenchymal 
liver damage, the effects of the hydrazine group have been extensively in- 
vestigated Bodansky, Underhill, Lewis and Izume have studied the action 
of the h)/drazmes upon liver metabolism in animals They have shown that 
chronic intoxication with h}drazme and certain derivatives has interfered 
with the glycogenic function Wells was able to show that hydrazine and 
its derivatives produced parenchymal injury to the liver of animals The 
architectural structure of the liver was changed by early damage of the cells 
in the center of the lobule The injury then extended to the periphery of 
the lobule, ultimately resulting in diffuse fatty changes Wells m his early 
work stated that whereas other substances, such as the heavy metals, pro- 
duced changes m other parenchymatous organs of the body, hydrazine lim- 
ited its effects solely to the liver Subsequent experiments have shown that 
this rather unique effect of hydrazine may be produced by a few other sub- 
stances In our series of animals studied thus far, acute intoxication pro- 

* Presented at the Detroit meeting of the American College of Physicians, March S, 

1936 
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duced hepatic injury only In man, however, chronic hjdrazine poisoning 
resulted in changes in other tissues 

In addition to the histological changes in the liver parenchyma, hydrazine 
exercises another very important effect, namely that upon the glycogenic 
function of the body Underhill and his co-workers as early as 1908 began 
studies of this problem They noticed the marked hypoglycemia that re- 
sults from the administration of hydrazine sulphate This reduction in 
blood sugar was accompanied by an almost total disappearance of gtycogen 
from the liver and from the muscles of the body Underhill could offer no 
explanation for this effect Bodansky, using the levulose tolerance test as a 
measure of hepatic injury, carried on extensive investigations of the varia- 
tions in degree of liver damage produced by hydrazine and by certain hydra- 
zine derivatives His observations, which agreed with those of Wells, indi- 
cated that hydrazine sulphate produces fatty degeneration of the liver with 
almost complete disintegration of the hepatic cell without much apparent 
damage to other organs of the body However, more complicated hydrazine 
derivatives and notably phenylhydrazine, when given to the experimental ani- 
mal in quantities sufficient to cause “ liver death,” produced early changes 
in other organs of the body, notably m the kidneys, the spleen, and the bone 
marrow He concluded that the hydrazine group constituted a powerful 
protoplasmic poison that acted chiefly upon the liver and seriously interfered 
with Its glycogenic function 

Later, Izume and Lewis investigated the entire subject again They 
concluded that hydrazine not only prevents the transformation of non-car- 
bohydrate material into glucose and glycogen, but also prevents the synthesis 
of glycogen from glucose This interference with glyconeogenesis inter- 
rupts the process of storage of glycogen in the liver As a result the mus- 
cles are starved owing to the inability of the body to mobilize glycogen for 
their use This condition is identical with that which Mann and his co- 
workers described in the completely hepatectomized animal Intoxication 
with hydrazine and its derivatives results in a failure on the part of the body 
to form glycogen from glucose, from protein derivatives, and from fattv 
acids That the synthesis of lactic acid is prevented also seems probable 

It was my good fortune to have the opportunity of studying the effects 
of a chemical compound from which h} drazine may be derived on two men 
exposed to the vapor of a nitrosamine These two patients had repeatedly 
inhaled this chemical poison in sufficient amounts to produce headache, back- 
ache, abdominal cramps, nausea, anorexia, weakness, drowsiness and giddi- 
ness They were poisoned in a lather unusual manner Both were en- 
gaged as chemists in the production of dimeth^dnitrosamine to be used as 
an inhibitor for the prevention of corrosion Their contact with this chem- 
ical substance was chiefly by inhalation The first patient was assigned to 
the task of development and manufacture of dimethylmtrosamine While 
crigsgcd in this he became ill and could not continue his work He 
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left the employ of the company foi the puipose of seeking medical aid It 
was approximately 16 months later that the second man was assigned to 
resume the pioduction of the substance, at the point where the first chemist 
stopped It was not until the second man developed symptoms and signs 
identical with those observed m the previous case, that the cause of these 
symptoms was suspected The second man’s intoxication followed repeated 
inhalations and the wiping up of a quantity of the substance that was acci- 
dentally spilled on the floor He was the more severely affected of the two 
and died following an exploratory operation Others who had worked in 
the same laboratory and had more or less contact with the suspected chem- 
ical substance were interviewed All of them gave some history of dizzi- 
ness, faintness, headache and weakness 


Case Reports 


Case 1 T C, chemist, aged 29, single The chief complaints are pain in the 
upper right quadrant, nausea, a sensation of weakness in the upper abdomen, and 
occasional abdominal cramps He had cerebro-spinal meningitis at one year, and 
pneumonia and pleurisy at seven years In 1925 he sustained an injury to one of 
his cervical vertebrae In 1932 he suffered from what was diagnosed as “ colitis ” 
and anal fissure He dates the beginning of his present illness to about July 1933, 
at which time he was engaged in the making of dimethylnitrosamine for commercial 
use It was during the development of this synthetic compound that he began to 
feel ill The patient states that on August 2, 1933, after he had been exposed daily 
to the fumes of this substance, he began to believe that the inhalation of it was 
making him ill, and he reported the fact to the company physician on that day 
However, he continued to work irregularly up to August 15, when he felt so ill that 
he decided to quit He complained of exhaustion, headache, cramps in his abdomen, 
deep soreness in his left side, nausea, some vomiting, occasional backache and utter 
fatigue August 16 he noticed that his abdomen was distended and reported it to 
his physician who sent him into the hospital for further observation On August 20 
a paracentesis was performed and about two and a half quarts of fluid were with- 
drawn Although the abdomen slowly filled again, no further tapping was resorted 
to The patient states that he was told that he had “ peritonitis,” and that it probably 
vas tuberculous in origin He entered a sanatorium in Newbuig, N Y Although 
he remained distended for some time no further paracentesis was perfoimed He 
remained in the tuberculosis sanatorium until January 1934, at which time he was 
dischaiged Careful examination revealed no evidence of tuberculosis and the 
patient was returned to his home where he sought further medical advice because of 
the persistence of headaches, abdominal pain, and weakness He remained in bed 
at his home until April 16, 1934, and then left to consult physicians m a large clinic 
in a hospital in New York City He was thoroughly examined but nothing was found 
A submucous resection was advised and ivas performed on May 25, 1934 He re- 
turned home to a small town in New York State, with instructions to rest He rested 
all summer, enjoying a maximum of sunshine Gradually the attacks of pain became 
less frequent The patient states that he was jaundiced at the beginning of his 
illness He also thinks that he had a short peiiod of jaundice in the early part of 
January 1935 He is sure that he never had any fever He has slowly regained his 
w'eight, which at one time he believes was about twenty pounds under his average 
He admits that the entire illness has made him somewhat nervous and depressed 



He does not remember passing dark urine 
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His habits are good He larely takes alcohol Smoked very little prior to 1933 and 
not at all since He is a moderate eater There is no history of tuberculosis, cir- 
rhosis, or of any degenerative diseases in his family His parents and brothers are 
all living and well 



Fig 1 Diffuse Iner injury with multiple miliarj hemorrhages 

Physical examination reveals nothing of importance about his head, neck or chest 
Blood pressure 132 systolic and 68 diastolic His abdomen is slightly above the level 
of his ribs, and shows a moderate panniculus There is tenderness throughout the 
whole abdomen on light palpation, especially m the right upper quadrant vhere there 
IS definite muscle spasm The liver is felt two fingers-breadth below the margin of 
the ribs, it is moderately firm and tender The spleen is not felt All reflexes and 
tests of sensation are normal The non-protein nitrogen is 40 mg per cent Blood 
sugar taken in the middle of the afternoon, after his noon day meal, was 66 mg per 
cent Kahn test negative 

The patient promised to return for more study, but was not seen again until 
February 17, 1936, when he entered Harper Hospital Physical examination at this 
time did not differ fiom the one made ele\en months before Studies of his blood 
and blood chemistry on this occasion w'ere as follows 
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Blood Count Hgb (Newcomer) 84 per cent Eiytluocytes 3,680,000 Leuko- 
cytes 7,000 Color Index 1 1 Reticulocytes 1 per cent Thrombocytes 349,400 
Difterential Count Metamyelocytes 3 per cent, neutrophiles, stab 20 per cent, 
neutrophiles, segm 26 per cent , eosinophiles 0 , basophiles 1 per cent , total of granu- 
locytes 50 per cent , lymphocytes 48 per cent , monocytes 2 per cent 



Fig 2 Acute intoxication with liver cell destruction Hyperchromatic and pyknotic 

nuclear changes 

Urinalysis Fresh specimen color jellow, reaction acid, sp gi 1015, albumin 
0, sugar 0, urobihn 0, acetone 0, diacetic 0, bile 0 Phenolsulphonephthalein test 
Normal output and curve Non-protein nitrogen 30 9 mg per cent, icteric index 8, 
calcium 10 mg per cent, phosphorus 2 mg per cent Van den Bergh Direct, nega- 
tive, indirect, slightly positive Takata-Ara test, negative Albumin-globulin ratio 
943/495 Numerous blood sugar tolerance curves weie done, all of which showed 
an increased tolerance Bromsulphalein test showed normal maximal dye elimination 
Kahn test negative Basal metabolic rate plus one Gastrointestinal roentgenograms 
revealed no abnormal findings Cholecystography revealed a normally functioning 
gall-bladder 
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During tlie patient’s hospitalization, the pulse rate averaged 80 There was no 
elevation of temperature 

Case 2 H B , aged 26, white, single, chemist, complains of pain in his ab- 
domen, weakness, lack of appetite and headache He dates the beginning of his 
illness from December 1, 1934, at which time he began working on the job of pro- 



Fig 3 Diffuse parenchj'mal injury showing nuclear changes in liver cells, mitoses, 
beginning leukocytic infiltration and thromboses in the small veins 

ducmg nitrosamine On December 12, 1934, he dropped a flask containing about 
one liter of this substance, spilling the contents He used an ordinary mop and rag 
to clean up the fluid He was very ill that night and the next day unable to return 
to work About December 18 he began to have pain in his upper abdomen, cramps 
and a feeling of distention He became constipated About December 20 his ab- 
domen became more tender and the distention grew progressivelj worse There was 
a marked loss of appetite, slight nausea, but no vomiting He is uncertain as to the 
time that his skin became yellow, but belieies that it began simultaneously with the 
enlargement of his abdomen His past history is unimportant There is no previous 
record of respiratory, cardiac, renal or gastrointestinal diseases He smokes 20 
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Cigarettes pei day, rarely uses alcohol There is no histoiy of cirrhosis, caidiac 
renal oi vascular disease in his family He entered the hospital on December 26, 
1934 

Physical examination levealed an acutely ill patient, lying quietly in bed, pale 
and somewhat emaciated The sclerae were slightly icteiic, examination of the 
head was otherwise negative Examination of the lungs revealed signs of fiee fluid 
m each pleural cavit)' The heart was not enlarged , the heart sounds were clear and 
of good quality Blood pressure 120 systolic and 76 diastolic Nothing noteworthy 
was found about the peripheral vessels The abdomen was distended and showed 
bulging on both sides There was no visible venous engorgement Both shifting 
dullness and a fluid wave were present The abdomen was not rigid The margin 
of the livei could be felt on palpation about three fingers below the right costal edge 
It was tender No othei organs or masses were palpable The genitalia were nor- 
mal, no masses felt in the testes Prostate and seminal \esicles normal 

On December 28 abdominal paracentesis was pei formed and 3,500 c c of fluid 
removed Paracentesis was performed three times afterwards, at about one day 
intervals, 6,000 cc r\as the largest amount lemoved Two cc of salyrgan were 
given intravenously daily for five days beginning January 10 At no time did the 
temperatuie rise above 99 2° The pulse varied between 80 and 100, and the respira- 
tions between 20 and 26 I saw the patient m consultation on January 20 My 
examination confirmed the previous findings in all respects On the following day 
paracentesis v\as again performed and 5,000 cc of fluid obtained 

Laboiaioty Findings Urinalysis (Jan 4, 1935) Fresh specimen, amber, 
clear , acid , sp gr 1 022 , albumin trace , sugar negatn e , acetone negative , occasional 
hyaline cast, occasional pus cell, no red blood cells Blood count (Jan 24) Hgb 80 
per cent, erythrocytes 4,600,000, leukocytes 9,900, polynuclears 72 per cent, small 
lymphocytes 28 per cent , some variation in the shape and size of the red blood cells 
Blood chemistry (December 28, 1934) Icteric index 16, van den Bergh reaction, 
faintly positive, direct and indirect Kahn test negative Roentgenogram of chest 
(Dec 27, 1934) Slight elevation of the right diaphragm There is apparently a 
pneumonitis in the right base Fluoroscopic examination shows movement of the 
right diaphragm The remainder of both lung fields is clear There is no evidence 
of pulmonary tuberculosis Examination of ascitic fluid Sp gr 1010, Wright’s 
stain of centrifugated fluid showed a few red blood cells, and 61 per cent poly- 
nuclears and 39 per cent lymphocytes Kahn test negative Non-protein nitrogen 
22 2 mg per cent Albumin 035 grams, globulin 0 38 grams, fibrinogen negative 
Total protein 0 73 grams Calcium 9 78 mg, phosphorus 3 55 mg , cholesterol, faint 
trace present An exploratory laparotomy was performed Summarj of data re- 
corded by surgeon “ Large amount of yellowish ascitic fluid Liver extremely 
engorged, about a hand’s breadth below margin of rib, smooth and purplish in color 
Spleen markedly engorged and lobulated, purplish in color Gall-bladder and duct 
somewhat thickened, no stones, emptied readily Omentum letracted with many 
adhesions to the abdominal vuscera Appendix buried in a mass of adhesions The 
pancreas appeared normal The peiitoneum and the mesenterj were smooth and 
not injected No tubercles were seen The patient stood the operation poorly ” He 
died on January 28 

Autopsy I am indebted to Dr Lewis foi the following notes (Only data bear- 
ing on the condition are recoided ) Postmortem suggillation is extreme Rigor 
mortis is marked throughout entire body Conjunctivae, sclerae and the skin are 
slightly jaundiced Superficial lymph glands are palpable Right pleuial cavity 
contains about 400 c c of serous fluid Left pleural cavity contains about 100 c c of 
blood stained serous fluid The pleural sui faces are ev^erywhere smooth and glisten- 
ing The pericardium contains a slight excess of pericardial fluid There are a 
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number of small subpericardial hemorrhages The heart weighs 230 grams The 
myocardium is light brown in color, very soft and flabby There is dark blood in 
all the chambers , no agonal clots Lungs The right lung weighs 290 grams The 
left lung weighs 320 giams The left lower lobe is dark red, firm in consistency 
There are small hemorrhages in the bronchi and trachea The spleen weighs 320 
grams It is extremelj soft The pulp is uniform, mushy in consistence and rather 
darker than normal There are some adhesions and some fibrinous exudate over the 
upper portion of the spleen The gall-bladder contains about 20 c c of dark greenish- 
brown viscous bile The biliary channels are patent The liver weighs 1,380 grams 
It IS dark, greenish, mottled brown, rather firm in consistence On section it presents 
a definite, greenish-brown, mottled appearance The stomach is somewhat dilated 
The mucous surface is thickened and the rugae are deep In tlie prepyloric region 
there are numerous superficial hemorrhages and one small superficial ulceration, 
measuring 2 cm at its greatest diameter The duodenum, the jejunum, and the 
small bowel are not remarkable The mesenteric lymph glands are markedly enlarged, 
and very pale and pinkish in color The lower portion of the ileum is thickened Its 
serous surface is covered by a firm, fibrinous exudate There are occasional super- 
ficial hemorrhages scattered throughout the entire mucous surface of the small bowel 
The appendix is long, retrocecal and covered by old adhesions The adrenals are not 
remarkable Kidneys Combined weight of the kidnejs is 300 grams They are 
dark brown in color, the capsule is thickened and is fairly adherent to the underlying 
cortex On section the renal markings are not well defined Bladder and prostate 
reveal nothing abnormal Summary of microscopic findings (P S Morse) Liver 
Acute diffuse degeneration of the whole parenchyma w'lth focal and diffuse areas of 
necrosis The necrotic areas are infiltrated with round cells and phagocytes Mul- 
tiple periportal miliary hemorrhages Areas of intense regenerative proliferation of 
liver cells with marked irregularity in size and staining reaction of protoplasm and 
nuclei Kidney Acute terminal passive congestion Glomeruli and tubules normal 
Some bile retention in tubules Small intestines Marked proliferative productive 
peritonitis Thickening, edema and round cell infiltration of peritoneal coat Heart 
muscle Virtually normal, slight edema, no hypertrophy or muscle cell destruction, 
no fatty infiltration Suprarenals Normal cortex and medulla, no necrosis, no 
adenomatous zone, no small cell infiltration Spleen Postmortem autoljsis, no cel- 
lular changes Lymph nodes Diffuse fibrosis, increase in size of coarse trabeculae, 
edema of gland as a whole, scarcity of germ centers Bone marrow' Red marrow 
shows usual myeloid picture 


Animal Experiments 

1 he nitrosamines have not been extensively used m industry Manufac- 
turers of the chemical had no occasion to suspect that its use, much less its 
inhalation, was fraught with danger It is a clear yellow liquid soluble in 
alcohol, of surface tension one-sixth that of ivater It has a slightly pun- 
gent, though not unpleasant odor It is not particularly irritating to the 
mucous membranes It has no corrosive action wdien applied to the skin 
In this instance it ivas intended for commercial use as an inhibitor of 
corrosion and a stabilizer In the process of manutacture the following 
chemical steps took place 
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As I was unfamiliar with the toxicity of climeth} Initiosamine and the 
literature contains no data bearing on the subject, it was decided to study the 
effects first upon mice, and latei upon larger animals A white mouse was 
placed m a one-hter jar, to the lid of which was fastened a gauze screen, 
saturated with 10 c c of dimethylmtiosamme The jar was not sealed, a 
small amount of air being allowed to enter at the top The immediate effect 
of the substance was irritation of the eyes, nose and skin, although the re- 
action did not seem to be a violent one The respirations were not appai- 
ently affected In a short time the mouse appeared sick and remained quiet 
In 18 hours, mice subjected to one-half hour exposure to the fumes died m 
convulsions Autopsy of such mice repealed nothing unusual on gioss 
examination There was perhaps slight injection of the peritoneum, some 
reddening of the bronchial mucosa On micioscopic examination the liver 
was the only tissue affected Thcie was diffuse legeneiative hypertiophy 
and proliferation of liver cells Theie uas maiked Aaiiatioii in shape and 
size and staining qualities of the nuclei of the hvei cells Marked irregu- 
laiit) ot chiomatm distribution ^^as obseived with pjknosis and autoljsis 
A dog, weighing 12 kilos, was placed in a box and a small amount of an 
was permitted to enter Gauze saturated with 30 c c of dimethylmtro- 
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samine was fastened to the lid of the box The animal was kept in this 
chamber for 30 minutes Except for occasional sneezing the animal did not 
seem to be iriitated by the fumes of the substance He was happy when 
removed from the box and showed no ill effects fiom the fumes Eighteen 
hours later the dog had a mild convulsion His blood sugai at that time 
was too low to read Intravenous glucose was administered Although 
the animal recovered slightly, it was impossible despite continued intravenous 
administration of glucose to influence the constant twitching The blood 
sugar level could not be brought up to normal The dog died m hypo- 
glycemic shock At autopsy gross examination revealed nothing abnormal 
m any of the tissues of the chest or abdominal cavity Blood removed from 
the heart revealed no methemoglobm Microscopic examination The liver 
showed acute diffuse degenerative changes, evidenced by necrosis, especially 
111 the region of the central vein with marked shrinking and acute atrophy of 
liver cells at the periphery of the lobule This process had led to an enor- 
mous apparent widening of the bile capillaries In the necrotic areas in- 
filtration of phagocytes and phagocytosis had barely begun Many liver 
cells had lost then staining quality m atrophic areas Only the nuclei took 
the stain Lungs Acute diffuse pulmonary edema with acute terminal 
passive congestion Relative atelectasis The larger bronchi were filled 
with mucus and desquamated epithelium Heart Normal throughout 
A second dog weighing 10 5 kilos, was then subjected to inhalations of 
10 c c of dimethylniti osamme for a period of five minutes daily m the 
same chambei The animal did not seem iiritated b}'^ the exposure On 
the fourth day the dog appeared less active than he had been previously 
He played about, however, fairly well On the fifth and last day that the 
dog was subjected to the inhalations he seemed less active On the sixth 
day the sclerae and mucous membranes were distinctly jaundiced The 
urine contained a moderate amount of bile The dog drank glucose and 
water freely, but refused to eat On 'the seventh day the animal twitched 
occasionally There was no spasticity Vomitus of clear fluid on two oc- 
casions The gait was somewhat unsteady but there was no paralysis 
Autopsy There were no abnormal findings in the gioss examination 
Microscopic findings The liver showed uniformly distributed diffuse hemor- 
rhages around the central veins, which extended peripherally and did not 
involve the portal area No changes Avere noted in the pancreas, spleen, 
supiarenals, kidneys and heart muscle 

Experimental cirrhosis resulting from hepatic injury has been produced 
in many ways Moon has completely reviewed this subject Of all the 
hydrazines only phenylhydrazine is used in the practice of medicine Its 
pharmacologic action is well understood and differs greatly from that of 
many hydrazine salts Hurst and Hurst AA^ere able to produce cirrhosis Avith 
ascites by the simultaneous administration of hydrazine sulphate and man- 
ganese dioxide In their animals a diffuse parencliymal destruction took 
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place involving the entiic livei lobule which chftcied histologically fiom the 
effects of dimethylnitrosamine 

In all likelihood this diffeiencc is due to the fact that dimethylnitio- 
samine is earned by the aiteiial blood to the livei cell wheie it exeits at least 
a twofold action, fiistly it causes liver cell destiuction and secondly it is 
glycogenolytic In this respect it differs fioin othei hepatotoxms that have 
been studied, and by the same token it affords anothei method of appi oach to 
the study of liver problems 

Summary 

The chief points in oui knowledge of the toxic parenchymatous hepatitis 
due to dimethylnitrosamine ma)' be summaiized as follows 

1 Dimethylmtiosamine is a volatile toxic substance which upon inhala- 
tion exerts a destructive action on the liver Its use should be considered 
as an industi lal hazard Its immediate and remote toxicological effects have 
been described It piobably is reduced in the hvei to a hydrazine and acts 
m that form 

2 The primary seat of action is about the center of the liver lobule where 
It produces a degeneiative necrosis of the livei cell Continued and more 
intensive poisoning icsults in the destruction of all liver cells Ultimately 
partial bile duct obsti action takes place 

3 Dimethylnitrosamine destioys the glycogenic function of the liver 
Hypoglycemic shock, m all respects resembling that seen in the hepatec- 
tomized dog, may be produced with dimethylnitrosamine When recovery 
takes place, glyconeogenesis is impaired Muscle glycogen reserve is 
diminished 

4 Two human cases are reported of toxic parenchymatous hepatitis with 
ascites, due to poisoning with dimethylmtiosamine Toxic portal cirrhosis 
with ascites may be experimentally produced with dimethylnitrosamine 
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PAIN AND PAIN EQUIVALENTS IN HEART DISEASE 

By Clough Turrill Burnett, MD, FA CP, Dcnvo, Colotado 

Approximately 90 pei cent of all non-ti aumatic sudden deaths are 
cardiovasculai m origin, and 65 per cent are due to coronary aitery dis- 
orders A study of these cases of sudden death demonstrates a strikingly 
laige number who ga-ve a histoiy of precoidial or near-by pain preceding or 
during the fatal illness Ihe majority of these show pathological evidence 
of antecedent changes in the coronary vessels — namely sclerosis, but these 
changes were not the cause of death Some added mechanism caused a 
sudden caidiac standstill 

This tragic event — sudden cardiac death — is well known even to the 
laity, but the symptoms leading up to it are not so well known, nor is it suf- 
ficiently lecognized that piactically all of the earlier symptoms may be en- 
countered m disorders not at all associated with the cardiovascular system 
Of these eaily evidences of coronaiy disorder, pain is both numerically and 
psychically the most impoitant manifestation Because of this frequency 
of pain and its effect upon the patient’s moiale, a consideration of the various 
types of cardiac pain, then origin and distribution and associated symptoms 
and signs will be presented, and an attempt made to differentiate pains which 
are a manifestation of cardiac disoider from those arising fiom other tissues, 
and tending to cause diagnostic confusion 

At a period when anatomical changes occupied the centei of the medical 
stage and before distuibed physiology was seriously considered as a cause of 
disease piocesses, Hebeiden in 1768, undei the title “Some Account of a 
Disordei of the Bieast,” gave the first clear description of the condition since 
known as angina pectoiis He stressed the importance of nervous and 
mental influences and stated that this condition belongs to the class of the 
spasmodic, lather than that of the inflammatory complaints Throughout 
the histoiy of this disease it seems apparent that medical men are peculiarly 
susceptible to it John Huntei recognized the idle of emotional strain and 
wrote that his life was in the hands of any rascal who chose to annoy him 
He died in a fit of temper But that emotional strain was not the sole 
factor was suggested by Jenner in 1799 when he described the frequent asso- 
ciation of angina with disease of the coronary arteries Three years before 
he had seen Hunter m his second attack and suggested in a letter to Heberden 
this probable association 

It was not until about 50 yeais after Hebei den’s first article that Reeder 
(1821) suggested that many other conditions might produce a type of pie- 
cordial pam sufficiently similar to justify the use of the term “ pseudo- 
angina ’’ From this period until the latter part of the last century there was 

* Received for publication October 8, 1936 
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little added until the wiitings of Mackenzie, Allbutt, Wenckebach, and Osier, 
who in 1897 stated that angina pectoris is “ not a disease but a syndrome or 
symptom complex ” Sir Clifford Allbutt, m a letter to Dr Robert L Levy ^ 
gave his last definition of angina pectoi is “ Angina pectoi is is a pain, some- 
times slight, sometimes agonizing, arising usually under the sternum and 
leferred in certain definite directions, due to stretching of the outei coat of a 
morbid aorta, or m a few cases of that of the heart itself This is my 
first hasty suggestion for your ‘ definition ’ ” 

In late years the term pseudo-angina has largely been discarded, although 
as recently as five years ago Harlow Brooks " used it to designate a condition 
“ where anatomic defects do not exist m the heai t or aorta, whereas m true 
angina pectoris I hold that lesions exist to a recognizable degree in prac- 
tically all instances ” He believed that most patients with pseudo-angina 
were neurotics, but appears not to have taken into account the existence of 
a significant number of instances of true angina pectoris m which neither 
physical nor electrocardiographic examination reveals unequivocal evidence 
of heart disease Current writers employ the terms angina pectoris and 
anginal syndrome synonymously, although the present tendency is to modify 
the latter with a qualifying phrase as to etiology’’ 

Throughout this latei period there have been three mam theories of pain 
production m the heart Allbutt believed that the pain arises m aortic lesions 
mainly Opposed to this was the teaching of Mackenzie that the pain was 
due to exhaustion of the myocaidium induced by coronal}^ artery disease 
Closely related to this was the theory of Allan Burns who m 1809 attributed 
the pain to anemia of the heart muscle Sigler ® recently shows that the 
carotid sinus reflex is increased in the vagotonic individual and suggests that 
resultant coronary vasoconstriction and myocardial ischemia may be the 
cause of angina At the present time, the majority of workers consider 
ischemia of the heart muscle as the most acceptable cause of angina pectoris 
But that this is not the sole cause was shown by Katz * recentty While 
bodily exercise and generalized anoxemia may precipitate attacks m patients 
subject to anginal seizures — usually' Avith rather characteristic alterations in 
the electrocardiogram, which are similar to those occurring m spontaneous 
attacks — Katz^ has demonstrated that similar ischemic changes may' be 
experimentally produced in normal persons without causing precordial pain, 
which observation leads this author to conclude that some other factor than 
ischemia plays an important role In animal experiments Katz shows that 
“ Continuous pain can be produced in contracting skeletal muscle when the 
muscle IS rendeied ischemic”, that m the dog “ Pam response in as not due 
to the occlusion of the coionary artery, but to stimulation of afferent pain 
fibeis located in the ner\e plexus surrounding the Ncssels ” Pie concludes 
“ The stimulus foi pain appears to consist of some metabolic product pro- 
duced quantitatively' in proportion to the vork done by' the heart The 
amount of the product produced is increased vhen the heart voiks ineffi- 
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ciently, especially when the diastolic blood piessure is elevated, because the 
heart has to exert more effoit in laising the pressure of its contents above 
the diastolic aortic piessure ” 

Evidence® derived from expeiimental arrest of the cn dilation of the 
human limb, carried out with and without associated effort, seems to justify 
the belief that whenevei, m the presence of scleiosis or other coronary artery 
obstruction, the work of the heart is so inci eased that the demands upon the 
coronary circulation exceed the vessel capacity — anginal pain ensues These 
experiments showed likewise that fatigued muscles failed to exhibit pain 
under similar conditions, suggesting an explanation for the clinical ob- 
seivation that the failing heait muscle is rarely associated with anginal 
attacks 

Thomas McCi ae ® challenged the idea that angina pectoris is always due 
to coronal y disease and believed that we should regard this disease as one 
having a multiple etiology, including myocardial disease, viscero-sensory 
reflexes, and possibly puiely neuro-psychic mechanisms It is certain, at 
least, that extra-cardiac factors piecipitate attacks Early gastric lavage 
prevented attacks m one patient , m anothei prostatic treatment “ cured ” 
the angina I have in mind also a man whose anginal attacks were relieved 
for a period of many months following a cholecystectomy, yet later he again 
suffered from angina and died m his second attack of coionary thrombosis 

In a very lecent lepoit’ experimental and clinical evidence is presented 
in support of the statement that “ Angina pectoi is is due to acute, spasmodic, 
incooi dinated contractions of the esophagus and stomach” Dr Jackson’s 
presentation of this subject at the Kansas City meeting of the American 
Medical Association was quite convincing, but coi i oboration must be forth- 
coming before such a novel theoiy can attiact moie than passing interest 

Warthin® taught that sjphihs plays an impoitant lole m the causation 
of atherosclei osis, hence that coronary thiombosis and angina pectoi is occui 
more frequently m syphilitics To all of Wai thin’s students it was well 
known that he found evidence of syphilis where his contempoi aries weie 
unable to satisfy themselves as to its occurrence Scott ® also found one- 
half the cases of coionary aiteiy disease dependent upon syphilis Others 
do not find that syphilis piedisposes to coionary scleiosis Certainly piesent 
day teaching does not stress syphilis as a cause of angina pectoris The 
race in this countiy most extensively invaded by syphilis, the negro, shows a 
notable freedom from the anginal syndrome Roberts of Atlanta ofters 
as an explanation of this fact that the negio “ never woiiies very long about 
any one thing at any one time,” and suggests that “the white man’s buidcn 
IS his neivous system ” An English phjsician, Donnison,^" who had a con- 
siderable experience in the Oiient, stated that he had nevei seen angina 
pectoris in natives in Central Asia oi China An inquny dnected to a 
physician of 40 yeais’ experience m India coiioboiates this observation 
Wenckebach noted as eaily as 1904 the maiked difteience in the incidence 
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of angina pectoi is among a i ural population as compared to that of the cities, 
but when he went to Vienna he observed a marked increase m these cases 
in his practice, and also that there was a further significant increase m the 
years of and after the War, which increase he attributed to worry and strain 

It IS probable that the presence or absence of the anginal syndrome is to a 
consideiable extent dependent upon the degree to which the ner\ous system 
of the individual is sensitive to various influences, physical and psychic, for 
it has been amply proved that extensive limitation of the coronary circulation 
may exist without pain or other evidence of the anginal syndrome It may 
be assumed that such individuals have a high threshold of sensitivity to those 
influences which act as a “ trigger mechanism ” and set off the painful attack 
in susceptible individuals There is some evidence that this “ trigger 
mechanism” is associated vith an endocrine imbalance, since adrenalin is 
known to piecipitate attacks m individuals subject to angina and not m 
controls 

It appears that theie is no constant toxic or degeneratne etiolog)^ and 
that angina pectoris must be looked upon as the result of a combination of 
reactions m the nervous and circulatory systems induced m certain individ- 
uals by the stress and strain of life In general, angina pectoris is noted in 
the aggressive, head of the procession, stocky individual, rather than in the 
neuro-circulatory under-nourished type 

Until fairly recently angina pectoris was consideied, if not definitely as a 
disease of the intelligentsia, certainly as a disease of the upper classes, but 
even this idea is losing giound Many^® doubt the importance of occupa- 
tion It has been pointed out “ that ivhile “ occupation does not appear to 
play a significant part pi detei mining those whose coronar) arteries are af- 
fected by scleiosis — with respect to the occurrence of pain, however, occupa- 
tion seems to be of real importance,” and that pain occurs m a significantly 
higher peicentage of housewives and manual laborers than in clerical, skilled 
workers and professional men These conclusions are drawn from patho- 
logical lecords of the Presbyterian Hospital of New York City where the 
women occupying the ward beds are usually of the hard working class 
Piobably, records drawn from groups more fortunately situated may not 
agree on this point It is notable that the former predominance of males 
IS diminishing, piobably due to entrance of women into the stress of in- 
dustrial, business and professional life 

Several writers have suggested that the “ heart mindedness ” of the 
laity during the past two decades may play an important part m the apparent 
inciease in the vaiious manifestations of coionaiy aitery disease This may 
be a factor m the increased frequency of piecordial pain, but it seems more 
piobable that the mode of life of the past tvo generations has led to a 
piogiessive inciease in Aascular degeneration, especiallj of the coronarj 
^essels — to quote Osier ” in the make-up of the machine, bad material was 
used foi the tubing, ’ and vith the inci eased stiain of the past tvo decades 
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the “ tubing ” is inadequate to the strain Most of us are aware of families 
showing this type of defective “ tubing ” But m the members of such 
families m whom we encounter pam as a presenting symptom, we will al- 
most invariably find excess stiam of some type as a precipitating cause of 
the painful attacks 

The mechanism of the pam production in these cases has been the sub- 
ject of numeious essays, the majority favor the view that m some manner 
a transient ischemia of the heart muscle occurs In occlusion of the artery, 
either slowly produced or by sudden thrombosis, there is no question as to 
the production of anoxemia, but whether m the paroxysmal transient at- 
tacks of precordial pain coronary spasm occurs is an unsettled question, al- 
though It seems the most reasonable explanation That disturbed metabo- 
lism may be a factor m the induction of spasm is established by the work of 
Blumgart and his associates These authoi s have reported a significant 
number of instances of complete relief of pam in angina pectoris following 
total thyroidectomy Beach and others have noted similar relief following 
subtotal thyi oidectomy It is conceivable that a vagus pressure mechanism 
is present m some of these thyroid cases, but it is usually conceded that the 
lowering of metabolic rate, and hence of the circulatory demands of the body, 
is the basis of the improvement 

The question is often raised why heait pain is not felt m the heart The 
answer entails an intimate knowledge of the visceral nerve supply Ordi- 
narily painful sensations do not arise in the heart , therefore, the brain is not 
accustomed to recognizing heait pam, hence when an adequate stimulus 
occurs the pain is frequently registered as from some othei body area The 
factor of spiead of impulse has to be taken into consjderation, since in many 
instances of excessive heait pain there is an overflow to adjacent areas 
Less readily understood is the mechanism involved in those anginal cases 
in which the pain is first appieciated at some point well removed from the 
heart, whence it is transmitted to or towards the heart — a leverse radiation 
pi ocess 


Age at Which the Anginal Syndrome Appears 

Most cases of angina occur aftei 50, but theie is ample evidence that 
childhood and early adult life are not exempt Heberden had one case at 
two years There exist repoi ts of a seven weeks infant which died sud- 
denly and at autopsy showed advanced degenerative coronary changes, and 
of a 13 year old girl whose left ventricle luptured due to advanced coronary 
sclerosis Theie is evidence^® that coronary nan owing may be a sequel 
of acute iheumatic caiditis and manifest itself as early as the second decade, 
and that these patients not infrequently siiffei from severe and typical 
anginal pain There aie numerous instances m the third and fourth decades 
An associated study of impoitance in this connection is that of the 
pathology of coionary sclerosis 
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Lear}'^^® has demonstrated this change as early as the third day of life, 
and finds it is “not lare m the fiist decade, moie common m the second 
with fatal thrombosis m the thud and later decades” He believes that 
“ Atherosclerosis is a disease and not the inevitable consequence of age,” and 
that it IS due to a disturbance in the cholesterol metabolism 

Relationship between Angina Pectoris and Coronary Thrombosis 

In patients with coionary aitery disease angina is apt to follow strain, 
physical or emotional, whei eas when coronary thrombosis occurs its onset is 
often while the patient is at rest Certain instances of angina occurring 
during sleep may be the result of strain during a night-mare Either type 
of seizure may occur with or following meals, a reflex eftect that is not 
understood Leuten reports two instances of coronary thrombosis which 
followed closely upon the taking of a cold drink In such cases there aie 
two possibilities, a reflex coronary constriction with sequential thrombosis 
or a direct effect of cold upon the heart Several woikers have demonstrated 
changes in the T-wave of the electrocardiogram following the ingestion of 
cold water, but in these instances there was a considerable amount of water 
taken which may have caused an axis shift capable of producing similar 
changes in the T-wave 

Anginal seizuies preceded the final occlusion in 22 4 per cent of 370 
cases of coronary thrombosis, and in 45 1 per cent persisted or appeared 
after the occlusion These figures appear to disprove the earlier idea that 
anginal attacks are not observed following occlusion It is probable that 
the temporary muscle failure sequential to the infarct causes the disappear- 
ance of the former paiftful attacks, but with recovery these may be renewed 

No attempt will be made to differentiate the type and reference of pain 
occurring in angina and in coronary thrombosis The diagnosis rests in 
part upon the antecedent history, the occurrence of preceding similar attacks, 
especially m angina, and the presence or absence of a strain factor, but m 
each the immediate pam may be identical in type, in point of origin and m 
distribution It is the sequence of events which tells one whether this attack 
IS a recuirence of angina pectoris or a new situation to be dealt with — cor- 
onary thrombosis Various authois have differentiated cases by the 
occurrence of high or low substernal pain and the reference of this pam to 
one or both arms The writer is unable to make such a differentiation 
Likewise, there is too often an absence of the crushing, tearing, agonizing 
pain of the classical textbook description When this pictuie occurs diag- 
nosis is made easier, but because in either angina pectoris or coronary 
thrombosis the pam may be mild or absent, or may originate at a point 
apparently not related to the heart, or may not be referred to either arm and 
even not transmitted beyond its point of origin — because of this variation in 
symptomatolog}”^, some consideration of those symptoms which may take the 
place of pam and their importance m diagnosis is m order 
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Usually the anginal patient duiing the shoit attack lemains quiet, larely 
even moaning, theie aie no theatiics, as so often noted in the cardio-neurotic 
who complains of pain Aftei the attack is ovei he tells of his pain The 
observei is keenly awaie that momentarily the patient is in agony While 
the attack is ordinarily immobilizing, that is, the patient “ stops in his tracks,” 
there are some who continue walking at a slower pace with relief I have 
under my care at the present a man of 69 yeais who has frequent attacks (I 
have seen him m one severe seizure), and whose greatest relief comes with 
slowly pacing around his loom Wenckebach compaies this Avith “ second 
wind,” a physiological phenomenon of which we know lemarkably little 
Conti ast both of the foiegomg with the restless and panicky seizuie asso- 
ciated with tobacco sensitiveness 

As a rule, the anginal attacks are of short duration — a few minutes, very 
rarely 15 to 30 minutes, a point of diflferentiation between angina pectoris 
and coionary thrombosis, for m the latter the pain continues until relieved 
by morphine, unless of the veiy mild or painless type In both conditions 
the pain is unmtei rupted, though there may be slight changes of intensity 
which are not dependent upon diugs On the other hand, in the neuroses 
there is a notable vai lation in the intensity of the pain as described by tlie 
patient 

Dyspnea is not a common accompaniment of pain, though occasionally a 
paroxysmal dyspnea appears with the pain In one reported case the 
attacks could be averted by deep bieathing 

In certain instances in which pain does not occur the patient may i emain 
perfectly still during the attack and m every lespect behave precisely like a 
patient experiencing the usual agonizing pain Patients frequently expeii- 
ence m their seizures other symptoms in lieu of pain and such symptoms 
may be considered as equivalents of pain According to Libman “■* these 
pain equivalents are more fiequently noted m individuals who aie hypo- 
sensitive to ordinary painful impressions Not infrequently, m lieu of pain, 
dyspnea of an arresting type is experienced This is sudden, paroxysmal, 
often nocturnal and accompanied by the classical sense of impending death, 
lasts during the attack and may disappear as suddenly as it appeared 

A similar clinical s)mdrome in which the dyspnea does not disappear may 
be due to a thi ombotic closure of a coronary vessel 

I have seen several instances of coionary occlusion in which the pre- 
dominating and initial featuie was sudden dyspnea Two seizin es occurred 
by coincidence in a theater In one a well known actor was f oi ced by dyspnea 
to stop 111 the midst of his lines, m the second instance a woman of SO 
years was seized with such sudden and urgent air hunger that she had to be 
carried from the theater She had no pain at any time, but a terrifying 
dyspnea, yet she presented all of the usual signs of infarct, including a pen- 
\cardial rub Both of these cases showed unmistakable evidence of occlu- 
sion , neither had significant pain 
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Profuse localized sweating may occui as an equnalent of pain Such 
sweating should not be confused with that which commonly occui s with 
the shock of coionaiy thiombosis, noi with the less maiked sweating of 
angina pectoris 

Palmer repoits a case of a ph}sician of 61 years who, two weeks aftei 
an attack of piecoidial nocturnal pain, lasting one hour and requiring 
morphine, awoke to find the piecordium, shoulder and left arm drenched 
with sweat , elsewhei e no sweating There Avas no pain, pressui e or heavi- 
ness He had had similai painful attacks two and six years previously 
This case is repoited as a case of angina pectoris 

Mackenzie notes local flushing and sweating Avith angina pectoris attacks 
V aquez notes fleeting A^asomotoi phenomena m angina pectoris Osier 
described one case m whicb piofuse sweating pieceded an attack of pain by 
one-half hour which, hoAvever, may have been an attack of coronal y throm- 
bosis Avith late pain These changes repiesent reflexes from the heart or 
aorta to SAveat glands, ciliary muscle or to end organs m the abdominal 
viscera 

A doctor of 67 years Avho, at the onset of his attacks had typical anginal 
seizures and later an occlusion, has during the past tAvo years had attacks 
Avithout pain initiated by marked salivation, nausea, and vomiting If 
he stops at the onset of the attack, only the salivation occurs After the 
attaclc he voids copiously This has recurred frequently and over a long 
period and has not been associated Avith physical or electrocardiographic 
changes indicative of infarct Save for the absence of pain and the symp- 
toms described, the patient’s sensations are those of his former anginal 
attacks 

Paroxysmal headache, vertigo, nausea and vomiting, and a sudden feel- 
ing of great weakness have all been described by reliable clinicians as 
pain equivalents in angina In some instances these appeared in the course 
of a classical angina as phenomena substituting the pain, in others they 
represented the presenting symptoms m a patient Avho Avas thought to be free 
from any cardiac complaints, yet died suddenly and shoAved at autopsy cor- 
onary 01 aortic disease AVithout other cause for sudden death It is probable 
that the vagus nerve plays a role in this confusing symptomatology This 
nerve furnishes not only motor, but large sensory branches to both the 
gastrointestinal tract and the heart In addition, there are numerous sym- 
pathetic patliAvays betAveen these tA\o systems By either of these routes 
It IS possible foi pain or other sy mptoms to be registered as from a tissue in 
Avhich It does not truly arise 

Relationship betaveen the Symptoms or Coronary Disease and 

Congestive Heart Failure 

Angina and heart failure are antagonistic conditions The failing heart 
is incapable of causing the true anginal seizure With the control of failure 
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With digitalis, the muscle may recover sufficiently to cause a leturn of the 
painful attacks which existed piioi to decompensation In failure, local 
anoxemia exists, the muscle performs inefficiently Ceitainly disturbed 
metabolism of the heait muscle is present, but nothing compaiable to the 
seizure of angina pectoi is occurs unless coi onary thrombosis develops The 
most satisfactoiy explanation for this so fai advanced is the fatigue anox- 
emia theory previously mentioned 

When occlusion occurs m the course of heart failure, if not immediately 
fatal, the symptoms charactei istic of thrombosis may not appear at all To 
the existing failure there is only an increase in already existent symptoms, 
often without any acute pain 

The Electrocardiogram in Coronary Disease 

The changes in the standaid lead electrocardiogram in coronary throm- 
bosis are too well known to require more than passing comment These 
changes in the R-S-T complex are initiated within a few hours of the onset, 
larely returning to normal within six to twelve months, and there are per- 
manent alterations in about 25 per cent of cases As a lule, in addition to 
fusion of the R- and T-waves, there are distinct T-wave changes, generally 
some degiee of inversion, but this is inconstant Lead IV or some type of 
chest lead has offered some assistance both m diagnosis and prognosis, but 
with this technic normal variations introduce considerable confusion, per- 
haps more than in the case of the standaid leads Until cardiologists can 
agree as to a standard or standard chest leads, cai diogi aphic diagnosis must 
rest upon the original standard leads While the electi ocardiogram is of 
great value in diagnosis in many instances, it must be admitted that exact 
coi relation between the lesion and the electrocardiogram is impossible 

Because of the progressive changes which take place after an acute 
closure of one of the coionaiy vessels, the greatest amount of information 
will he derived from serial electrocardiograms, prefeiably taken daily In 
this manner transitional changes will be shown, which would be missed in 
single records This need for serial curves in cases of suspected acute 
occlusion IS manifested by the fact that in rare instances tracings may remain 
normal or only slightly abnormal foi several hours following occlusion, a 
point of importance m the differential diagnosis of coronary thrombosis and 
of acute surgical conditions in the abdomen Hurxthal"® warns against too 
great reliance upon the electrocardiogram in such instances Furthermore, 
changes m the curves characteristic of infarct may be produced by myo- 
cardial ischemia bi ought on by a sudden myocardial insufficiency when the 
force IS insufficient to drive the blood through narrowed or even normal 
coronary vessels , there is not acute closure of the vessel, but ischemia just 
as surely follows 

The serial changes described as charactei istic of infarction take 
place in a fairly short space of time, ordinarily hours to days Similar 



PAIN AND PAIN EQUIVALENTS IN HEART DISEASE 


1165 


changes developing more slowly are known to be associated with a myo- 
cardial fibiosis sequential to a chionic progressive coronary sclerosis, there- 
fore, it IS necessary to consider the time element m the interpretation of 
progressive changes in the R-S-T complex 

There are a few records of electrocardiograms duiiiig a spontaneous 
attack of angina pectoris and several dm ing induced attacks , in all of these 
the T-wave becomes flat or inverted and the S-T interval depressed * In 75 
per cent of 40 anginal patients similar changes followed effort, not neces- 
sarily associated with pain Experimentally induced anoxemia furnishes 
curves identical with the preceding, but these are transient, completely dis- 
appearing with adequate oxygenation It is probable, therefore, that myo- 
cardial ischemia is the immediate cause of these changes observed during 
attacks of angina pectoiis 

In spite of all that has been stated regaiding anoxemia as a cause of 
anginal pain and its association with coronary sclerosis, the fact remains that 
fully one-third of the patients with angina pectoiis piesent entirely noimal 
curves m the standard leads of the electrocardiogram It seems probable 
that furthei observations with chest leads aviII show changes m this deriva- 
tion, both in the patient with mild coronary sclerosis and in the one sub- 
ject to anginal attaclcs However, until this technic becomes standardized 
we must recognize that the electrocardiograph fails to detect about 33 per 
cent of the cases in this group 

Other Conditions in Which Paroxysmal Attacks or Precordial 

Pain May Occur 

In many normal individuals hypochondi lac or precordial pain or ache 
may follow effort Usually this is low in origin, — probably never higher 
than the arm or shoulder It is often lancinating, kmfe-hke and of sudden 
on- and off-set Due to the popular knowledge of sudden death in painful 
heart disease, there may be an associated anxiety suggesting the angor animi 
of angina pectoris, but rarely the compiessions noted in angina pectoris 
Not infrequently there is precordial tenderness associated with pains in this 
region which are not due to heart disease 

Esophageal or gastric distention may cause apical pain and may be le- 
heved by belching or removing gas by the stomach tube 

Rhythmic or arrhythmic paroxysmal tachycardia may give rise to pre- 
cordial pains of varying intensity These are not usually of the type and 
severity which would cause confusion with angina pectoris, moremer, the 
patient cleaily recognizes the sudden disturbance in rh}thm, and it is not as 
a lule until this has continued foi some time that pain is significant The 
associated drop m blood piessure ma> so reduce the coronary flow that 
anoxemia deAelops Rarety does the picture of shock appear until the at- 
tack has continued o^ er man} hours I ha\ e seen recurrent pi ecoi dial pain 
and tenderness in a bo} of 17 }eais whose parox}smal auricular tachycardia 
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returned each time digitalis in large doses was withdiawn White leports 
an exceptional case of bilateral angmoid pain severe enough to justify a con- 
sideration of alcohol injections, and foui cases in which definite attacks of 
angina pectoiis were brought on by paioxysmal aunculai fibi illation oi 
flutter 

Certain patients who are found to have sclerosed coionary aiteries 
exhibit pain of less sharp though paroxysmal chaiactei, due to intermittent 
ischemia Rest and vasodilatois furnish relief These pains may show 
some radiation, but in none of this group are the associated symptoms of 
angina pectoris present This syndiome may lepiesent an eaily manifesta- 
tion of angina pectoris, yet many of these patients (perhaps one-third) will, 
with proper management, show nothing more for years 

Expel imental studies ■’ indicate that anoxemia plus work results in pain 
in the muscle involved, an observation which seems adequately to explain the 
effoit pain observed by the patient with coronary sclerosis Not all cases 
of coionaiy scleiosis complain of pain, about 20 per cent develop an ulti- 
mate myocardial failure without pain at any period, the balance (80 per 
cent) complain of pain or dyspnea at some time The pam m this group is 
characteristically a sense of fullness oi piessure, like a constricting belt rathei 
than an acute pain It is usually substeinal oi precoidial, and m only about 
one in ten does it show any significant radiation, and then more often to the 
epigastrium, when, if accompanied by nausea and vomiting, the impression 
of an acute indigestion is strengthened Dyspnea may be suffocating and 
not at all associated with exertion, m fact, the dyspnea of coionary sclerosis 
IS most frequently nocturnal There aie instances of relief from mild 
exertion This type of pain is to be diffeientiated fiom angina m that it is 
not dependent upon effort, worry oi cold, is less paroxysmal, and there is 
no associated and characteristic postuie, some degiee of dyspnea raiely being 
absent 

An easily differentiated type of precordial pain is that associated with 
advanced myocardial disease Here the pain is laiely of the seveie arresting 
type, is piecordial and without radiation This pain, the associated dyspnea 
and peiipheral signs of failuie, often clear under digitalis therapy 

In advanced valvulai disease, especially stenosis of the mitral and aoitic 
valves, paroxysmal pam may occui In the first instance it is thought that 
the coronary vessels are collapsed following sudden increase in intra- 
auriculai pressure, in the second, sudden drops in an aheady reduced pulse 
pressure lead likewise to a deci eased coionaiy flow 

Mention has been made of disturbed thyroid function In both hyper- 
th}roidism and m the hypoth) roidism of myxedema lathei typical anginal 
symptoms inaj occui Appi oaching diabetic coma and the hypoglycemia of 
insulin shock may be accompanied by such a painful pictuie Not infie- 
quently in profound anemias painful attacks occui which stiongly suggest 
angina pectoi is In this condition the m} ocai dial demands exceed the avail- 
able oxygen supply and a transient myocardial anoxemia ensues 
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Rupture of the aoitic valve oi of an aneurysm of either the thoracic or 
abdominal aorta may piesent the clinical picture of coronal y thrombosis 
In one such instance an electrocaidiogiam chaiacteiistic of infarct was ob- 
tained, which njay have been due to a relatn e m} ocardial ischemia without 
infarction 

The uppei abdomen presents surgical emergencies which often are only 
with great difficulty and loss of time differentiated from acute coronary 
occlusion Because the electrocardiogram is at times a bit tardy in present- 
ing its evidence, it behooves one to weigh all clinical evidence carefully before 
denying surgery An exploratory operation m the presence of an infarcted 
heart is no greater error than an unoperated ruptured ulcer 

Not all of these abdominal conditions which may become confused with 
angina are potential surgical emergencies The sigmoid colon may give 
rise to transient pains which appear to arise m the precordium and may even 
radiate to the shoulder and arm The associated anxiety state induces palpi- 
tation and ai rhythmia, thus completing a cardiac picture 

An occasional source of confusion is a pulmonary artery embolism 
The immediate signs and symptoms may be identical with those of coronary 
occlusion If the left lowei lobe is infarcted there will be in a short time 
an accompanying pleuntis which may overlie the pericardial sac Here 
the initial symptoms, the fever, leukoc}i:osis and the apparent pericardial 
rub, all point to the heart as the primaiy seat of trouble If this occurs in 
a patient with evidence of peripheral varicose veins or phlebitis or after 
operation, the likelihood of embolus is strengthened Fortunately, the 
early management of such cases is so nearly identical that a diagnostic error 
is not very serious 

Spontaneous pneumothorax may for a time be confused with occlusion, 
the resulting enfeebled heart sounds, signs of shock, and thoracic pain being 
readily attributed to the heart About 25 years ago, even before we were 
as “ coronary conscious ” as at the present period, I saw such a condition m 
a man in his late thirties m whom, there being no antecedent pulmonary 
history, the heait was under suspicion until roentgen-ray showed a small 
anterior pneumothorax not demonstrable by physical means 

Another pulmonary condition which, according to Hamman,®® is likely 
to be confused with coronary thrombosis is spontaneous interstitial emphy- 
sema The sudden tearing of mediastinal tissue may produce severe pain, 
although I have observed two instances which occurred in the course of in- 
duced pneumothorax, which were not accompanied by any appreciable pain, 
though sufficient to lead to a widespread emphysema of the cervical tissues 
Hamman describes a peculiar “ crunching sound ” with each heart beat 
which might be mistaken for a pencaidial rub 

Aside from the painful seizures of angina pectoris, the only heart con- 
dition which should be confused Avith coronary thrombosis is the occasional 
instance of pericarditis, often pneumococcic in origin, in nhich the pain 
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comes on as suddenly as m coronaiy thrombosis and is veiy severe and may 
radiate to the arms This may shortly be followed by evidence of myo- 
caidial insufficiency Here the complete clinical pictuie of coronaiy throm- 
bosis, pain, dyspnea, ciiculatoiy failuie, collapse and eventual congestive 
heart failure, combined with a peiicaidial rub, may tax diagnostic powers 
Added to this pictuie we have electiocaidiographic changes due to peri- 
caiditis which may suggest occlusion A differential point is that in peri- 
caiditis the lub is loudei, OAcr a greater area and more constant, while in 
cardiac infarct the rub when present is faint, usually^ transient and limited 
in the area over Avhich it is heaid A demonstrable pericardial effusion 
is rare m cardiac infarct 

The pain of sub-deltoid bursitis may simulate that of coionary disease, 
and m caidiac mfaict persistent shoulder pain may direct attention away^ 
from the heart Mild oi severe, burning, aching or wrenching pain in the 
shoulder legion was encountered in 10 pei cent of 14 survivals from cor- 
onary till ombosis 

Disturbances of the spine and neive loots piesentmg the radicular syn- 
diome, when iniohing certain cenical and dorsal segments, may present a 
pain pattern leiy like that of tiue angina These aie commonly associated 
with postural defects and fatigue, and may be temporarily increased by any- 
thing which increases intra-spinal pressuie, namely, coughing, stiaining, 
et cetera Such phenomena as nausea, lomiting, and vasomotoi changes, 
which are commonly associated with the pain of thoiacic visceral disease, 
are not present in even the most extreme instances of root pain, and this 
pain IS not relieved by nitrites A policy of “ watchful Avaiting” in doubt- 
ful cases may relie\e one of the embarrassment of changing the diagnosis of 
angina to one of herpes zostei , sciatica, lumbago or some other complication 
of spinal cord disease 

Diaphragmatic hernia has been confused with angina pectoris In a 
recent report a case of “ diaphragmatic flutter ” was described as simulat- 
ing angina pectoris The same patient subsequently came under my’- ob- 
servation and will be the subject of an early leport This man enteied the 
hospital with an admission diagnosis of angina pectoris, but was seen by me 
during an attack That there was pain was evident, but here the patient 
was in constant motion and agitation and pounded his left precordium so 
violently it was thought that subsequent tenderness resulted therefrom 

This patient well illustrates the subject of false angina, the pseudo-angina 
of some writers, a term bettei discaided As stated before the patient suf- 
fering from a true anginal seizure while in obvious distress is too concerned 
with the attack to wish or ask for sympathy^’, m fact, he is often remarkably 
quiet, while the subject of false angina presents exactly the opposite picture, 
his voluble description of his attack at once suggesting a neurotic back- 
ground as a basis for his complaints 

The same type of patient complains of apical or precordial distress after 
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any psychic trauma grief, worry, surprise, even extreme pleasure Here 
the pain is rarely substernal or referred These patients both m military 
and civil life demand considerable attention They have been described 
under many names , probably neuro-circulatory asthenia or effort syndrome 
is the best 

There is another type of precordial pain which has been frequently 
classed with the neuroses and certainly presents the general picture of a 
neurosis, but which is truly toxic m origin I refer to the dull ache, occa- 
sionally severe pain, noted by those who have become sensitized to tobacco, 
tea and coffee This pain is rarely reflected, lasts for hours, but is not in- 
capacitating , at no time does the patient appear ill Complete withdrawal of 
the excitant is followed by complete relief, likewise, only slight exposuie 
111 those sensitized is sufficient to cause recurrence of the pain 

Differential Diagnosis 

Concerning the differentiation of those non-cardiac, but true disease 
entities with which coronary artery disease may be confused, enough has 
been said The anemias, hypoglycemias, valve and aortic ruptures, surgical 
abdomens, pulmonary conditions, and so forth, while a cause of temporary 
diagnostic embarrassment, are usually susceptible of differentiation after 
careful investigation, but after these are excluded there remain the larger 
numbers of either tiue instances of mild to severe cases of angina pectoris 
and coronary thrombosis, or a probably larger number of these cases of 
“ false angina ” Too great reliance cannot be placed upon the angor animi 
or sense of impending dissolution so strongly stressed by early writers 
This IS in part dependent upon the psychic pattern of the individual, although 
there is a peculiar indescribable sensation associated with some anginal 
seizures which is not entirely dependent upon the severity of the pain As 
indicated before, probably the most conclusive evidence is the appearance 
of the patient during the attack In angina pectoris it is a rare experience 
for the physician to observe the attack, and the description of the lay ob- 
server IS not too dependable 

Standardized exercise tests which are both safe and yet sufficient to pre- 
cipitate attacks of true angina pectoris have been introduced These tests 
offer an opportunity for careful observation during an attack brought on 
in the office or hospital, and for observations as to results of therapy At 
least in those cases in which physical effort is the major factor, this method 
should prove a valuable means of differentiation from the false anginas 

The hysterical patient can with ease and abandon present for anyone 
interested an excellent simulation of an anginal attack While it is true 
that organic heart disease may co-exist with a cardiac neurosis, this is not 
usually the case In general, it may be stated that evidence of organic heart 
disease, as enlai genient, enfeebled heart sounds (in absence of a pulmonary 
or pleural cause for the same), persistent hypertension, or any electrocardio- 
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graphic evidence of coi onary vessel or heart muscle disease, is acceptable con- 
firmatoiy evidence of coi onary disease, angina pectoris, or thrombosis when 
the clinical aspects suggest one of these conditions The converse unfor- 
tunately IS not quite true m the case of angina pectoris, for more than 
occasionally one will encountei a patient with the typical anginal syndrome 
in whom theie is no demonstrable clinical, roentgen- ray or electrocardio- 
graphic evidence of heait change Rarely these patients die without evei 
presenting any further evidence In this group the final opinion is only 
arrived at after the elimination of all othei possibilities Sometimes only a 
sudden death establishes proof of organic disease 
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ANGINA PECTORIS AND PERNICIOUS ANEMIA (OLD 
TERMINOLOGY), A RESUME OF THE LITERA- 
TURE, WITH A CASE REPORT ^ 

By Hugh Sialker, MD, Detioit, Mtchtgan 

Herrick and Nuzum^ m 1918 , were the fiist to describe cases of pei- 
nicious anemia with symptoms of angina pectoris They found four such 
in a group of 200 cases of primary anemias Three of these patients died, 
one of anginal seizure On none was a necropsy obtained In 1927 Her- 
rick ^ added two cases to his original group He further stated that a very 
caieful search of current liteiature during the pievious nine years bore him 
out as to the relative infrequencj' of this syndrome 

Hunter,® Evans, ^ Sturgis,® Levine,® Conners,^ Elliott,® Beach,® Smith, 
Donald, and Colvin each told of but a single case, while others quoted 
from larger statistics Reid m 1923 reviewed the postmortem records 
of cases of pernicious anemia at the Boston City Hospital from 1916 to 1921 
and found 1 1 cases which presented cardiac aspects Bullnch of Buenos 
Aires has been widely quoted as having piesented seven cases of this syn- 
drome, but on a careful reading of his two papers, it would seem that only 
one of his cases might be pernicious anemia Carey Coombs m 1926 
wrote that eight of 36 patients with pernicious anemia, all of whom he had 
personally observed, suffered from cardiac pain Wilkinson in a study of 
370 cases of pernicious anemia found three cases with symptoms of angina 
or coronary thrombosis Keefei and Resnik,^® Portei,^® Pickering and 
Wayne,®® Hochrem and Matthes,®”^ Paschkis,®® Bloch,®® Zimmerman,®** 
Reichel ®® m large series of pernicious anemia cases found comparatively few 
with anginal symptoms There have been no cases of this syndrome at 
Harper Hospital in the past nine years and, m the anemia clinic m 1935, 
43 cases of pernicious anemia were diagnosed and treated 

Herrick * m his first paper assumed that blood of poor quality going 
through somewhat nai rowed coronary arteries might favor on slight provo- 
cation the development of an anginal attack On observing patients with 
severe anemia he was frequently impressed with the remarkable degree of 
circulatoiy efficiency that was maintained From this and other papers 
quoted, the consensus of opinion might be stated in the following quotation 
of Levine,® “ Even with one-twelfth of the normal number of red blood cells, 

I do not believe that the anemia would initiate an attack of angina without 
some background of coionary disease ” Many have leported improvement 
and often complete cessation of anginal attacks following transfusion, and, 
moie recently, anti-anemia therapy White®' stated "although it is the 
anemia and not the heart trouble that has usually been responsible for^death, 
congestive failure and angina pectoris have been seen in rare cases Re- 

* Received for publication May 15, 1936 
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cently he told me he had seen a few cases with this syndrome and felt that 
the angina was due piimarily to some coionary sclerosis or even spasm as 
described by Leary 

But on the other hand Cabot wrote of three cases of intense and 
typical angina associated with pernicious anemia and without coronary 
change One showed a moderate sclerosis, the others none To quote him, 
“ Such cases certainly make us skeptical of any etiology wholly on organic 
and permanent changes either in the coronaries or in the aorta ” Willius and 
Giffin reviewed the records of 1560 cases of pernicious anemia and found 
but 43 (2 7 per cent) with symptoms of angina Their conclusions Mere 
that the anginal syndrome in pernicious anemia is due to anoxemia of the 
myocardium and not to coronary or aoitic sclerosis 

Age and Sex 

White stated that men presented anginal symptoms three times as often 
as women and that three-quarters of the cases of angina were past 50 years 
Lewis gave 45 years as the average age, Zimmerman m his series found 
that women had angina more frequently than men, and that the average 
age of patients with angina was 57 3 years, while for patients who presented 
the syndrome of angina pectoris and pernicious anemia the average age was 
60 1 years Lee and Minot stated that they had seen more men than 
women with peinicious anemia and that their ages ranged between 40 and 55 
yeais Schleieher®^ quoted 53 7 years as the average age of patients in his 
gioup of pernicious anemia 

Physiology 

In 1922 Fahr and Ronzone studied a case of pernicious anemia MUth a 
hemoglobin of 12 per cent, 1,560,000 erythrocytes, and an ox>gen carrying 
capacity of only 2 2 c c per 100 c c of blood (normal is 5 5 c c ) The 
minute volume of the blood was increased proportionately There was no 
dyspnea, no cyanosis, no increased pulse rate, and a normal basal metabolism 
or rate of oxygen consumption A necropsy revealed a dilated heart with 
moderate increase in the thickness of the ventricular musculature Their 
conclusions M'^ere that in severe anemias, the increased minute volume, due 
largely to lowered blood viscosity \vas the outstanding compensatory mecha- 
nism for loss of oxygen carrying power of the blood The pathologic 
changes in the heart muscle in pernicious anemia might well be due to lack 
of oxygen as the coronary circulation Avas taxed to the upper limit and Avas 
comparable to that in strenuous Avork It is Avell recognized that profound 
circulatory changes ma)”^ occur in anemia, Liljestrand and Stenstrom,^^ and 
Richards and Strauss have shoAAm that the cardiac output is increased in 
anemia , Dautrebande found a 300 per cent increase in cardiac output at a 
hemoglobin concentration of 20 per cent, Avith a return to normal Aalue 
AAhen the hemoglobin concentration rose aboA'^e 50 per cent This he found 
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over seveial months as long as the hemoglobin was above 50 pei cent 
Kisch thought it was piobable that a deficiency of the capillanzation of the 
myocaiduim was an impoitant factoi in the development of the attacks of 
cai diae pain Rothschild and Kissm showed that m eight of 1 1 patients 
who suffeied fiom angina pectoiis, pain could be induced by breathing air 
deficient m oxygen and ascribed the pain to the direct effect on the myo- 
cardium Dietrich and Schwiegk thought that during an attack of angina 
pectoris theie existed an ischemia of the caidiac muscle and that not only 
the changes m the electrocardiogram but also the pains were a result of this 
ischemia 

Lewis fiom his experiments upon human voluntary muscle infened 
that myocardial anoxemia was not the diiect cause of anginal pain He 
felt that such pain must have a physico-chemical basis and must be at- 
tiibutable to a change m the conditions m the tissue spaces outside the 
muscle fiber On the basis of this view it follows that the avoidance of pain 
in muscle depends upon adequate irrigation with blood, which removes the 
pain-producmg substance, theieby preventing its accumulation in sufficient 
amount to cause pain 

Although the reaction of heart rate and blood pressure to exercise is 
usually altered m anemia and such alterations may contribute to the de- 
velopment of anginal pains, it may be assumed that the precipitating factor 
in the production of anginal pain in anemia is the lack of oxygen, which acts 
by producing a physico-chemical state that is the concomitant of pain The 
anemic patient may be stopped by one of four events — breathlessness, giddi- 
ness, angina, oi intermittent claudication If the coronary arteries aie 
diseased the relevant event will be angina, if they are not, then it will 
probably be breathlessness or giddiness But m some patients, for a reason 
that IS not yet at all clear, breathlessness and giddiness seem to be less easily 
induced and exercise may be cairied on to the point of producing angina 
pectoris even in the absence of local disease of the vessels 

Pathology 

The most constant finding has been fatty degeneration of the myo- 
caidium This change m the heart muscle is found in a variety of condi- 
tions and seems not to be inconsistent with perfect health The fat is not 
due to a degeneration or breaking down of the muscle fibers, but is brought 
by the blood stream and deposited in the heart, and evidence is lacking that 
the myocardium is impaired thereby In Reid’s cases enlargement of the 
heart of a degree that should be recognized clinically was not found , in six 
cases the actual weights of the hearts weie between 240 and 340 grams, 
and in five between 300 and 400 grams The hearts in this group of jll 
necropsies showed the myocardium microscopically to be abnormal in only 
two cases In these there were areas of neciosis of the fibers In four 
instances the endocardium, especially on the papillary muscles, ^was mottled 
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and streaked with yellow, the so-called tigroid aiiiieaiancc The epicaidial 
fat was lecoided as modeiately inci eased in foui cases and gicatly so in two 
otherwise these hearts weie noimal, save for moderate scleiosis of the cor- 
onary aiteiies in foui, of the mitral \alves in five and of the aortic cusps 
m two Wilhus and Gifhn "® reported a necropsy on a woman of 55 with ^ 
this syndrome The heart was small and apparently normal except for 
fatty changes in the myocardium Coombs had one postmortem only , it 
showed a diffuse atheroma of the aoita The coronary arteries were not 
mentioned At neci opsy Elliott ® found m his case that the tigroid mark- 
ings usually seen in cases of pernicious anemia were absent By microscopic 
section there was no evidence of coronary or myocardial disease Two of 
Reichel’s three patients came to necropsy The heai t of one had dilated 
chambers, normal aorta and valvular apparatus, and, microscopically, vacuoli- 
zation of the muscle bundles The second patient had arterioscleiosis of the 
aorta, fatty change of the left v^tricle, and an area of myomalacia The 
coronary* arteries were not specifically mentioned m either instance but the 
finding of myomalacia in the second suggests the presence of coronary dis- 
ease k our cases in Zimmei man’s sei les of pernicious anemia came to 
autopsy — two with angina and two without All four showed the same 
thing — complete calcification of the coronaries There are at least five cases 
described (Cabot,®® Wilhus and Giffin,®® and Elliott ®) in which no changes 
in the coronary vessels were found postmortem 

Electrocardiograms 

Pickering and Wayne ®° examined the electiocardiograms of 10 of their 
cases of severe anemia In one with angina pectoris which persisted aftei 
cure of the anemia, there was a left ventricular preponderance In two 
cases, the P-R interval was longei than normal when the patient was anemic 
and within normal limits after cure of the anemia In the first case the P-R 
interval was 0 265 second when the hemoglobin content of the blood was 
35 per cent and fell to 0 19 second when the hemoglobin content was 97 
per cent In the second case the corresponding figures were 0 205 second 
at a hemoglobin content of 38 per cent and 0 145 second at a hemoglobin 
content of 1 10 per cent In the other cases no abiiormahty was noted during 
the anemic state Curves taken immediately after the end of exerase in 
three anemic cases showed no changes m the shape of the R-T segment or 
any changes other than those directly attributable to exercise alone 

Reid found the QRS-T interval of normal duration and concluded 
the inci eased output of the heart w^as not accomplished by a lengthening of 
the ventricular s} stole On examining 20 tracings he found nothing that 
might be considered of diagnostic value or as peculiar to pernicious anemia 
Porter found in one case a slight left axis deviation and an isoelectric 
T-waAC 111 Lead I Reid,^® Wilhus and Giffin,®® Hochrein and Matthes,®^ 
Bloch,®® and. Smith felt that there Avas no typical electrocardiographic 
picture 
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Case Report 

In May 1931, the patient, a male, S3 years of age, ^\hlle at woik suffered a severe, 
crushing, oppiessive pain under the steinuni Previous to this he had experienced 
only an occasional mild attack He was taken home and a physician was called who 
gave a small amount of digitalis, but no narcotic Ihe pain lasted about 24 hours, 
during which time the patient expectorated some pink sputum Following this he 
remained in bed for two weeks and, after a few davs’ comalesceiice returned to his 
work Foi the next tw'O months he w'as symptom free Then he consulted another 
physician wdio treated him for diabetes although sugar was found in onlv one speci 
men For one and a half jears he had no severe attacks but everything he did w'as 
done with effort His appetite was poor During this period he w'as seen every 
tw'O months by his phvsician 

In August 1933, the patient had a se^ere attack and another doctor w'as called 
Following the immediate treatment he gave him hy'podermic injections of iron and 
arsenic for anemia tw'o to three times a w'eek for eight months From that time 
on he had frequent substernal pains During February and March 1934 while -work- 
ing at night the patient had mam se\ere attacks of pain radiating dowm both arms 
which never lasted more than 15 minutes Ihese attacks of pain came on at any 
time, after eating, or wdiile sitting still, and were ahvay’s accompanied by' violent 
attacks of coughing He also complained of frequency' of uiination About this 
time nocturnal dyspnea began In April 1934, his physician ordered an electrocardio- 
gram w'hich W'as reported as normal and hence he gave a fa\orable prognosis Be- 
cause of no improvement in his condition the patient sought another doctor and in 
August 1934 he had another electrocardiogiam which show'ed left axis deviation and 
ventricular extrasystoles For his pain he was ne\er given nitroglycerine but always 
morphine sulphate by hypodermic injection which was imaiiably follow'ed bv nausea 
and vomiting Still another plnsician saw him and suggested that he might have 
cancer 

The patient w'as first seen by the writer, follow'ing a severe attack of pain under 
the upper sternum September 15, 1934 A few' additional items W'ere added to his 
history The pain even aw'akened him at night and frequently lasted for one and a 
half hours It was very sharp, except occasionallv w'hen it diminished to a duller 
discomfort Frequently it was located near the epigastrium and seemed to follow' 
a rotary motion Occasionally it spread out in oblong fashion and his arms pained 
terribly at the same time Sometimes it w'as relieved bv coftee 

Usually his bow'els W'ere regular There had been some loss of w'eight, perhaps 
20 pounds Sometimes there was noted a slight edema of ankles and feet He felt 
■very w'eak, his appetite w'as poor, he ate no meat He had been on digitalis and 
euphylhne but had stopped taking them because of nausea 

He had ne\er suffered with sore tongue, digestive disturbance, paresthesias, or 
anesthesias of fingers or toes 

The patient’s past history w'as irreleA'ant except for a so-called attack of gall 
stones 11 y'ears previous, with no recurience The patient denied venereal disease 
In the family history it w as noted that his father had died at 64 “ instantly, after 
working in field ” One brothei died of angina at 68 One sister, living, has angina 
at 69 

Physical Examination The patient appeared moderately w'ell-developed, poorly 
nourished, and much older than his stated age His height w'as five feet six inches 
His hair was streaked with gray, the skin w'as rather sallow, flabby, and somewhat 
dehydrated, the eyes showed an arcus senilis, and the sclerae w'ere slightly yellow', 
the tongue w'as not noticeably smooth, the papillae were of moderate size 

The heart w’as definitely enlarged both to left and right There was an ac- 
centuation of the first sound, a gallop rhythm, a sy'Stohc and a runtbling diastolic 
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murmur at the apex, and also a very loud diastolic murmur at the aortic area and 
along the left border of the sternum The pulmonic second sound equaled the aortic 
second The pulse was 84 Theie was noticeable pulsation of the neck vessels 
Blood pressure was 120 over 50 millimeters of mercury The liver and spleen were 
not felt The knee jerks w'ere active and equal 

Laboiatoiy Findings Urine examinations rvere essentially negative The Kahn 
test was negative Hemoglobin 53 per cent (Salih) , red blood cells 1,560,000 per 
cu mm , color index 1 7 , mean diameter 8 3 , white blood cells 4,500 per cu mm , 
stab polymorplronuclears 5 per cent, segmented pol>s 47 per cent, Ijmphocvtes 41 
per cent, eosinophiles 1 per cent, monocytes 5 per cent, basophiles 1 per cent There 
were two 7 lobed polymorphonuclear neutrophiles, one 3 lobed eosinophile, and one 
nucleated red blood cell seen, marked anisocytosis, poikilocytosis, many slightly oval 
forms, some achromia, some cells w^ell-filled w'lth hemoglobin 

A diagnosis rvas made of hyperchromic macrocytic anemia, angina pectoris, 
and aortic regurgitation and stenosis 

Tieatincnt Because of marked dyspnea the patient w^as digitalized He rvas 
also given euphvlhne grains IV 2 three times a daj, frequent high caloric feedings, 
nitroglycerine grains 1/150 as needed for pain, small amounts of w'hiskey and brandy, 
and two cubic centimeters of Parke Davis liver extract parenterallj’^ daily 

The patient had a bad cold twice, and because the increase of red blood cells 
seemed at times to be very slow, the liver extract was increased to four and for a 
short time to six cubic centimeters daily, as it is knowm that any factor, such as con- 
stipation, cold or infection, is enough to inhibit hematopoiesis Once, following 
the injection of 6 c c , the patient experienced bulging of his ear drums and stated 
that there w'as palpitation of his heart He felt weak and had to he down as soon as 
he reached home The symptoms lasted but a very short time 

The patient was ahvays able to relieve his substernal pain w'lth nitroglycerine 
and after one w'eek, when the red blood count had reached 2,450,000 and the hemo- 
globin 71 per cent, he rarely had an anginal attack unless he exerted himself more 
than normally As will be noted the red blood cells reached 5,000,000 in a little less 
than three months 

Following the intravenous liver he took ventnculin and kept his red blood count 
at a normal level He filled out, his weight increased 10 pounds, his appetite W'as 
tremendous, and his general well-being was that of a man on the road to recover}^ 
But his heart always showed a very loud aortic diastolic murmur and to the end the 
aortic second sound remained louder than the pulmonic second The patient had an 
occasional attack of cardiac asthma 

Because he felt so well, he returned to his w^ork, which w^as verv light, shortly 
after the first of January 1935 On the third day following his return to w'ork, he 
had an unusually severe anginal seizure wdiile carrjing a rery heavy bottle of w'ater 
Instead of dropping the bottle he held it wdiile the attack lasted, this pre\ented his 
getting any nitroglycerine From then on he went slowdv dowm hill His cardiac 
asthmatic attacks became almost continuous He had an idiosyncrasy for morphine 
and pantopon, manifested by marked nausea and vomiting, but was definitely relieved 
from his cardiac asthmatic attacks, without after-effects, by dilaudid gnen hjpoder- 
mically and occasionally by sodium bromide and chloral hydrate bj^ rectum 

As his cardiac asthma increased in frequencj until it w'as almost continuous, his 
anginal attacks almost ceased At the same time his appetite decreased and he w’as 
unable to continue with lentricuhn He began to show edema of lungs, abdomen, 
and feet which finally reached his knees This w'as relieved by frequent intravenous 
injections of 2 c c of salyrgan He became senn-comatose March 22, 1935, and two 
days later died in his sleep 

Autopsy Permission to examine the heart onh was gnen The findings were 
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as follows Weight 760 gianis, left \entiicular wall 27 niilliineters, right ventricular 
wall 12 millimeters Grossly there were well marked fatty aieas in the myocardium 
and a “ tiger lily ” appearance, especially of the papillary muscles There was func- 
tional insufficiency of all valves No signs of caidiac infaiction eithei old or recent 
were found The aorta and the aortic valve showed marked sclerosis and calcifica- 
tion, and tlie cusps could not approximate The openings to the coronary arteries were 
enlarged, but on cross section thiough the artenes themselves they w'cre found solidly 
calcified, barely admitting the tip of a common pin 

Summary 

A case of angina pectous and hyperchionnc maciocytic anemia (with 
aortic stenosis and regurgitation, coionary sclerosis, cardiac asthma, and an 
idiosyncrasy foi morphine) has been piesented with a resume of the litera- 
ture bearing paiticulailj on this symptom complex It apparently is not a 
common S}ndiome The anginal pains weie relict ed as usual tvith nitro- 
glyceiine but tvere less fiequent when the blood picture appioximated the 
noi mal, or at least, impi oved when a highei blood count was obtained The 
theory has been propounded that anoxemia is a factor initiating angina, and 
It IS conceivable that, in pernicious anemia, blood of poor quality might 
readily aid in the development, on slight piovocation, of an anginal spell 
Because the age peiiod of both of these diseases is approximately the same 
It may be a natuial occuiience that they are found together in the same pa- 
tient It w'as felt by one investigator that patients wuth anemia do not veiy 
often develop angina because of their general easy fatigue wdnch causes them 
to stop shoit of the dangei point But as most patients with jjeinicious 
anemia do not have angina, the anemia per se cannot be a primary cause 

Again the pathologic changes m the heart muscle in pernicious anemia 
have been thought to be due to lack of oxygen from the fact that the coi- 
onary circulation is taxed to the upper limit, comparable to the effects of 
strenuous work In general the consensus of opinion has been that there 
were no diagnostic abnormalities in the electiocai diogiams and w'hat changes 
\vere noted could be traced to a coincident cauliosclerosis 

Conclusions 

The WTiter presents a case of angina pectous with pernicious anemia 
and review's the slightly ovei one hundied similai cases in the Iiteratuic 
As so few' cases of this syndrome have failed to show' scleiosis of the cor- 
onal y artenes, one may safely assume that most anginal pains in this symp- 
tom-complex result from anoxemia of the myocardium due to sclerosed 
coronary artenes But when in addition the blood is deficient in adequate 
oxygen cariying power, the functional capacity of the myocardium is still 
furthei diminished and angina occuis moie readily Hence the incidence of 
cardiac pain in caidioscleiosis w'lth pernicious anemia is highei than m 
cardiosclerosis alone 
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BODILY BUILD AND HEREDITY IN CORONARY 

THROMBOSIS 

By Grace A Goldsmith, M D , and Fredrick A Willius, M D , 

F A C P , Roclte<;tei , Minnesota 

The importance of habitus m its association with certain pathologic 
states has been the subject of considerable discussion in recent years The 
coexistence of obesity and hypertension has often been emphasized It has 
been our clinical impression that many individuals who have coronary 
thrombosis ai e overweight, but no adequate statistics are available regarding 
this question The tendency for abnormal degrees of artei losclerosis and 
their premature manifestation to occur with unusual regularity m certain 
families, and the pioclnity of angina pectoris to be a familial disease have 
been recognized for many years 

To investigate the importance of bodily build and heredity m coronary 
thrombosis, 300 cases obser\ed in the past few years at The Mayo Clinic 
have been reviewed The diagnosis of coronary thrombosis was confirmed 
111 these cases by postmortem findings, characteristic changes m the electro- 
cardiogram, 01 a typical histoiy of this condition at some time prior to our 
examination plus residual electrocardiographic changes This group of 
individuals consisted of 272 men and 28 women who were between 40 and 
80 years of age, 118, or 39 per cent of these patients, were between the ages 
of 50 and 59 years In each case the following data were obtained age, 
height, average weight prior to the patient’s admission to the clinic, weight at 
the time of examination, detailed characteristics of bodily build whenever 
stated, and family histoiy, including, whenever possible, the age and cause of 
death of parents and siblings The presence or absence of cardiov^ascular 
renal disease in the family was noted 

Having obtained the present weight of each individual, this was com- 
paied with the av^erage weight for the age and height, as given by the insur- 
ance standai ds The weight of each individual has been expressed as a per- 
centage difference from the standard weight according to sex, age and height 
Figuie 1 shows the distribution of weights expressed in these terms for the 
entire group studied, using the observed weight of the indiv idual at the time 
of his examination at the Clinic The mean deviation was + 18 per cent 
The weight varied from — 42 5 per cent of standard to + 47 5 per cent 
The number of patients who were overweight slightly exceeded those who 
were underweight, 51 (17 per cent) were more than 15 per cent over\\ eight, 
while 39 (13 per cent) were more than 15 per cent underweight The 
weight of 13 patients exceeded the average weight by^ more than 30 per cent, 
while the v\ eight of only one was moie than 30 per cent less than the average 
* Received for publicvtion November 3 1936 

From the Division of Medicine, The Mavo Clinic, Rochester, Minnesota 
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Wei^h't-Pcrcantai^e deviation from standard 

Fig 1 Distribution of weights of patients at time of examination at the Clinic, expressed 
in terms of deiiation from standard weight according to sex, age and height 

weight As previously stated, the weights used in plotting the giaph in 
figure 1 were those detei mined at the time of examination at the Clinic 
Many patients were \eiy ill and had lost weight It seemed appropnate to 
use the aveiage weight of the patient piior to his illness instead of the w'eight 
as determined at the time of examination, and to compare the former with 
the standard w'eight The lesults of this study aie show'n m figuie 2 The 



Underweigiht Overweight 

Weight - Percentage deviation from standard 

Fig 2 Distribution of w'eights of patients before illness, expressed in terms of deviation 
from standard weight according to sex, age and height 

mean deviation from the avei age xvas in this instance 6 7 per cent Onl}' 
seven individuals gave a history of an average w^eight 20 per cent or more 
below the standard, while 55 individuals had an average w^eight of moie 
than 20 per cent above the average Thirty-seven individuals (12 per cent) 
were more than 10 per cent underweight wdiile 123 individuals (41 per cent) 
w^ei e more than 10 per cent overweight, as determined by the standards used 
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Figure 3 gives a more detailed analysis of the problem, the total group 
of women and the men in each age group were studied separately, except 
the five patients who were between 30 and 39 years of age, who were too 



Fig 3 Distribution of weights of patients before illness, expressed m terms of deviation 
from standard weight for men and women separated and for specific ages for the men 

few to be significant The weight used was that which the indnidual de- 
scribed as his normal average weight prior to the onset of the presenting 
illness The tendency to overweight is evident among patients of all ages 
except among the men i\dio were nioi e than 70 years of age 1 he findings 
obtained m this last group are probably partly the result of inadequate 
standards for this age The men nho were betiveen 50 and 70 years of age 
and all of the ivonien showed a mean deiiation of more than -f 7 5 per cent 
fioiii the aieiage 

Details of habitus aside fiom a tendenc} to obesity, iiere meager A 
numbei of induiduals Mere deseribed as plethorie, some Mere of the short 
stock} t}pe and had thick necks, otheis Mere of large poMerful build A 
ludd} complexion or flushed face Mas often noted as Mas the fact that the 
iiidii iduals M ere often nen ous and high-strung In contrast to this a num- 
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her of persons weie obviously very ill, pale, sallow, oi cyanotic, and revealed 
evidence of lecent loss of weight Appaiently all types of bodily build were 
repiesented and the data were inadequate to deteimine statistically the pie- 
dominance of any one type 

There was a family histoiy of cai diovasculai lenal disease in 165 (55 
pel cent) of the 300 cases Fifty-seven (35 per cent) of the patients said 
that two or more members of then immediate family (parents or siblings) 
had some type of cardiovascular disease Eighteen patients said that both 
paients had died of heait disease or ceiebial hemoiihage The cause of 
death of one of the paients, oi the cause of the death of siblings, was gnen 
as cerebial hemorihage m 52 coionai}' thrombosis m 14, heart disease (type 
not stated) m 52, hypei tension in five, dropsy in nine, nephiitis m 23, and 
uremia in thiee cases, lespectively It seemed of interest to determine 
whether indniduals who gave family histones of cai diovascular disease died 
at an earlier age than did then paients Such data weie aAailable in 88 
cases In 70 cases, only one paient had died of this t}pe of disease It Mas 
disco\ered that 30 patients died at a youngei age and 12 at a moie ad- 
^anced age than had the affected paient, M'hile 28 \veie still living but had 
not }et attained the age at vFich the parent had died In the 18 cases in 
which both paients had succumbed to cardio\ascular disease, thiee patients 
died at a younger age than had eithei paient, seven died at a younger age 
than had one paient, six, v'ho are still living, ha^e not attained the age 
reached by the parents, and in two cases the age at w'hich death of the 
paients occurred w^as unknowm 

In the series of 165 cases in w'hich theie was a histoiy of cardiovascular 
lenal disease among othei membeis of the family, 83 of the patients have 
died The aveiage age of the patients at the time of death w'as 59 2 years 
Of the 135 patients wdio did not give any histoiy of cai diovasculai disease 
in the family, 50 have died, their aveiage age at the time of death was 60 I 
yeais No conclusive information is gleaned fiom these figuies as in both 
groups of cases the age of the patients at the time of death w'as apparently 
the same, although few^er deaths occuried in the group m w^hich there w'as 
no family histoiy of cardiovasculai lenal disease The evidence piesented 
suggests that the piesence of cai diovascular disease in the famity diminishes 
the chances of longeAuty The high familial incidence of cardiovasculai 
lenal disease in this series of cases supports the iiew^ that there is an 
hereditary tendency for these pathologic conditions to develop 

In this gioup of 300 cases, theie w'eie 83 patients (28 pei cent) w^ho 
had hypei tension It w^as thought that the habitus in this gioup might 
diffei fiom that of the gioup in wdiich the patients did not have high blood 
piessure Table 1 shows that in this senes the weight of 59 pei cent of the 
patients wEo had h}pertension w^as at least 5 pei cent moie than the aveiage 
weight for height and age accoi ding to the standards used, wdiile only 48 85 
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pel cent Of those who did not have hypei tension weie more than 5 pei cent 
overw eight Smnlarl} , the gi oup of patients who had hypertension included 
only 16 pel cent of patients who weie moie than 5 pei cent underweight, 
while the gioup of patients who did not have hypertension included 27 per 
cent of patients who weie moie than 5 per cent underweight It is thus 
evident that the patients who had hypertension weie inclined to be more 
obese than were those who had a normal blood pressure 


Table I 


Relation of Weight of Patient to Family History and Value for the Blood Pressure 



tients 

1 

Percentage of 
patients who 
were more 
than 5 per 
cent under- 
w eight 

Percentage of 
patients w hose 
w eight was 
normal (-1-5 
pounds to —5 
pounds) 

Percentage of 
patients who 
w ere more 
than 5 per 
cent over- 
w eight 

Family history of cardiovascular 





disease 

165 

23 03 

24 84 

52 13 

No family history of cardiovascular 





disease 

135 

25 19 

23 70 

51 11 

Hypertension present 

83 

15 66 

25 30 

59 04 

Normal value for blood pressure 

217 

27 19 

23 96 

1 

48 85 


Table 1 also shows the percentage of individuals who were overweight 
or underweight and t\ho did oi did not give a family history of cardio- 
vascular disease Slightly moie than 50 per cent of the patients m both 
gi oups were overweight by 5 per cent or more, as compared to the standards 

Comment 

While the habitus of the patient does not appear to be of outstanding 
importance m the predisposition to coronary thrombosis, the occurrence of 
overweight m more than half of the cases is not without significance This 
obser\ ation, moreover, is another indictment against obesity in general 

The data in this study do not permit the determination of conclusive facts 
regarding the hereditary tendencies to coronary disease, although the more 
than casual repetition of cardiovascular renal diseases in certain families 
IS of interest and undoubtedly is of importance The fact that it is ^ irtually 
impossible to obtain reliable data legarding the causes of death, e\en among 
the patient’s grandparents, to say nothing of preceding ancestors, makes 
the establishment of a hereditary continuity almost impossible, except in rare 
instances 

Nevei tireless, clinical contacts with many’^ patients over long periods of 
time create an impression that hereditary influences play^ a much more im- 
portant role in coronary' disease than is generally admitted 
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SUMMAUV 

A Study of the hdbitus of 300 individuals who liad coioiiaiy thiombosis 
revealed a mean deviation of +6 7 pci cent fioin the aveiage Aveight foi 
height and age The individuals wdio had hypei tension tended to be moic 
overweight than did those who had a normal blood pressure Theie was a 
family history of cardiovasculai lenal disease m 165 of the 300 cases 
Familial predisposition to cardiovascular disease show'ed no con elation with 
the degiee of obesity 



THE EFFECTIVENESS OF TRICHLORETHYLENE 
IN PREVENTING ATTACKS OF ANGINA 
PECTORIS ‘ 

By William S Love, Jr , M D , F A C P , Baltwioie, Mmyland 

Trichlorethylene has been used for some time in the treatment of 
trigeminal neuralgia Its theiapeutic actnit}' in regard to this condition 
has been discussed by Glaser,^’ ■ and an extensive bibliography of its use for 
this purpose is gn en in his papers It has also been used as an anodyne m 
dental piocedures and for dental pain and with some success as an 
anesthetic for operations upon the face ^ In a conversation with Dr Da\ id 
Bryce in which the discussion turned upon angina pectoris, it was suggested 
by him that tiichloi ethylene might piove of use in preventing such attacks 
The following investigations weie then undertaken 

Certain Pharmacologica.l Actions or Trichlorethylene 

After exhibition of this preparation had appaiently benefited certain 
patients with angina pectoris. Dr John C Krantz, Jr , of the Department 
of Pharmacology of the University of Maryland, kindly undertook the study 
of certain questions m regard to the pharmacological action of this drug ® 
His observations indicate that 

1 Trichlorethylene causes a constriction of the perfused vessels of the 
frog 

2 It does not influence the oxygen consumption of rats 

3 It has an ii regular effect upon the coronary flow of the dog, at times 
increasing and at times diminishing this flow 

4 It decreases the blood pressure and slows the heart rate in dogs 

5 When applied directly to the sciatic ner\e it fails to block the blood 
pressure and respiiatoiy responses to faradization 

He concludes that the drug probably causes h}palgesia by depressing the 
basal ganglia and perhaps produces a relaxation of the vessels of the splanch- 
nic area while causing a peripheral vasoconstriction 

Pliai wacological Action <! of Ti ic/iloi ethylene on Hiinian Subjects In 
27 patients with cardiovascular disease of some t^pe, under tieatment with 
this diug, there w^ere 13 wuth systolic blood pressuies of over 150 mm of 
mercury and diastolic levels of over 100 In this group of hypertensne 
patients, taking trichlorethylene by inhalation mice doses thrice daily, the 
S}stolic pressure fell from 20 to 30 mm in four, and 40 or more mm 
in tw'o The shortest period m w Inch such a drop is knowm to have occurred 

*Recened for publication August 1, 1936 From the Department of Medicine, Lm- 
^ersItJ of Marjland , „ , , 

The author is indebted to the Calco Chemical Compan\ Bound Brook New Jerscj 
for supphing much of the trichloretln lene used m carrMiig out this in\estigation 
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IS one week, the longest six ^\eeks One patient showed a use of 10 mm 
The systolic pi essui e fell 20 mm in one patient not classified as hypertensive 
Thiee noimal individuals wuth noimal blood pi essui es inhaled 1 cc thncc 
daily foi thiee wrecks In two of these theie w’as no significant change in 
the blood piessure One consistently had an aveiage fall of 20 mm m sys- 
tolic and diastolic piessure, beginning duiing the inhalation and lasting foi 
about 20 minutes There w'as no peimanent low'eimg of the piessure in 
this individual Thus in 31 individuals subjected to the inhalation of 1 c c 
of ti ichlorethylene thiee times daily, there w'^as an immediate and transient 
fall in blood pi essui e in onl) one, and m seven a significant fall occurring 
a w'eek oi longei aftei the inhalations w'eie begun It is probably of sig- 
nificance that SIX of these seven individuals suffeied from hypertension, and 
that six of thirteen h) pertensu es piesented such a leaction 

The follow'ing expeiiment indicates that such decreases m blood pres- 
sui e ai e not associated w ith any marked impaii ment in the conductivity of 
leflex pathways 

W M , aged 48 (case 24), known Inpertensive for at least three jears Blood 
pressuie at beginning of treatment, 190/130, two weeks later, 175/105, six w'eeks 
alter initiation of treatment, 130/85 

Blood Pressure Left hand immersed in ice water 

betoie test Blood Pressure in 

135/85 30 seconds 1 min 2 mm 

170/100 190/110 210/140 

Skin temperatures have been detei mined by a thermopyle befoie, im- 
mediate!} aftei , and after continued inhalation of trichlorethylene in three 
normal indn iduals In tw'o there has been no change in temperature and in 
one thei e has been a slight drop This suggests that in the dosage used there 
occuis neithei a marked peripheial vasodilator noi vasoconstrictor response 
to tiichloi ethylene m man 

Theie is not sufficient evidence at this time upon wdnch to base an ex- 
planation of a 1 eduction in blood pressure followung the continued use of 
trichloreth) lene It is perhaps due to the sedative action of the drug 

The pulse late has not been significantly alteied in most individuals 
A few have showm a ti ansient rise of as much as 20 beats per minute Tins 
IS contraiy to the results obtained by Krantz and his co-w'orkers on dogs and 
is probably to be attributed to psy^chic reactions 

Toxicology 

Joachimoglu '* considered the diug harmless Krantz and his co-work- 
eis ® conclude that lepeated anesthetizing of rats did not markedly influence 
their growth curves or subsequently lead to important pathological changes 
in then Mscera Eichert^® leports two cases of toxic psychoses following 
therapeutic use of trichlorethylene and quotes from Zulkis one of addiction 
to the drug wnth toxic effects In all three cases gross overdosage had been 
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voluntarily taken by the patients All recovered without demonstrable ill 
after-effects Taylor “ reports that following daily six houi inhalation 
exposures to tnchlorethylene, rats suivived six months when concentrations 
of 0 2 per cent or lower were used Pathological examination at the end 
of the experimental period revealed no signs of degeneration in an}' organ 
A concentration of 0 3 per cent proved too high, only two of six rats sur- 
viving SIX months 

No evidence of toxicity has occurred m any of the 28 cases of this 
series One patient has been taking tnchlorethylene from time to time for 
three years, and during the first year used it almost daily 

Alice Hamilton discusses 284 cases of industrial poisoning supposedly 
due to tnchlorethylene In this gioup there were 26 deaths While there 
IS no decisive evidence on this point, it seems likely that such cases of indus- 
trial poisoning are due to substances other than puie tnchlorethylene 
Tnchlorethylene on contact with air and light may form decomposition 
products among which phosgene has been identified 

Method of Treatment 

While some obseivations have been made upon the usefulness of this 
drug 111 relieving immediate attacks of angina pectoris and the pain of cor- 
onary thrombosis, the primary purpose has been to discover if anginal 
seizures would be prevented oi diminished in frequency and severity by this 
drug 

Twenty-seven patients have been treated as follows from two to four, 
usually three, inhalations of tnchlorethylene have been given dail} Sealed 
frangible glass ampoules of one cubic centimeter are crushed in a handker- 
chief The first inhalation has always been taken in the presence of a phy- 
sician so that the immediate effect might be noted, and the patient reassured, 
if alarmed Theieafter, patients are advised to take the drug either while 
reclining or sitting in an easy chair, for marked hghtheadedness often oc- 
curs, and occasionally theie is a brief loss of consciousness The treat- 
ment IS continued as above for thiee weeks If no therapeutic effect has 
been achieved in this time, the use of tnchlorethylene has been discontinued, 
and the method considered ineffective Should the treatment prove effec- 
tive, the number of inhalations is reduced in each individual to the minimum 
consistent with an adequate relief of S}mptoms 

The Eefects Produced by the Ixhaeation or One c c of Tricheor- 

ETHYLENE ThRICE DaILY, OTHER THAN UPON CaRDI\C P UN 

When inhaled this diug is irritating to the mucous membranes of the 
respiratoiy tract and a sensation of burning commonly occurs in the nose, 
and the patient usually coughs, but not Molently Within a few seconds 
after the inhalation is started the patient complains of hghtheadedness and 
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in about one-half this effect is maiked Such lightheadedness lasts only a 
few moments and leaves the patient mentally cleai Three patients of 
27 lost consciousness foi periods lasting fiom two to fi\e minutes 
Headaches subsequent to its use have not been noted Fne patients de- 
scribed a feeling of maiked well-being, amounting to a mild euphoria 
When the patient has been nervous and ii i itable and sleep has been restless, 
well-maiked sedation, loss of luitabiht} and quiet sleep have usually fol- 
lowed the exhibition of this ding This, howevei, has not been accompanied 
by any dulling of the mentality of sufficient degree to be noticed by the 
patients or manifested by any loss of ability to perform then usual work 
One patient became so alaimed at tempoiaiy loss of consciousness that this 
mode of therapy had to be discontinued 

Effect or Triciilorlthmxke Upom the Pain Accompanying 

Coronary Thrombosis 

Six patients ha\e been given tiichloreth}]ene dining immediate attacks 
of pain due to coionaij thiombosis Cases 1, 2 and 3 lecened the drug 
within 12 houis of the onset of such pain, and case 4 had been started the 
preceding dav in the hope of preienting paioxysms of hj pet tension asso- 
ciated with anginal pain In this last case thiombosis occurred after thiee 
inhalations The patient lived foi thiee days and tnchloi ethylene had no 
appieciable effect upon the pain Cases 1 and 2 received immediate relief 
from pain In case 1 the intervals between recurrence of pam uere very 
niegular, and if additional tnchloi ethylene ueie inhaled at the beginning 
of the pain it uas aborted within a few minutes Case 2 lost consciousness 
for about file minutes aftei each inhalation, and freedom from pain was 
obtained foi about one hour Morphine pioved moie satisfactoiy for con- 
trolling pain m this patient who died on the seienth day of her illness Case 
3 recened no lelief with morphia in gram doses given twice before ad- 
mission to the hospital A single inhalation of tnchloi ethylene gaie maiked 
relief in a feu minutes and the inhalation was immediately lepeated, complete 
relief fiom pam being then obtained Freedom from pain lasted fiom one- 
half to till ee-quai ters of an hour, and it did not again become intense for 
about three houis Inhalations were oidered foi this patient at three houily 
intervals and he was pei nutted to receive additional inhalations on lequest 
Aftei 72 hours onl} occasional inhalations weie taken 

Cases 5 and 6 weie seen five and seven days respectively after coronary 
thrombosis had occuned As noted in the case histones, sti iking relief 
followed the exhibition of trichlorethylene to both of these patients How- 
evei, It IS well kiioMii that the pam and distiess of coronary thrombosis tend 
giadually to become amelioiated at vaiymg times aftei then onset One 
could not sai m case 5 that this had not happened m the natuial course of 
events Case 6 offeis moie positwe evidence of the idle pla)ed b} tnchlor- 
ethylene m as much as moiphme had pieiiously failed to gne relief up to 
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the moment the inhalations were staited In less than 12 horns after the 
initial inhalation this patient had his first restful night and sleep 

Thus 111 three of four cases seen within 12 hours of the onset of coronary 
thrombosis ti ichloi ethylene afforded relief from pain, proving more useful 
than morphia in one case and less so in one case In case 1 morphia was not 
used In one case tnchlorethylene was ineftectne In two more cases 
relief of pain followed the exhibition of this drug but because of the length 
of time elapsing from the occurience of the thiombosis to the initiation of 
inhalation tieatment, disappearance of the pain cannot wuth certainty be 
attributed to this treatment It is possible that tnchlorethylene w^as more 
effective than moiphia m one of these cases When successfully used, it 
had the ad\ antage ovei moi phia of not causing constipation 

Case 1 Wliite male, aged 54 Hypertensive arteriosclerotic cardiovascular dis- 
ease Angina pectoris followed in six months bv coronary thrombosis Continued 
frequent recurrence of pain, severe, while in bed Blood pressure very variable, 
before attack averaged 200 millimeters of mercuiy systolic and 120 diastolic, after 
attack fell to 140 systolic and 100 diastolic then rose to 180 systolic and 120 diastolic 
with paroxy^smal elevations as high as 260 systolic and 160 diastolic Slight relief 
with theobromine Pam often aborted by^ single inhalation of tnchlorethylene, and 
inhalations giv'en three tunes a day prevented pain The blood pressure became 
stabilized at about 175 systolic and 110 diastolic The patient has been under ob- 
servation two years, during which time there have been two apoplectic seizures 
Cardiac pain recurs periodically and is reliev^ed and prev^ented by tnchlorethylene 
Electrocardiogram just before attack of thrombosis Leads I and II show the cor- 
onary type curve, a record 16 months later shows no essential difference This pa- 
tient is a v'ery high strung, irritable individual 

Case 2 White female, aged 49 Coronary thrombosis Blood pressure, 90 
systolic and 70 diastolic Died on seventh day Tnchlorethylene gave temporary 
relief fasting for about one hour after each inhalation This patient was unconscious 
for about five minutes after each inhalation iMorphia proved more satisfactory in 
this case 

Case 3 White male, aged 48 Acute coronary thrombosis preceded by anginal 
pain on exertion for four days Leads I and chest lead ty^pe of acute coronary curve 
Blood pressure on admission, 150 systolic and 110 diastolic, dropping to 80 systolic 
and 60 diastolic Pam not relieved by' morphia Relieved by tnchlorethylene com- 
y pletely for one-half hour after inhalation and pam ameliorated up to two or three 
hours 

Case 4 White male, aged 50 Arteriosclerotic cardiovascular disease Par- 
oxysmal hypertension with anginal pain Coronary thrombosis — died third day after 
onset Blood pressure 120 systolic and 95 diastolic, going to 180 systolic and 120 
diastolic in attacks Electrocardiogram before attack Normal mechanism Iri- 
chlorethylene started day before thrombosis and continued to death No relief 

Case 5 White male, aged 52 Arteriosclerotic cardiovascular disease Cor- 
onarv' thrombosis with pain persisting in attacks for one week while in bed Blood 
pressure 110 systolic and 80 diastolic Electrocardiogram none Complete relief 
m 24 hours 

Case 6 \\ lute male aged 71 Arteriosclerotic cardiov ascular disease Cor- 
onary thrombosis with persistent pain, nausea and vomiting, complete incapacity five 
davs after attack Blood pressure, 120 svstohc and 90 diastolic (stated to have 
previously averaged 170 systolic and 100 diastolic) Complete relief of pain within 
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12 houis after evhibition of trichlorethylene, restful sleep Morphia m 1/8 gram 
doses had pieviously failed to give relief Trichlorethylene continued one week, 
no recurience of pain after drug stopped 

Trichlorethylene Used to Prevent Attacks or Angina Pectoris 

Of the lemaining 21 patients, 18 had eithei artenosclei osis or arteno- 
scleiosis and hypertension combined, there was one case of syphilitic aoititis, 
one case of chionic nephiitis, and one case in which there \vas a histoiy 
of h} pel tension not found at time of examination Of these patients nine 
gave a history of having had an attack of coionaiy thrombosis not more 
than two yeais pieviously The electrocardiogram was noimal in one, of 
the coronal y type in 10, piesented definite deviations fiom normal m nine 
and ivas not recoided in one All of the above patients presented angina 
pectoris as a symptom of then disease Trichlorethylene was inhaled by 
these patients as a rule thiee times a day In these 21 patients anginal 
seizuies weie pi evented completely by the inhalations in eight, they \vere 
definitely diminished in frequency and severity in eight and moderately 
diminished in one This last patient had syphilitic aoitic insufficiency 
and was lecening antiluetic tieatment This of couise may account foi 
the impio-\ement that \vas observed Four patients received no benefit from 
the inhalations In seven patients it was noted that the pain recurred as 
severely as formerly whenevei the inhalations were discontinued, the period 
of time elapsing before its lecurience varying from 24 hours to several 
weeks The period of time from the initiation of treatment to the cessation 
of symptoms varied considerably, no attacks occuinng in some instances 
aftei the first inhalation, and m others the impio\ement being gradual — 
case 25 did not achieve his maximum impiovement until six iveeks after 
beginning the inhalations In one patient"^ this treatment giadually lost 
its effect as a pi eventative m tivo months, but still could be effectively used 
to relieve immediate sevei e attacks of angina pectoris 

The exercise tolerance of these patients has only been directly tested in 
case 26 In this case it will be noted that there was a definite increase m 
the amount of exercise performed without pain The pain, how'evei, was 
just as severe when it was finally induced All patients leceiving benefit 
from the treatment could do inoie of ordinary activities than w'as possible 
befoie it was commenced, and wheie such statements are definite, they are 
noted in the case histones 

I have no data for an adequate comparison of the effectiveness of tri- 
chloi ethylene wnth that of other drugs used for the relief of angina pectoris 
The above studies ha^e been directed tow'ard detei mining its effectiveness 
in pi eventing such attacks How^evei, it has been noted to be effective foi 

* Smcc offering these observations for publication, case 23 has reported that prevention 
of attacks no longer results from inhalation of trichlorethylene and that he has had to 
retire from business because of their frequent occurrence when under mental strain There- 
fore there are two patients w'ho haie reported that the original beneficial effect of tnchloreth- 
vlene inhalations did not last 
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the foimei puipose in se\eial cases in ^\hlch other chugs have been used 
Thus in case 20 amyl nitiite liad at first aftordcd lelief fiom pain, but Jatei 
failed to do so, inhalations of tiichloi ethylene weie then found efifectue 

Five patients othei than those with coronaiy thiombosis obtained im- 
mediate lelief fiom anginal seizin es, thiee specificall} note that no relief 
was obtained Howeiei it is my piesent impression that there is little 
likelihood of this drug proving as effectne for the lelief of the anginal 
attack as aie other alieady accepted methods of treatment 

There is no evidence that this drug m anj- wa} effects a cuie, S}mptoms 
usuall} return when its use is discontinued 

Cases or Angin\ Pectoris 

Case 7 Wlute male, aged 37 Neurotic peisonality Anginal type of pain, 
tight, retrosternal, radiating to left arm, occuriing on unusual exertion or after large 
meals Blood pressure, 150 systolic and 105 diastolic Electrocardiogram slurimg 
of QRS, T, iniersion, large Qj Pain prevented by theobromine which also caused 
vertigo and nausea Tiichlorethjlene prevented attacks, none occurring after third 
dav of taking drug The pain recun ed \\hene\er the drug was discontinued 
Blood pressure after trichlorethylene 130 sjstolic and 90 diastolic Under observa- 
tion one year Died of pneumonia 

Case 8 White male, aged 47 Hvpertensne cardiovascular disease Coronary 
thrombosis one month previoush Continued severe attacks of anginal tjpe of pain 
while in bed Blood pressure, 170 systolic and 120 diastolic Electrocardiogram 
Leads I and II D'pe coronary curv'e Complete incapacity No relief from theo- 
bromine Complete prev^ention of pain bj tnchlorethvdene, the pain recurring when 
drug discontinued Patient under observation three years and in the last 12 months 
has resumed his occupation, which requires much walking Blood pressure after 
taking trichlorethylene, 140 sjstolic and 100 diastolic, and has remained at about 
this level At the present time the patient has an occasional sensation of oppression 
behind the sternum and a single inhalation of trichlorethylene will promptly relieve 
this 

Case 9 White male, aged 60 Hypertensive arteriosclerotic cardiovascular 
disease Two weeks previously there had been an attack diagnosed as acute coronary 
thrombosis Continued attacks of severe precordial pain at times radiated to left 
arm, occurring while in bed Blood pressure before attack, 190 systolic, im- 
mediately after, 130, for week preceding examination by me, 170, at time of ex- 
amination, 200 systolic and 100 diastolic Electrocardiogram none Trichlor- 
ethylene completely prevented the pain, pain returned when drug was discontinued 
This patient later took inhalations for the immediate relief of anginal attacks with 
success Blood pressure from 185 systolic and 100 diastolic to 200 systolic and 
110 diastolic Patient Inung two years later, occasional pain, no regular medication 

Case 10 White male, aged 61 Hypertensive arteriosclerotic cardiovascular 
disease of two years’ known duration Angina pectoris of one j ear's duration 
Eight months ago diagnosed coronary thrombosis At time of examination doing 
office work several hours daily, very slight exertion caused constricting pain behind 
sternum radiating to both arms Blood pressure, 260 svstolic and 130 diastolic 
Electrocardiogram Left axis deviation, T. and T, inversion During the first two 
'veeks of taking trichlorethylene there occurred onl) one attack of mild pain Pa- 
tient was walking eight blocks without difficultv Blood pressure, 200 svstolic and 
110 diastolic Two months later at full work, but occasional heavy sensation over 
precordium Trichlorethylene discontinued At present patient takes occasional 



1194 


\\1TJ1\M S lOVL, TK 


courscb of theocdlcm Itidiloicthvkne in binc^le inhalatioiib failtd to influence im- 
mediate seuiiies llieic is non a seicic ai tciioscleiotic letinifis with Msual 
mipaninent 

Ca%c 11 White male, as^ed 64 Diabetes mellitus, artenoselerotie cardiovascu- 
lai disease angina pectoris Blood pressure, 160 systolic and 110 diastolic Electro- 
cardiogram 1, and T. nnersion, arclicd SI segments Pain occurs on walking a 
little rapidly, or on going up moderate hills, at tunes after meals llie blood pres- 
sure remained about the same after taking trichlorethylene There was greatly 
increased but not complete freedom from pain while taking this diug, and the pain 
would recur several davs after the drug was discontinued This patient was fol- 
lowed four months 

Case 12 White male, aged 53 Diabetes mellitus, arteriosclerotic cardiovascu- 
lar disease Anginal pain occurring if patient walked four blocks Blood pressure, 
140 sjstoiic and 100 diastolic and remained at tins figure after trichloi ethylene was 
used There was complete prevention of pain This patient was treated with tri- 
chlorethylene for only one month because of evpense of treatment Pain recurred 
after trichlorethylene was discontinued Electrocardiogram normal 

Case 13 White male, aged 56 Diabetes mellitus, arteriosclerotic cardiovascu- 
lar disease Anginal pain produced b\ moderate exertion Blood pressure, 150 
systolic and 100 diastolic and not affected by trichlorethylene, which also did not 
affect the pain during three w'eeks treatment Electrocardiogram left axis deviation 
Case 14 White male, aged 43 Hypertensive cardiovascular disease, neurotic 
type personality Anginal type of pain, moderate exertion causing pain Electro- 
cardiogram left axis deviation, slurring of QRS w’aves Blood pressure, 160 systolic 
and 120 diastolic Blood pressure after tnchloi ethylene, 135 systolic and 95 diastolic 
Theobromine derivatives gave this patient no relief There was complete absence 
of pain while taking trichlorethylene, and the pain recurred w'hen the drug was 
discontinued and the blood pressure returned to 150 systolic and 110 diastolic 

Case 15 White male, aged 38 Coronary thrombosis tw'o years previously 
Blood pressure 120 systolic and 80 diastolic Electrocardiogram at time of occlu- 
sion acute coronary curve, Lead II and Lead III type Curve, tw'o years later, large 
Q„ and Q,, slurring of QRS and T, inversion This patient had a heavy feeling of 
pressure behind the sternum on walking as little as a block or on going up one flight 
of stairs This feeling completely disappeared wdiile taking trichlorethylene three 
times daily, and the patient resumed his occupation at the end of three wrecks On 
reducing the trichlorethylene to once daily the pain returned but not as frequently 
as formerly On again taking the drug three times daily there w’as no pain He 
has changed his occupation to one of considerable mental strain, and short periods 
of great activity, discomfort does not occur as long as trichlorethylene is taken 

Case 16 White male, aged 59 Hypertensive arteriosclerotic cardiovascular 
disease Anginal pain on moderate exertion, able to carr> on occupation as in- 
surance adjuster wutliout great difficulty Blood pressure, 178 systolic and 120 
diastolic Electrocardiogram Lead II and Lead III type coronary curve No relief 
from immediate attacks on exhibition of trichlorethylene and attacks not lessened m 
frequency and seventy in two w’ceks’ trial He refused to take this drug longer 
The blood pressure w'as not affected The patient obtained moderate relief wuth 
theocalcin Patient died 20 months later, from coronary thrombosis 

Case 1? White male, aged 40 Gives history of h} pertension, but this was not 
found at examination Anginal type of pain, of moderate severity, not incapacitat- 
ing Blood pressure, 140 systolic and 100 diastolic Electrocardiogram Left axis 
deviation Complete prevention of pain rvith trichlorethylene Neurotic personality 
No history available after one month 

Case 18 White male, aged 55 Arteriosclerotic cardiovascular disease One 
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jtai pieviously this patient had had an attack ot se\eie piecordial pun ladiating out 
the left arm and lasting 48 liouis He was kept in bed for six weeks During this 
time an electiocaidiogiam levcalcd low' voltage, slurring of QRS wa^es, T„ and I 
inversion An electiocardiogiam siv months latei showed only 1 in\ersion and low 
voltage There had been several minor attacks preceding tbe se^ere one Follow'ing 
the niajoi attack the patient had fiequent attacks daih occurring with anger, excite- 
ment or exertion, and more severe in cold weather At time of examination the 
blood pressure was 120 systolic and 80 diastolic Electrocardiogram Low voltage, 
otherwnse normal mechanism Complete relief in 24 houis after starting inhalations 
of trichlorethvlene There was no effect upon blood pressure Patient under ob- 
servation for six months at time of writing only occasional attacks of mild pain 
This patient was \eiy high-strung and irritable and he has noted a marked diminution 
in this irritability since taking trichlorethylene It has been inhaled three times 
daily throughout the period of observation 

Case 19 Colored male, aged 41 Syphilitic aortitis, aortic insufficiencj, angina 
pectoris Blood pressure, 140 systolic and 60 diastolic Trichlorethylene lessened the 
severity and frequency of pain to a moderate degree during a month’s treatment 
The patient w'as receiving antiluetic treatment Electrocardiogram Left axis 
deviation 

Case 20 White male, aged 56 Arteriosclerotic cardiovascular disease Cor- 
onary thrombosis five months before examination Total disability because of re- 
curring anginal pain on slight exertion or excitement Blood pressure, 220 systolic 
and 140 diastolic Immediate attacks at first had been relieved by amyl nitrite, which 
caused severe headache Trichlorethylene prevented attacks for two months and then 
lost this effect, but it continued to afford relief in immediate attacks of pain Electro- 
cardiogram Lead II and Lead III type of coronary curve 

Case 21 White male, aged 54 Arteriosclerotic cardiovascular disease His- 
tory of coronary thrombosis two years previously, since that time retrosternal op- 
pression on exertion or excitement Blood pressure, 150 systolic and 90 diastolic 
Lead I and chest lead type of coronary curve Theobromine ga\e no relief Tn- 
chlorethylene prevented such pain for a period of one month No observations since 
this time No effect upon blood pressure 

Case 22 White male, aged 76 Arteriosclerotic cardiorascular disease Elec- 
trocardiogram Left axis deviation, slurring of QRS Infected gangrene of right 
foot Parox)'snial pains of anginal type occurring w'hile in bed and persisting after 
amputation Relieved by amyl nitrite Blood pressure, 150 systolic and 100 diastolic 
Frequency and severity of pain markedly diminished while taking trichlorethylene 
both before and after amputation No change in blood pressure 

Case 23 White male, aged 68 Arteriosclerotic cardior ascular disease, angina 
pectoris Crushing precordial pain caused by exertion or excitement, relieved b> 
nitroglvcenne Nitroglycerine caused seiere headache Blood pressure, 150 sj'stohc 
and 105 diastolic Two weeks after trichlorethylene, blood pressure 130 s\stolic and 
80 diastolic, no pain since drug started Six months later at work, occasional pain 
much less se\ere than formerly Continues to take trichloretlnlene daily Electro- 
cardiogram left axis deMation (see footnote on page 1192) 

Case 24 White male, aged 48 Hvpertensne arteriosclerotic cardiorascular 
disease, angina pectoris Squeezing rice-hke, retrosternal pain radiating out left 
arm, occurring onh on exertion Known hjpertensive for sereral j'ears Blood 
pressure, 190 svstohe and 130 diastolic Pain occurred on walking rapidly for two 
blocks Electrocardiogram slurring of QRS wa^es, con\ex ST,, inierted r_ 
Blood pressure tw'o w'eeks after trichlorethilene, 175 sjstobc and 105 diastolic 
Estimated 20 per cent impro\ement Six w'eeks after trichlorethjlene, blood pressure 
130 sjstolic and 85 diastolic, could walk 10 blocks rapidh Four months later could 
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walk 20 blocks without pain, blood piessure, 128 systolic and 80 diastolic Onchlor- 
ethylene discontinued Returned in three weeks with blood piessure 140 systolic 
and 100 diastolic and occasional return of pain Again the pain was prevented by 
tnchlorethylene inhaled thiee times daily and patient continues to take this drug, 
vaiying the frequency of inhalation from one to three times daily accoiding to the 
return of pain 

Cacc 25 White male, aged 76 Arteriosclerotic hypertensive cardiovascular 
disease, angina pectoiis Heavy oppiession in chest on slight exertion such as w'alk- 
ing one-half block up slight grade Relies ed bv amvl nitrite, but this drug caused 
headache Tiichloretlndene failed to relieve immediate attacks of pain Blood 
pressure, 170 systolic and 105 diastolic Electrocardiogram Left axis deviation, 
slurring of QRS waves Tnchlorethylene used for two w'eeks, discontinued because 
It produced unconsciousness at times and this caused the patient great anxiety Theie 
had been no effect upon the pain Blood pressure at the time of the drug’s discon- 
tinuance 180 systolic and 110 diastolic 

Case 26 White male aged 57 Chrome nephritis, tumor of uiinaiy bladder, 
generalized arteriosclerosis, angina pectoris, uremia Anginal pain of one year’s 
duiation At time of initiation of treatment pain was caused b}-- the slightest exertion 
such as getting out of bed Tnchlorethylene one ampoule b\ inhalation thrice dail}^ 
In one week he w'as able to be up and mo\e about ward At this time exercise 
tolerance o\er standard portable steps equaled tw'o round trips At end of second 
w^eek he was able to make sc\en or eight round trips Electrocardiogram Left axis 
deviation Patient died, uremic coma, at end of third week Anatomical diagnosis 
chronic cystitis, bilateral chronic nephritis, geneiahzed arteriosclerosis, coronary 
sclerosis, fibrosis of apex of right lentricle, fulguiation neciosis of bladder w'all 

Case 27 White male, aged 50 Arteriosclerotic cardiovascular disease, angina 
pectoris One year previously this patient had suffered from a coionar} occlusion 
The electrocardiogram at that time w'as of the Lead I, chest lead tvpe of acute cor- 
onary occlusion curve Following the above illness the patient never w'as able to 
return to his occupation of executive because of recurring seizures of angina pectoris 
Five wrecks before death the patient became bedridden, precordia! pain occurring in 
severe seizures while at rest Theobromine derivatives w'cre of help in diminishing 
the frequency and severity of attacks The patient was given inhalations of tri- 
chlorethylene three times daily and inhalations for immediate attacks over a period of 
three w'eeks without appreciable benefit Nitroglycerine failed to relieve the pain 
He died in a prolonged attack of pain during wdiich the electrocardiogram revealed a 
Lead III type of acute coi onary curve 

I can offer no adequate explanation of why tins drug is effective in pre- 
venting attacks of angina pectoris The fall in blood pressure at tunes 
noted may be a factor in some cases, but obviously cannot explain the 
gieatei number of cases in wdiich no such reaction has taken place No 
constant effect upon coi onary circulation has been shown to occut There 
is no evidence that conduction of neive impulses is impaired There is 
definite evidence that this drug has sedatnto and anesthetic properties A 
few unrelated observations have been made upon pain due to other causes, 
and in the cases so treated a sedative and hypalgesic action has been noted 
In the case histones it is fiequently stated that the patients are of high- 
strung, neivous tempei ament The hypalgesic and sedative action of this 
drug IS the only explanation of its effectiveness in preventing and relieving 
angina pectoiis \vith any evidence in its favor at this time 
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Summary A^D Conclusions 

1 The inhalation from tvo to four times dail} of ampoules of trichloi- 
etliylene, containing 1 c c , has been used \\ ith some success m the pre\ ention 
of attacks of angina pectoiis Howe\er, this series is not sufficient!} large 
to warrant too favoiable conclusions, since in any small series there may be 
a considerable distortion due to the element of chance 

2 While pure ti ichlorcth} lene in the i ecommended dosage does not 
seem to be toxic, nevertheless, because of the repoited cases of industrial 
poisoning due to this agent, it should be used v ith some caution 
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TREATMENT OF HEMOLYTIC STREPTOCOCCIC MENIN- 
GITIS WITH PARA-AMINO-BENZENE-SULFONAMIDE, 
REPORT OF A CASE, WITH RECOVERY 

By James G Arnold, Jr MD, Baltwioie, Mmyland 

The obseivations of Euiopean investigators and moie lecently of Long^-- 
and Schwentker in this countiy on the treatment of beta hemolytic streptococcic 
infections by paia-amino-benzene-sulfonamide suggested to the authoi the use 
of this drug in infections of the central nervous s)’’stem The opportunity pre- 
sented Itself to tiy this diug on a case of fulminating meningitis following a 
middle ear and mastoid infection admitted to the Neuiosurgical Service of Dr 
Chailes Bagley, Ji , at the Univeisity of Mai3'land Hospital on Decembei 18, 
1936 The dosage used m the tieatment of this case was the same as that used 
by Schwentkei ^ m a similar case treated b)"- him seveial weeks pieviously It 
seems worthwhile to make this pi eliminar}'^ repoit of a single case because of the 
striking therapeutic results The rapid recovery of a patient suffering from a 
disease which is piactically always fatal strongly suggests that the treatment 
employed may have had a specific effect 

Case Report 

Hist 01 y On December S, 1936, the patient, a white female 28 years of age, 
began to ha^e earache in the right ear Later that evening the ear began to dis- 
charge followed by some relief from pain, but the pam continued somewhat until 
about December 12 From Decembei 12 to December 17 she seemed much improved 
On December 16 she went to bed feeling quite well, but was aw'akened at 3 00 a m 
with severe headache By morning she had become very confused and drowsy Her 
father stated he w'as “ unable to get anything out of her ” Her fainilj’^ physician 
took her to the Frederick City Hospital on December 17 wdiere she w’as seen by Dr 
A A Pearre There a diagnosis of meningitis w'as made clinically and examination 
of the cerebrospinal fluid on December 17 show'ed 3880 cells wuth 79 per cent poly- 
morphonucleai s No bacteria were seen in the smear Examination of the blood 
revealed a white cell count of 29,600 The following morning she w'as admitted to 
the Neurosuigical Service of Dr Charles Bagley, Jr, at the University Hospital 
While the patient w'as being transferred from Frederick to Baltimore, Dr Pearre 
called and stated that the spinal fluid culture taken the day before was positive for 
Stieptococciis hemolyticus The past history was negative 

Examiuaiwn On admission the patient appeared cnticallv ill The skin w^as 
flushed and hot She was unresponsive and reacted onlv to painful stimuli There 
W'as a vellow'ish watery discharge from the right ear No sw'elling over mastoid or 
ear Divergent strabismus Deep reflexes equal and hvperactive Kernig positive 

Presented before the Neurops> cliiatric Section of the Baltimore City Medical Societj, 

■^^”^From\i^ Department of Neurosurgery, University of klaryland kledical School, Bal- 
timore, Maryland 
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Abdominals diminished Bilateial plantai evtensor i espouse Rigidity of neck with 
mild opisthotonos Hearing i educed in left eai (since childhood) Peripheral 
facial parahsis on right side 

On December 22, 1936, the examination ot the blood was <is follows Hemoglobin 
100 per cent, rbc 4,400,000, w be 5600, polyinorphonuclears 89 per cent, Ivmpho- 
cytes 10 per cent, large mononuclears 1 per cent Blood non-protein nitrogen 27 mg 
per cent, blood sugar 114 mg per cent Wasseimann reaction negative On Decem- 
ber 26 the w'hite blood cells w'ere 20,000, polvmorphonuclears 88 per cent, lympho- 
cjtes 10 per cent, large mononuclears 2 per cent Sedimentation rate 34 mm in one 
hour On January 5, 1937 the white blood count was 11,000 The blood culture of 
December 18, 1936, was negative after five davs A smear ot the pus taken from 
the ear on Decembei 19 levealed pus cells polvmorphonuclears predominating, to- 
gether with gram-positive diplococci and streptococci A culture of this pus showed 
Staphylococcus auicus Urine examinations were entirely negativ^e on December 26, 
Januar}' 1, and January 6 The findings in the spinal fluid are cited below 

Comse On admission to the hospital the patient w'as very stuporous The 
temperature was 105 4° F (R) A mastoid infection was considered likelj because 
of the peripheial facial paralvsis but it seemed useless to consider operation Ex- 
amination of the spinal fluid in the Frederick Citv' Hospital on December 1/, 1936, 
had show'll a pleocytosis of 3880 cells per cu mm and a positive culture for hemolytic 
streptococci Immediatelv upon admission late in the afternoon of December 18, 
the spinal fluid was found to be cloudv, contained 5181 cells, and w'as under a pressure 
of 333 mm of water The next morning the culture from this fluid showed a heavy 
growth of beta hemolytic streptococci In the afternoon of December 19, a second 
puncture was done and the fluid was found to be under a pressure of 440 mm of w'ater 
Twenty-five cubic centimeters of fluid were withdrawn and 20 c c of 0 8 per cent para- 
amino-benzene-sulfonamide in normal saline solution were injected intraspinallj 
Following this a subcutaneous injection of 200 cc of the same drug w'as given 
Treatment was continued from this point on as described in a later section and sum- 
marized in table 1 

On December 20, tw'entv-four hours following the administration of the drug, 
the temperature dropped to 104° F and there was a striking decrease in the spinal 
fluid cell count from 5181 to 1026 The pressure also dropped from 440 to 240 mm 
of W'ater The patient was able to take fluids by mouth, smiled occasional!}, but was 
still drowsy and disoiiented Once or twice she inquired about her surroundings, 
but late in the evening she again became very unresponsive 

On December 21, the temperature dropped to 102° F (R) and the patient seemed 
slightly improv'ed In the afternoon she became more confused and resistiv'e She 
muttered to herself frequently The spinal fluid pressure w'as 110 mm of w'ater, 
contained 1134 cells, and the culture w'as still positive for Streptococcus hemolyticus 

On December 22 she refused food She became moderately cyanotic and the 
respiratory rate increased to 40 She w'as very noisy and cried out frequently The 
spinal fluid pressure was 90 and the cell count dropped to 600 In previous cultures 
the organisms grew' out ov'ernight, but the culture taken on this day showed a v'ery 
sparse growth in 36 hours 

On December 23, she was more cooperative but was still mildl} disoriented 
The temperature dropped to 99 4° F (R) A bloody tap was obtained on doing the 
spinal puncture A smear was made from the fluid and showed a few gram-positive 
cocci, but the culture was sterile A transfusion of 300 c c of blood was given 
without reaction The respirator} rate continued around 40 At no time during 
her course had there been swelling over the mastoid process, but in view of the 
general improvement, it was felt wise to consider doing a mastoidectom} Roentgen- 
ra} of the mastoids was done and Dr H J Walton reported “moderate clouding of 



Tablc I 

Chart Showing Cerebrospinal Fluid Findings and Record of Treatment 
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CInrt of the tcmpeiature, pulse and respintioii during the course of hemolytic streptococcic meningitis 
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the cells ni the right mastoid process, suggestive of an infection There is no indi- 
cation of breaking down of the cell partitions ” His impression was “ mastoiditis, 
probably acute ” 

On December 24, the temperature again rose to 102 4° F (R) In the after- 
noon Dr E A Looper did a right semi-radical mastoidectomy The mastoid was 
found to be necrotic and filled with pus The mastoid cells were curetted and the 
antrum opened widely The ossicles and drum were lemoved The dura was ex- 
posed above and the lateral sinus below The patient stood the pi ocedure w^ell It is 
of great inteiest to note that the spinal fluid had become sterile on the previous day 

On the following morning, December 25, the temperature dropped to 99 6° F 
Hej condition w-as definitely improved She w'as more alert and talked with visitors 
In the afternoon a second transfusion of 300 c c w'as given She had a reaction 
following this and the temperature rose to 104 6° F (R) The right ear and mastoid 
w'ere draining profusely The spinal fluid cell count w'as 450, pressure 300 (patient 
struggling), and culture of the spinal fluid was negati\e Slight cyanosis of the 
skin W'as still present 

On December 26, her color w'as improred and respirations w’ere slow'er She 
W'as able to feed herself, talked coherentlv, and w'as definitely more alert mentally 
She talked with her visitors and seemed cheerful The teinperatuie dropped to 984° 
F (AI) and the cell count to 325 

Fioin this tune on her improvement w'as steady Between December 26 and 
January 4, the temperature ranged between 98 4° F (M) and 100 6° F (AI) The 
medication was discontinued on Januaiy 3, and on January 5 the temperature dropped 
to a normal le\el Betw'een January 5 and January 12 the temperature rose to 100° F 
(A!) on tw'o occasions The cell count dropped to 40 on January 11 Ten con- 
secutive cultures of the spinal fluid were sterile Since January 8, she has been 
allow'ed out of bed 

Examination on Januar> 11 show'ed her to be bright and mentalh alert Her 
father could see no change in her mental acuity The peripheral facial paralysis 
on the right side noted on admission w'as still present The deep reflexes were all 
hyperactive, w'lth bilateral ankle clonus The plantar responses were equivocal 
Ihe fundi were normal 

Ticatmcnt Between December 19, 1936, and December 27 the patient received 
nine intraspmal injections of 0 8 per cent para-ammo-benzene-sulfonamide in amounts 
ranging from 20 to 35 c c , depending upon the amount of fluid withdrawn On 
December 19 and 20, respectively, 200 cc (16 gm ) and 350 cc (2 8 gm ) of 0 8 
per cent para-amino-benzene-sulfonamide w'ere injected subcutaneously 

On December 21, 22, and 23, 6 gm of the substance W'ere given in the form of 
“ Prontylin ” tablets by mouth, 3 tablets six times a day From December 24 to 
January 3 she w'as given 4 gm every 24 hours, or 3 tablets four times a day 

As yet the optimum dosage of this drug* in the treatment of beta hemoljtic 
streptococcic infections is undetermined Long feels that large doses should be given 
m the first few' days of treatment He has found that patients tolerate a dose of 1 gm 
per 20 lb of body w'eight every 24 hours for as long as a month He has pointed out 
that the drug administered orally should be given in divided doses orer a 24-hour 
period 

In this case, four intraspmal injections W'ere gn eii after the spinal fluid became 

* The crystalline para-amino-beiizene-sulfonaniide used was made by the Du Pont Chem- 
ical Company, and the “ Prontj'hn ” tablets by the Wmthrop Chemical Company Tw'o 
derivatives of para-amino-benzene-sulfonamide are on the market under the name of “ Pron- 
tobil ” solution and “ Prontosil ” tablets Prontosil solution may be used for subcutaneous 
injections but not mtraspmally, for Schwentker => has found that Prontosil solution increases 
the cellular reaction in the leptomeninges and is therefore more irritating than solutions of 
para-amino-benzene-sulfonamide For further discussion of these dernatnes the reader is 
referred to Long's paper ^ 
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sterile, and the drug was continued by mouth for 11 da 3 s after obtaining a sterile 
spinal fluid 

In the preparation of the powdered para-amino-benzene-sulfonamide for par- 
enteral and intraspinal injection, sterile normal salt solution was brought to a boil 
and the pow^der slowdy dropped in Long has found that no further sterilization is 
necessary The solution should be prepared just before using 

Comment As with any new^ drug, the therapeutic value of this new chemo- 
theiapeutic agent can be determined only aftei prolonged use In this one case, 
however, it appeals that para-animo-beiizene-sulfonamide produced a powerful 
bactei lostatic effect in a fulminating case of beta hemolytic streptococcic menin- 
gitis Tw'enty-foui hours after the injection of 1 6 gm subcutaneousl}' and 
0 016 gm mtiaspinally the spinal fluid cell count dropped from 5181 to 1026 
Throughout the course there w^as a steady deciease in the cell count and on the 
tenth day follownng treatment the cell count had diopped to 78 and on the 
twenty-second day to 40 

The cerebrospinal fluid pressure befoie tieatment was 440 mm of water 
Within 24 hours, the pressure diopped to 240 mm of water, and thereafter did 
not exceed 200 mm except on one occasion wdien the patient was straining dur- 
ing the puncture, when it was found to be 300 

Before treatment, the spinal fluid cultures weie found to be positive for beta 
hemolytic streptococci, both in the Frederick City Hospital and at the Univer- 
sity Hospital For two days following the institution of treatment, cultures of 
the oiganism grew out piomptly within 24 houis On the third day following 
treatment, the growth became sparse and lequiied 36 hours On the fourth day 
a few gram-positive cocci were found m the smear, but the cultuie was sterile 
Following this, 10 consecutive negative cultures were obtained This behavnoi 
of the spinal fluid cultures is further evidence of the bacteriostatic power of the 
diug on beta hemolytic streptococci This marked reduction in cell count cor- 
roborates Schwentker’s finding * that the drug itself produces no cellular re- 
sponse in the leptomeninges Furthermore in this case, the inflammator}'^ re- 
action of the leptomeninges was gieatly decreased after one intraspinal injection 

Because of the existing peiipheral facial paralysis at the time the patient was 
admitted to the hospital, it was felt that she had a mastoid infection and that the 
portal of entry was through the mastoid, even though there w'as no swelling in 
the region of the mastoid Because of the heretofore hopeless outcome of 
streptococcic meningitis, it was thought best to see if the patient responded to 
the drug before subjecting her to a mastoidectomy That the drainage of the 
mastoid bore no relation to the decrease m meningeal reaction is showm by the 
fact that the spinal fluid cultuies became negative on Decembei 23, twenty-four 
hours before the mastoidectomy was performed This operation was considered 
worthwdiile at this time only because of the striking improv^ement m the patient s 
general condition 

In the treatment of sti eptococcic meningitis with this drug, the exact re- 
quiied dosage is as yet undetermined The dosage given this patient seemed to 
be adequate and until further data are forthcoming it is suggested that the m- 
traspinal injection be continued until three consecutiv'e negativ^e cultures are ob- 
tained, and that the oral admmistiation be continued foi 10 dajs following the 
last positive spinal fluid cultuie As pointed out by Long, unless the drug is 
given foi a sufficient length of time thcie mav be a relapse of the infection 



1204 


EDGAR V ALLEN 


Whethei oi not paienteial and oral adinnnstiatjon of the diug wdl control in- 
fection in the central neivous system without mtraspmal injection has not yet 
been detei mined 

The diug IS i datively non-toxic but two complications, sulphemoglobinemia 
and acidosis, are occasionally encounteied Should eithei occui, the drug should 
be discontinued oi the dosage deci eased for 24 to 48 hours Acidosis may be 
lelieved by paienteial injection of 5 pei cent sodium lactate 

I wish to express my appreciation to Dr Perrin H Long and Dr Francis F Schwentker 
for supplying me with the drug and for their suggestions m the treatment, to Dr Charles 
Bagley, Jr, for permission to publish the case, and to Dr N Davidson for his assistance 
in treating the patient 
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INTERMITTENT HYPERTHERMIA OF SEVEN YEARS’ 

DURATION 

By Edgar V Allen, M D , F A C P , Rochester Mvuiesoia 

A MECHANICAL engineer, 38 years old, was admitted to the Clinic September 27, 
1935, complaining of attacks of feier during a period of seven years The patient 
w'as born in Dayton, Ohio, and moted to southern California at the age of eight jears 
He had never been in the tropics, in South or Central America or in Mexico other 
than in parts wuthin 50 miles of tlie California border He had had measles and 
w'hooping cough as a child, and while serving in the Naw in 1918 had had measles 
complicated by lobar pneumonia 

Betw^een the ages of 23 and 35 he had had sec ere frontal headaches associated 
with photophobia, but without nausea and vomiting In 1926 repeated w'ashing of 
both antrums relieved the headaches markedly but not completely In 1928, at the 
age of 31, he had an attack of influenza 'characterized b} malaise, fever and w'eakness 
There w^as no associated somnolence or insomnia About six w’eeks later he expen- 
enced the first of the attacks of fever, which attacks had occurred intermittently ever 
since 

The attacks of fever varied gieatly in intensity (figure 1) They w'ere preceded 
by prodromal symptoms by as much as 24 to 48 hours, such symptoms consisting of 
aching in the neck, shoulders, small of the back and feet and ankles, and often in the 
hands and wrists Chilliness, and often severe chills, w^ere experienced Occasionally 
nausea and vomiting occui red as the temperature of the body increased When the 
temperature i cached the maximum, the patient perspired profusely and his tem- 
perature then began to decrease Usually he slept during the time his temperature was 
returning to normal He w'ould lose fiom four to seven pounds (18 to 3 2 kg ) 
during such attacks 

* Read before the meeting of the Minnesota Society of Internal Medicine, Duluth, 

From 'the Division of Medicine, The Mayo Clinic, Rochester, Minnesota 
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Twenty-foui hours aftei an attack the patient felt entirelj' well In later years, 
severe chills and nausea which had fornierlv almost ln^arIably accompanied episodes 
of fever had become very raie, and aching of the legs, which had occurred as a pro- 
dromal symptom in the earlier yeais, had been replaced by aching of the feet and 
ankles Aching m the neck, shoulders and small of the back had occurred with the 
attacks only in the past three or four years The attacks had gradually increased in 



Fig 1 The inconstancy of the response shown by charting the temperature of the body 
during three {A, B and C) spontaneous attacks of fever 


number from about 10 in 1929 to 46 m 1935 The average of numerous determina- 
tions of bodj temperature between episodes of fever was roughly 97 6° F The 
longest interval m winch no attack had occurred had been 100 dajs, in 1933 Com- 
plete records had been kept in 1934 and 1935, and during this time the longest mterial 
betw'een attacks was 15 da 3 s and the shortest, sin: da^s The mild and se\ere attacks 
occurred with no regularitv, there being no relationship between the intensitj^ of at- 
tacks and the internal between them (figure 2) 
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During the si\ yeais prior to examination at the Clinic the patient had been 
under the supervision of a nuinbei of physicians, but their examinations had always 
given essentially negative lesults Agglutination tests foi undulant fever, e\<imina- 
tion of the blood foi malarial organisms and spiroclietcs, uimalyses, and various 
roentgenologic examinations, had always been negative Neoarsphenamine (given 



Fig 2 The upper part of the chart indicates the intervals between attacks during 
1935 and 1936, the shortest intere^al between episodes of fever was six days, the longest 15 
days The temperatures attained during attacks, uhich laned from 98 8° to 1044° F, are 
shown in the lower part of the chart 

mtiavenously four times at weekly intervals), oxyquinoiine sulphate (given in re- 
tention enemas and by mouth for several montlis) and quinine sulphate (in amounts 
of 20 grains [1 3 gm ] during the prodromal stages of three attacks), had been with- 
out benefit Two brands of acetylsahcylic acid (empirin and aspirin; have been 
found to lower the body temperature substantially', although the f ei er persisted over a 
longer period when these drugs were taken 

Physical examination at the Clinic revealed small tonsils and evidence of sinus 
infection No evidence of any abnormality was found on examination of the heart, 
lungs, abdomen, lymph nodes, and extremities, or prostate gland, seminal vesicles, and 
epididymides A complete neurologic examination also gave negative results 
Proctoscopic examination showed nothing significant Examination of the eyes was 
negative except for evidence of old thoroiditis on the nasal side of the right macula 
and a small opacity near the periphery of the lower nasal quadrant of the right lens 
The blood pressure m millimeters of mercury was 100 systolic and 70 diastolic 
Routine examination of the urine and blood, including determination of the values 
for hemoglobin and blood urea, enumeration of erythrocytes, examination of blood 
smears, and a serologic test for syphilis, were all negative Leukocytes numbered 
8,300 per cubic millimeter of blood, of winch 46 per cent were lymphocytes, 6 per 
cent monocytes, 46 per cent neutrophiles and 2 per cent eosinophiles Bronchoscopic 
examination failed to reveal any evidence of bronchiectasis Visualization of the 
kidneys following the intravenous injection of neo-iopax showed them to be entirely 
normal Agglutination tests of the blood for Pasturella tiilaicnsis and Biucclla 
ahoi tns were negative A tuberculin test was positive Roentgenologic examination 
of the sinuses disclosed markedly thickened membrane in the right antrum, and that 
of the teeth some evidence of infection m one tooth There was no growth of organ- 
isms on culture of the urine Cultures from the nasopharynx revealed streptococci. 
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and those of piostatic secretion both streptococci and staphylococci The sedimenta- 
tion rate of erythrocytes was 5 mm in one hour 

The patient was then observed in the hospital during an attack of fever His 
temperature rose from 97 2° to 100 4° F in eight and a half hours, and then de- 
creased to 97 6° F in three and a half hours The pulse rate increased to 120 beats 
per minute Urine, passed when the temperature was 101° F, was normal Ex- 
amination of blood smears for malarial organisms, spirochetes and trypanosomes 
was likewise negative at this time Leukocytes numbered 20,000 per cubic millimeter, 
28 per cent being lymphocytes, 3 per cent monocytes, 67 per cent neutrophiles, 1 per 
cent eosinophiles and 1 per cent basophiles , tliere was evidence of moderate toxicity of 
the leukocytes The sedimentation rate was 7 mm in one hour Spinal puncture, 
made when the temperature was 101 0° F , showed normal pressure responses , analysis 
of the spinal fluid gave negative Wassermann, Kline and Nonne reactions and revealed 
3 small lymphocytes per cubic millimeter, the total protein being 30 mg and the col- 
loidal gold curve 0 111 100 000 Blood cultures on brain broth and on blood agar 
were negative 

On October 2 the infected tooth was removed, cultures from the root revealing 
streptococci Because washings from the right antrum were purulent and contained 
streptococci and because tlie left antrum appeared to be involved in a similar manner, 
bilateral antral windows were made on October 8, 1935 On November 27 and 28 
roentgen treatment * was given to the right and left sides of the head respectively 
On November 2, subcutaneous injections of a vaccine made from organisms cul- 
tured from the nasopharynx were begun, injections being given twice weekly for 
five weeks in increasing doses, and subsequently in constant doses every week None 
of these procedures influenced the recurrence of attacks in any way 

The patient was observed during several spontaneous attacks of fever Possi- 
bility of malingering was excludecf by constant observation and by use of an auto- 
matic rectal thermometer During an episode of spontaneous fever 1/6 gram (0 01 
gm ) of pilocarpine was administered hypodermically, profuse salivation and sweat- 
ing followed but the fever was not influenced in the ensuing hour Three grains 
(020 gm ) of sodium amytal administered by mouth then induced sound sleep al- 
though the fever was unaffected (figure 3 A) At another time phenobarbital given in 

sufficient amount to cause somnolence did not prevent or modify an attack During a 
subsequent attack ergotamine tartrate was given subcutaneously in amounts of 0 25, 
0 25, 0 25, 0 25 and 0 50 mg , respectively, at hourly intervals , the course of the fever 
was unchanged (figure 3B) The temperature response to intravenously injected 
typhoid vaccine (figure 3C) was about the same as that observed during spontaneous 
episodes of fever (figure 3D) The response of body temperature to increased en- 
vironmental temperature in a Simpson-Kettenng fever cabinet and in a full-length 
body baker was considered normal (figures 3E and F) During a spontaneous attack, 
when the oral temperature was 102 0° F , 1/4 grain (0 016 gm ) of morphine sulphate 
was given subcutaneously The temperature increased another degree m the next 
houTj and remained at this height for two hours when spontaneous sweating set in and 
the temperature dropped (figure 3G) Although the patient slept during this period, 
no influence on the course of the fever was noted In another attack amidopjnne 
was administered three times, in amounts of 10 grains (0 65 gm ) at hourly interrals 
The first dose induced some sweating and momentarily suspended the rise of the 
fever, after tlie second dose moderate sweating continued and the fever dropped, but 
not until nine hours later did it reach the indnidual normal of 97 6° F (figure 3H) 
During another spontaneous attack 15 grains (1 0 gm ) of "larodon” (Hoffinan-La 
Roche, Inc ) was gnen by mouth ■v\hen the oral temperature reached 100 0° F , an 
equal amount was gnen an hour later The temperature onlj slightly exceeded 

* 135 kilor olts, 16 inches, 5 miUiamperes, 6 mm aluminum filter, 20 minutes 
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100 0° F and returned nearly to normal m seven houis, the fever recurred, however, 
eight hours later, and 15 grains of larodon was again given Some effect on the 
temperature was again noted, but it did not become normal until 13 hours after the 
last (29 hours after the fiist) administration of larodon (figure 3/) These results 



Fig 3 A, B and G illustrating the absence of effect of pilocarpine, sodium amytal 
ergotamine tartrate and morphine sulphate on the fever, H and I, the effects of amidopyrine 
and larodon m decreasing the fever, C, fever induced by injecting typhoid vaccine intra- 
venously, which simulated closely that occurring spontaneously D, E and F, the response 
of the body temperature to increased en\ ironmental temperature, which was considered 
normal 

were similar to those sometimes noted by the patient on using acetylsalicylic acid 
(empirin and aspirin) prior to coming to the Clinic 

Typhoid vaccine was injected intravenously November 16, 18 and 30, and De- 
cember 2 and 4 in amounts of 25, 40, 60, 85, and 120 millions of killed organisms. 
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respectively On each occasion the oral temperature was elevated to between 102 7 ° 
and 103 3° F The reactions, including s}mptoms and fever, were identical to those 
noted during spontaneous attacks of the same degree of fever Spontaneous attacks 
of fever were experienced on November 27 and December 12 The first occurred on 
tlie ninth day after an injection of typhoid vaccine and on the fourteenth day after 
the preceding spontaneous attack, the second spontaneous attack occurred on the 
eighth day after an injection of typhoid vaccine and on the sixteenth day after the 
preceding spontaneous attack Spontaneous attacks then occurred December 18 and 
24, and on January 2, or at intervals of approximately six days These results sug- 
gested that the fever induced by the intravenous injection of typhoid vaccine served 
as a substitute for the spontaneous attack, inasmuch as an interval of 14 or IS days 
between spontaneous attacks had occurred onl}' once in the last two years 

In the hope that fever induced artificially by any means would substitute for spon- 
taneous attacks, on the sixth day after a spontaneous attack the body temperature 
was elevated to 103 0° F by mouth (103 4° F by rectum) and was kept at or near this 
level for an hour in a Simpson-Kettering fever cabinet One day after this fever 
treatment, or seven days after the spontaneous attack, moderate spontaneous prodromes 
appeared and persisted for about two days, but no fever was observed Five days 
after this fever treatment, or 12 days after the preceding spontaneous attack, the 
temperature was raised to 101 7° F (by mouth) in an ordinary full-length baker and 
was kept there for a few minutes A spontaneous attack occurred four days later, or 
15 days after the preceding spontaneous attack and nine days after the fever arti- 
ficially induced in the fever cabinet This suggested that the higher temperature 
maintained for an hour in the fever cabinet served as a substitute for a spontaneous 
attack and showed definitely that the lower temperature attained in the body baker for 
a short period did not so substitute It should be noted that the total “ fever area ” 
in the first instance was over twice as great as in the second 

During another attack of fever, three injections of 9 minims (0 5 cc) each, 
of epinephrine were given at hourly intervals without effect on the fever Another 
episode of fever occurred while the patient was taking phenobarbital, which made 
him very drowsy, 1 c c of pituitrm injected subcutaneously and 20 c c of whole blood 
injected intramuscularlv did not influence the fever 

On February 3, 1936, Dr E C Rosenow began a study of the patient from a 
bactenologic standpoint Blood agar platings of material from tlie nasopharynx and 
of pus expressed from the tonsils revealed unusually large numbers of green-pro- 
ducing streptococci The cataphoretic velocity of these streptococci was normal 
Skin tests made with the euglobulin fraction of the blood serum of horses, injected 
for immunization purposes with neurotropic and arthrotropic types of organisms, 
revealed a marked reaction in each instance, apparently indicating antigen of these 
organisms in the skin Administration to the patient of the serum of horses so 
treated, on three successive days, greatly diminished this skin reaction, indicating, 
apparently, almost complete neutralization of the antigen in the patient’s skin, al- 
though an attack of fever occurred at the expected time 

At this time the leukocytes numbered 7,400 per cubic millimeter of blood, 84 per 
cent of them being neutrophiles, 7 per cent monocytes and 9 per cent Ijmphocytes 
The sedimentation rate was 7 mm in one hour On February 9 serum sickness began , 
this was characterized by a temperature as high as 103° F , and by urticaria, chill} 
sensations, drowsiness and somnolence and generalized aching and er}thema Tlie 
hands and feet were hot and swollen , the hands felt “ asleep ” at times, and there was 
slight aching of the ejes and head The s}Tnptoms mentioned ^\ere moderately acute 
for three da}s and reco-very was not complete for about a veek after the S}Tnptoins 
began 

Tonsillectomy vas performed Februar} 13 Culture of the tonsils revealed the 
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same type of organism shown pieviously to he present m the nasopharynx and secre- 
tion from the tonsils Two days after tonsillectomy another attack of moderate fevei 
was experienced and, the following day, the fever was associated with acute bron- 
chitis, this, however, disappeared rapidly 

The patient left our supervision on February 19, in order to return to his home, 
and his subsequent condition was reported by letter He remained well His physical 
and mental energy increased, he slept better, and m general his health was substan- 
tially improved over that of the preceding few years Episodes of fever did not occur 
In May, however, he wrote that intermittent nasal discharge, photophobia, and head- 
ache indicated sinus infection His diagnosis seemed well founded, for on June 30 
(136 days after the last episode and 137 days after tonsillectomy) a severe febrile 
episode occurred This could hardly be a spontaneous remission since the longest 
interval between attacks m seven years had been 100 days and the longest interval in 
the preceding two years had been 15 days After recovery from the attack just men- 
tioned a physician confirmed the diagnosis of frontal sinusitis and non-surgical tieat- 
ment was begun Attacks of fever occurred at intervals of 68, 25, 14, 25 and 13 days 

Comment 

It was appaient from the histoi3’' of this patient’s illness that an etiologic 
basis for the recurrent attacks of fever would be difficult if not impossible to 
establish This assumption was strengthened by the paucity of findings from 
examinations elsewhere and from routine examinations at the Clinic The pa- 
tient, however, was coopeiative and was desirous of obtaining a cure for his 
condition, regardless of the length of time lequiied or the inconveniences which 
such an intensive investigation would entail The possibility that the patient 
was malingering was eliminated promptly by observing him during episodes of 
fevei and by personally determining his oial and lectal temperature The eleva- 
tion of the pulse rate was further evidence that the fever was leal 

The first diseases to be consideied were malaria, bi onchiectasis, pyelitis or 
pyelonephi itis, bacilluria, Hodgkin’s disease, undulant fever, filariasis, trypano- 
somiasis, spii ochetosis, tularemia and the blood dyscrasias No evidence of any 
of them was found A ti anscription of the patient’s record was subsequently 
sent to Colonel Charles F Craig Director of the Department of Tropical Medi- 
cine at Tulane University, in the faint hope that the patient might have some un- 
usual tropical disease with which m e were unfamiliar Colonel Craig kindly i e- 
viewed the record and replied that he was quite certain that the condition was 
not one of tropical infection 

The next step was elimination of obvious foci of infection, although there 
was little hope that such a procedure would influence the attacks of fever 
When the surgical treatment of infected anti urns and extraction of an infected 
tooth were unavailing, it was appaient that the situation was a difficult one and 
that investigation along the lines reviewed and discussed by Dr H A Reimann, 
of the University of Minnesota School of Medicine, should be earned out The 
possibility of a psychogenic fever was promptly eliminated by failure of mor- 
phine and amytal to influence the fever reactions Fuither, an attempt was 
made to influence the fevei by roentgen irradiation of the head, after consider- 
ing the possibility that the fever was of central origin and was caused by a 
disturbed heat-regulating center No results were obtained by these measures 
and in desperation an attempt was then made to eliminate the spontaneous at- 

* At this time (January IS, 1937) the patient is experiencing episodes of fever of about 
the same type as before tonsillectomy was performed 
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tacks of fever by inducing it aitificially While the results of this proceduie 
were valueless from a preventive standpoint, there was consideiable but not con- 
clusive evidence that artificially induced fever substituted for the spontaneous 
attacks Finally, further consideration uas given to the possibility that the 
fever was of infectious origin Reiniann has leviewed evidence that fevei of 
infectious origin responds to antipyretic diugs, while normal temperatures and 
psychogenic fevers do not Our studies indicated that the antipyretics, amido- 
pyrine and “ larodon,” definitely influenced the fever, whereas pilocarpine, 
ergotamme tartrate, morphine, amytal and epinephrine did not These results 
suggested that the fever was produced by infection This w'as furthei sug- 
gested by an increase in the number of leukocytes per cubic millimeter of blood 
and an increase in the percentage of neutiophiles on one occasion, and by an in- 
crease in the percentage of neutroplnles without an increase in the number ot 
leukocytes during fever on another Dr Reimann then reviewed our study 
records and reported that he believed the tever was quite definitely of infectious 
origin, probably from some focus of infection 

It IS interesting that there w^as no significant increase m the sedimentation 
rate However, Reimann has pointed out that failure of the speed of sedi- 
mentation to increase during fever does not exclude an infectious origin Be- 
cause of the possibility of some hidden focus of infection, Rosenow'’s hyper- 
immune streptococcus antiserum vas given, but an attack of spontaneous fever 
occurred at the expected time Serum sickness followed the admimstiation of 
horse serum, and before a sufficient interval had elapsed to determine whether 
or not another episode of fever would follow, tonsillectomy was perfoimed be- 
cause the tonsils were the only remaining possible focus of infection Much to 
our surprise attacks of fever did not occur subsequently while the patient was 
under our observation, and he has reported that none occurred for four and a 
half months after his dismissal from the Clinic He reported further that his 
general health had impioved greatly The evidence is quite clear, therefore 
that either serum sickness or tonsillectomy produced the good therapeutic re- 
sults The former assumption appears quite untenable, and there can be no rea- 
sonable doubt but that the organisms in the tonsils were responsible for the re- 
current attacks of fever A return of episodes of h)'^perthermia after the 
longest free interval in seven years w'as definitely associated with frontal 
sinusitis It seems fairly certain, theiefoie, that the episodes of hyperthennia 
w'ere of infectious origin and that the organisms responsible for them lodged 
in the tonsils and sinuses 

Summary 

Stud}’' of a patient wdio had recurrent episodes of hyperthennia foi seven 
years indicated that his fever was of inlectious oiigin Tonsillectomy produced 
temporary cessation of these attacks of fever when all other methods of treat- 
ment wdiich W’ere tried had been w’lthout avail Recurrence of attacks w’as as- 
sociated w’lth frontal sinusitis 
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PRIMARY CARCINOMA OF THE LIVER WITH BONE 

METASTASIS 

By Herman Bolker, M D , Mendel Jacobi, M D , and Morris T 
• Koven, MD, Brooklyn, New Yoik 

Proved cases of pnmaiy carcinoma of the liver are few in numbei, particu- 
laily so in comparison with the frequent occurrence of secondary neoplasms 
of that organ, which are found m about 2 5 per cent of autopsies Distant 
metastases of new-growths primary in the liver are potentially common be- 
cause of the characteristic tendency of the cells to invade the walls and lumina 
of the venous radicals Of these metastases, one of the most unusual is that 
to the skeletal system, a search of the literature revealing only the following nine 
instances 

Schmidt,’- m a man of 55, found a primary turnor in the right lobe of a 
cirrhotic liver, which had invaded the poital veins, and metastasized to the retro- 
peritoneal tissues, lungs, bronchial glands, skull, sternum and sacrum Bile capil- 
laries containing yellow staining pigment were noted among the neoplastic cells 
in the metastases 

Huguenm’s “ case occurred in a man of 50 years who was known to have 
had a nodular liver for five yeais befoie death At autopsy, the liver was 
cirrhotic and contained numerous i eddish and green tumois, the former type 
showing venous invasion microscopically Metastases weie noted m the clav- 
icle, and the dorsal and lumbar vertebrae 

Blumberg found a soft gray-green nodular tumor the size of a fist m the 
right lobe of the liver of a 64 year old man known to have had both lues and 
diabetes Metastases to the first, second, and thud dorsal vertebrae were 
present 

The case repoited by Catsaras ^ occurred in a man 65 years of age A neo- 
plasm in a previously ciiihotic liver had invaded the portal veins into their finest 
ramifications Metastases to the neck of the femur caused a pathologic fiac- 
ture Bile production m the metastatic tumoi cells was noted 

Moon’s ® case, in a 45 yeai male negio, also had a pathologic fiacture of the 
right femur A cirrhotic liver was studded with soft green nodules Venous 
invasion by tumor tissue, as well as bile in tlie metastases, were found micro- 
scopically Othei metastases were bilateially peribronchial 

Geschickter and Copeland® lecord a case of primary liver neoplasm in a 70 
year old male negro, with metastases to pelvis, femur and spine 

Prym found neoplastic liver cells in a biopsy specimen from a calvaiium 
mass Bile production and fat infiltration were present Though no autopsy 
was done, a large nodular liver was palpable through a lelaxed abdominal wall 
Kaufmann ® described a case in a man of 33 years who had a tumor in the 
light lobe of a non-cirrhotic liver, with metastases to pelvic bones, ribs, vertebral 
bodies, lungs, and abdominal lymph nodes 

Karajanopoulos ® found in a man 54 yeais of age, a tumor in the right lobe 
of a previously cirrhotic hvei, which had metastasized to the manubrium sterni, 
thoracic veitebiae, and abdominal lymph nodes 

* Received for publication August 19, 1936 , i i j r 

From the Department of Pathology, Beth-El Hospital, Brooklyn, and the Office of the 
Chief Medical Examiner of the City of New York 
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Case Report 

A white woman, 29 yeais of age, was admitted to the orthopedic seivice of Dr 
B Koven, at the Beth-EI Hospital, Jan 25, 1933, complaining of pain in her left 
thigh of three months’ duration, intermittent but gradually increasing in severity 
Terrific pain had confined her to bed for four days before admission 

Her family and past personal histones were negative No gastrointestinal or 
urinary symptoms were noted 

The essential findings on physical examination were a shortening of the left 
lower extremity, outrvard bowing in the upper third of the corresponding thigh, wuth 
crepitation and tenderness at that point A soft mass the size of a tangerine, ad- 
herent to the underlying bony structure, was felt over the eleventh rib below the left 
scapular angle No abdominal masses w'ere palpable 

On examination of the blood the hemoglobin estimation was 80 per cent (Salih), 
the red blood cells numbered 4,200,000, the wdnte blood cells 7,400 per cu mm with 
76 per cent polymorphonuclear neutrophiles The urinary findings, including the 
examination for Bence-Jones protein, ivere negative The blood Wassermann reaction 
was negative Nothing unusual was found in the blood chemistry examinations 

Roentgenographic examination demonstrated a pathologic fracture through a 
neoplastic involvement in the upper third of the left femur, and a similar involve- 
ment of the left eleventh rib 

Biopsy of the thoracic mass was done, but the patient died suddenly before 
a microscopic examination could be made 

Necropsy was performed two hours after death The body was noted as that 
of a well developed, fairly well nourished, white woman, about 120 lbs in weight 
The left lower extremity was one and a half inches shorter than the right, with 
abnormal mobility and crepitation at the junction of the upper and middle thirds 
A recent 10 cm incision, closed by interrupted cat-gut sutures, through which con- 
siderable fluid blood exuded, was present over the eleventh rib in the left scapular line 
Nothing found in the head or neck was noteworthy 

Chest The sternum, the right ribs and pleural cavity, and the heart were 
grossly normal The left fifth rib 2 cm lateral to the costo-chondral junction was 
softened in an irregularly circular area 3 2 cm in diameter The overlying external 
periosteum and muscular tissue were necrotic, so that slight pressure caused a 
grumous, dirty, gray-brown material to exude from the rib , the underlying periosteum 
and parietal pleura were not grossly involved, although expanded a few mm into 
the pleural cavity On section the lesion was composed of the grumous material, 
old blood clot, and a few fine bony spicules The same rib m the mid-clavicular line 
presented a fusiform bulge orer an area of 2 5 cm caused by an expanding neoplasm 
in Its marrow, similar to the one found in the eleventh rib The cortex at this point 
was destroyed and the periosteum moderately thickened In neither case were the 
adjacent ribs involved 

The left pleural cavity contained about 200 c c of fluid blood free in the cavitj 
above and below the tumor mass which, displacing periosteum and parietal pleura 
ahead of it, extended into tlie pleural cavity from the eleventh rib posteriori} A 
small amount of blood was present in sereral fibrous walled loculi between tumor 
and lung Wherever these were separated, the overlying parietal pleura and the 
periosteum (indistinguishably combined) presented a small, elliptical, smooth edged 
opening 6 by 3 mm , and several smaller linear openings wdiich led into the tissue 
composing the tumor mass 

There w'as a recent operative incision, 10 cm in length, extending parallel to 
the left eleventh rib posteriorly To a point 2 5 cm from its rertebral origin, this 
nb W’as completely replaced b\ a fairly soft mass w’liicli encroached upon the adjacent 
ribs The subcutaneous operatne area contained scattered recent hemorringes and a 
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layei of cat-gut sutures Viewed from the pleuial surface, the mass was about 7 cm 
in diametei and pi ejected into the left thorax a distance of 5 cm, displacing thick- 
ened paiietal pleura before it There were lecent diffuse subpleuial hemoirhages over 
a radius of 10 cm about the tumor The mass on section was faiily soft, pale green 
in coloi , divided into large ovoid lobules by thin hbrous strands The mass presented 
several necrotic and occasional faintlj' outlined hemorrhagic areas 

The eleventh rib was absent in this area, a suggestion of previous periosteum 
remaining near the still recognizable portion of the rib The latter had a remark- 
ably thinned cortex, 1 mm in width at the tumor edge, the periosteum raised from its 
surface by tumor tissue and hemorrhage, and thickened to 1 5 mm The marrow 
was soft and brownish and lacked trabecular structure 



Fig 1 Gross photograph of the liver showing the lobulated tumor occupying the 
greater part of the right lobe Note the adjacent daughter nodules, the relatively sharp 
demarcation of tumor from neighboring normal parenchyma, and the absence of cirrhosis in 
either lobe 


In the three bones in which the marrow and cortex had been invaded by new 
growth with subsequent pathologic fracture, theie was no gross evidence of attempted 
periosteal or endosteal new bone formation The periosteum seemed to have been 
destroyed piactically in situ and lifted only to a small degree by the expanding 
lesion The adjacent, grossly uninvolved, marrow cavities were neither congested 
nor softened After extensive sectioning, the lungs and thoracic lymphatic tissues 
presented no gross neoplastic involvement 

Abdomen No free fluid or adhesions were present in the peritoneal cavity 
The hvei measured 24 by 18 by 9 cm and weighed 1400 gm The outer half of 
the right lobe was almost completely replaced by a greenish yellow mass, 8 5 cm in 
diameter, divided by fibrous septa into lobules of an average size of 1 0 to 1 5 cm 
(figure 1) There were necrotic areas and irregular hemorrhages within these 
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lobules Adjacent to the larger mass were several similar smaller nodules surrounded 
by a dark green hepatic parenchyma which was greatly compressed and contained 
discrete, ovoid, lighter green areas 2 mm m diameter This whole green area was 
sharply demarcated from the medial half of the right lobe by a narrow fibrous band 
which puckered the diaphragmatic surface 

The remaining hepatic parenchyma was well lobulated and showed no gross 
changes No cirrhosis was present The portion of Glisson’s capsule overlying the 
tumor was thickened, shreddy, and adherent to the diaphragm The gall-bladder had 
a thin wall, its mucosa was green, smooth and velvety The biliary ducts were 
patent throughout and showed no gross alterations of any of their walls The portal 
and pericholangitic lymph nodes, as well as the retroperitoneal subhepatic tissues were 
grossly uninvolved The vena cava and portal veins and their larger branches showed 
no mural or luminal alterations 

The adrenals, kidneys, genitalia and pancreas showed no gross changes 

The gastrointestinal tiact except for mucosal pallor appeared normal There was 
no enlargement, induration or other change of the mesenteric lymph nodes The 
thoracic duct and the portal and splanchnic vessels, the vena cava and its tributaries, 
the aorta and its branches were all grossly noimal, including the pelvic vessels and 
the femoral vessels on botli sides to the knee 

The spine showed no gross changes in the thoracic, lumbar and sacral portions 

Evti eimties There was moderate edema of the left upper anterior thigh The 
mairow of the left femur from a point 1 5 cm below the midpoint of the junction 
of the neck and body downward for a distance of 10 cm was completely replaced by 
rather soft, pale green neoplastic tissue (figure 2) None of the normal trabecular 
markings remained, the tumor tissue at the edge of recognizable marrow extending into 
the surrounding soft tissues There was a soft, round, discrete, gray white nodule, 

1 2 cm in diameter, 1 8 cm below the upper margin of the greater trochanter and 

02 cm from its posterior wall The cortex was eroded from within and narrowed, 
tapering toward the line of a pathologic fracture which extended from a point 7 cm 
below the upper margin of the greater trochanter downward, forward, and inward, for 
a distance of 2 cm The tumor tissue here was fiiable and necrotic, apparently the 
seat of recent blood extravasation The periosteum nas torn through opposite the 
fracture, and raised by tumor tissue 1 5 cm from the bone on either side There was 
much hemorrhage into the muscles about the fracture Evidence of healing was 
absent 

The bt casts Apart from the occurrence of a small mtracanalicular fibroma in 
the right breast both breasts nere normal 

M ici oscopic Ea aminatiou Liver Throughout the left lobe, and in the right lobe 
at more than a few centimeters from the mass described above, there are no evident 
histologic alterations Nearer the mass, the sinusoids become congested so that in a 
zone of a few millimeters breadth around the mass the picture is one of extreme pas- 
sive congestion, with red cells present between Kupffer and cord cells, and with the 
cord cells flattened, frequentlj separated and showing necrobiotic changes, fiom 
granular and vacuolar degeneration to total cjto- and nucleo-rhexis There is in this 
zone marked distention of bile-capillaries with green granular pigment which gues a 
positive Gmehn test, and occasionally a positive Turnbull stain In places this pig- 
ment outlines the bile capillaries, into the finer intercellular ramifications A few 
sublobular and largei branches of the hepatic and portal \eins are totalh filled with 
tumoi thrombi fins is observed in the sections taken within 2 cm from the tumor 
edge, but is not present in sections further remo\ed (figure 3) These thrombi most 
coinmonh show either total oi partial neoplastic cellular necrobiotic changes, in 
se\eral places the> are permeated b> fibrin the tumor cells totalh necrotic in the 
organized and recanahzed mass In one section m which all the aenous branches 
are so occluded, ta\o large branches of the hepatic artera are filled with fibrinplatelet 
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Fig 2 Gross photograph of upper half of left femur showing pathological fracture 
(A), elevated periosteum and subperiosteal tumor (B), and a solitary nodule m the femoral 
neck (C) 
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thrombus, the surrounding hepatic tissue being completely necrotic and heavily in- 
filtrated with partially hemolyzed red cells The periphery of this sharply outlined 
area is surrounded by markedly congested noimal liver tissue m whose sinusoids are 
huge numbers of leukocytes Ihere is no cirrhosis, bile stasis, or cellular infiltration 
in sections through grossly normal liver except as already noted Glycogen granules 
and fat vacuoles (neutral fat) are present regularly and in apparently normal amount 
in all sections 

The tumor tissue is almost everywhere separated from the surrounding normal 
tissue by a layer of fibrous tissue, sparsely cellular and poorly vascularized (capil- 
laries) , nowhere can any patent transition from the surrounding normal tissue, 
nor any penetration through the delimiting fibrous tissue be seen, although in places 
the latter is thinned out almost to single strand thickness Here and there just be- 
yond the edge of the large mass are small, well circumscribed, round or elongated 





Fig 3 Low power micropliotograph of tumor thrombus occluding a sublobular hepatic 
vein Note the neighboring inflammatory cellular reaction 


masses of similar cells surrounded by fibrous tissue, lying amid tbe normal hepatic 
tissue In all places, however, where such masses do not totally fill such areas in 
medullary fashion, the delimiting fibrous tissue is seen centrally to be lined by a 
single layer of flattened endothelial cells, present throughout the periphery except 
at points where the cell masses extend into the wall Erythrocytes are present 
between the cell masses in such incompletely filled areas In a few places in the 
large branches of the hepatic v ein around the capsule-like delimiting zone, about the 
laige tumor as well as in some large sinus-like spaces within it, are isolated tumor 
cells, well preserved and stained, free within the lumen and not enmeshed hj fibrin, 
red or wandering cells Where larger masses are seen, necrobiotic changes and 
partial lumen occlusion, to a greater or lesser extent, are tlie rule 

The tumor itself, as w'ell as the smaller daughter nodules, is composed of masses 
of cells, arranged chiefly in anastomosing strands two cells in thickness (figure 4) 
There is a marked tendency to radial arrangement of these strands, particularlj in the 
central portion of the large mass, where an occasional vessel is present m the center 
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of such a ladiall}' ai ranged rone, these vessels, extremely few m number, are arterial 
in charactei There is nowhere any suggestion of tiue lohulai stiucture, although 
dense strands of fibtous tissue cariying capillaries and occasional arterioles penetrate 
the tumor foi varying distances ftom the delimiting fibious tissue, witli which they 
are connected 

Between the cells of the individual strands one sees very fiequently canahcuh 
partially or completely filled with finely granular pigment varying from a definite 
green-yellow to a dirty brownish yellow, giving the Gmehn stain regularly but only 
very occasionally the Tuinbull stain These capillaries are frequently markedly 
distended, particularly where the cell masses, cut m cross-section, appear as solid 
alveoli, and they can be traced as fine ramifications between the individual cord cells 
Nowhere can any communication with larger ducts lie seen, neither portal canal nor 
bile duct, nor any pigment phagocytosis is apparent in any section The cord strands 



Fig 4 Low power inicrophotograph of primary hepatic tumor (A) sepaiated from 
normal liver by poorly vascularized acellular fibrous tissue (B) 

are everywhere lined by flattened, stellate-shaped cells resembling in outline and 
nuclear characteristics Kupffer cells, but being more numerous and having somewhat 
larger nuclei titan is usual m normal cells In the irregular sinusoidal system be- 
tween the cords are varying numbers of erythrocytes and scattered leukocytes 

Tlie individual tumor cells are larger than the hepatic cord cells, measuring 
between 15 to 20 They are well outlined and cuboidal in shape They have con- 
siderable amounts of deeply staining homogeneous acidophilic cytoplasm, and a single 
lound, large, vesicular but hyperchromatic, well-outlined nucleus, with the chromatin 
peripherally arranged but without well defined nucleolus Mitoses are extraordinarily 
rare, there are no amitotic forms, nor do fusion forms or giant cells appear The 
cells are remarkably uniform in appearance, except in the smaller intravascular 
daughter nodules where they are somewhat smaller Bile canahcuh are absent in such 
nodules There is remarkable absence of fatty vacuoles and glycogen granules both 
in the original growth and its metastases 

The femu) shows the bone marrow to be replaced entirely by masses of neoplastic 
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tissue similar to that found in the liver and showing all the elements there described, 
including bile canalicuh and coid lining cells resembling Kupfter cells (figure 5) 
The cells are of the smallei \ariety, in medullary arrangement with small central 
necrotic areas (figure 6) Only here and theie can distinct remnants of marrow 



Fig S High power microphotograph of femoral metastasis Note the strand-like 
two-cell layered arrangement of the neoplastic cells and the elongated Kupffer-hke cells 
(A) separating the cell cords from sinuses At (B) are two bile capillaries 



Fig 6 Low' power microphotograph of femoral metastasis Note atrophic bone 
spicule showing decalcified area (A) and lamellae At (B) is a small eessel resembling 
a sublobular aein 
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reticulum fibeis and small patches of erythrocytes, chiefly nucleated, be seen amid 
the tumor masses As the line of fracture is appioached, the coitical bone tiabeculae 
are narrowed and on their marrow suiface show erosions of various sires, without 
any apparent osteoclastic hyperplasia, but with a marked and increasing deficiency m 
lime salts, so that in sections through the fracture itself the trabeculae are totally 
devoid of such salts, and are sepaiated, with the tumoi tissue extending through the 
line of separation to appear within the periosteum Likewise toward the fracture 
fiom either side, but to a lesser extent than the lime absorptive process, the periosteum 
IS widened, edematous, and very cellulai , and tlie cells fibroblastic in type , at the frac- 
tal e line, there is a distinct tendency for the cells to be arranged at right angles to 
the long axis of the bone 

Periosteum and endosteum, indistinguishable in the fracture zone, are infiltrated 
with moderate numbers of polymorphonuclear leukocytes, elsewhere the lymphocytes 
predominate in the periosteal infiltrate, while the endosteum is devoid of infiltration 
Both the nutrient artery and arterioles in Haversian canals contain tumor cells, but 
nowhere are there completely plugged vessels 

Sections from areas in the femur not grossly involved, if taken from not more 
than 3 cm beyond tumor edge, show an occasional tumor nodule or a few cells I'ji 
vessel and marrow Active ery thi opoiesis is apparent 

The ribs show, in all detail, histologic pictures corresponding to those described 
in the femur No definite nutrient aiterial embolization is demonstrable Numerous 
sections of the lungs fail to disclose any tumor tissue witliin the vessels of whatevei 
order 

This tumor is a primary parenchymal hepatoma, similai m gioss appeal ance 
to several of those previously reported, though it did not occur in a previously 
cirrhotic liver It is the only case with bone metastases reported m a woman, 
and occuried at 29 years of age, while seven of the nine others were found m 
patients over 45 )fears of age Characteiistic extensive vascular invasion and 
bile production m the metastases were present As in six of the reported nine 
cases, evidence of metastases in the lung bed were not found aftei extensive 
search This suggests a specific affinity of the neoplastic cells for the hone 
marrow in these cases 

The origin of this type of neoplasm is piobably in the benign adenoma, 
whether this be of the congenital type not uncommonly found at the autopsy 
table or of the type due to proliferation m a parenchyma distoited by cirrhotic 
changes That the neoplasm is usually single rather than multicentric m origin 
IS suggested by the frequency with which only a right lobe neoplasm is found 
(five of the eight cases reported m detail, including our own) 

The tumor acts like an organ rather than tissue m its metastases, these 
piesent all the structures of the normal Iivei, including cords of cells m double 
lows, mteivenmg capillaries, and Kupffer cells Bile and bile canaliculi aie 
found, the foimer not undergoing phagocytosis by the Kupffer cells That the 
metastasis may have the physiologic activity of the original organ is suggested 
by the bile formation present in our case That such functions are not, how- 
ever, completely the counterpart of the original organ, eithei in the primary 
neoplastic focus or the metastases, is suggested by the absence of glycogen gran- 
ules and fat within the tumors, while the normal liver contained both 

From the standpoint of the clinician, attention should be directed toward 
the liver in those cases coming under observation with metastatic lesions, espe- 
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cially those of spine and femiu, t3'pically expanding in chaiactei and lacking 
new bone formation, in which the usual primary sites, lung, prostate, thyroid, 
breast and kidney have been excluded The liver is likely to escape serious at- 
tention because of the tendency of a piimary hepatoma to involve one lobe, 
thereby not inteifeiing with liver function tests, raiely producing jaundice or 
ascites, and not usually causing appieciable hepatic enlargement or nodulation 
Thorotrast injection may aid m outlining such tumois which are most frequently 
few in number, fairly well demaicated, and sufficientlj'^ laige to yield shadows if 
outlined 


Summary 

A case of primary livei carcinoma (hepatoma) with bone metastases is re- 
ported Nine cases fiom the Iiteratuie are collected and described briefly 
Evidence is presented to indicate that this type of neoplasm is organoid rather 
than histioid, and shows in its metastases morphologic evidence of its oiiginal 
physiologic function Attention is called to the liver as a focus for metastatic 
bone neoplasm in obscure cases 

The authors desiie to express their thanks to Dr B Koven, attending orthopedist at 
the Beth-El Hospital, for permission to use the clinical data of this case, and to Dr 
Thomas A Gonzales, acting Chief Medical Examiner of the City of New York, for per- 
mission to use the pathologic data of this autopsy performed, as assistant medical examiner, 
by one of us (M J ) 
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ELECTROCARDIOGRAPHIC CHANGES WITH PERFORATED 
DUODENAL ULCER, A CASE REPORT ' 

By Lemuel C McGee, Ph D , M D , Harold A Conrad, M D , and 
Angus K Wilson, M D , Elkins, West Vitgtma 

C M , male, coal-mmer, aged 39 years, entered the hospital one Sunday morning 
in shock and semi-coma The history, obtained from his family, was that he had 
been seized with severe upper-abdominal pain while walking from one room to an- 
other in his home 12 hours previously, and that he had collapsed immediately There 
had been no radiation of the pain to the sternum He had become quite short of 
breath following the onset of pain and could not sleep The pain had diminished but 
did not disappear The next morning, 10 hours after onset of symptoms, a physician 
was called and the patient received a hypodermic, presumably of morphine Some 
time afterward he started on a 50 mile trip, by ambulance, to the hospital 

Just at the time of his arrival, the patient had a recurrence of the excruciating 
pain in the epigastrium He exhibited extreme d>spnea, dehydration, cyanosis and a 
truly rigid abdomen After saline and glucose had been administered intravenously, 
the abdomen became pliable and the patient recovered somewhat from shock An 
electrocardiogram (figure 1) was taken which presented inversion of T-waves in 
Leads II and III with elevation of the S-T interval in those leads as well as in 
Lead IV 

The sudden onset of pain in the epigastrium and the finding of marked rigidity 
of the muscles of the upper abdomen pointed to acute intra-abdominal disease with 
peritoneal irritation The abdominal wall was not rigid for the subsequent few 
hours and during this time the patient vomited A tentative diagnosis of either 
perforated duodenal ulcer or acute pancreatitis was made When the cardiogram 
was developed, there arose the possibilit}' of coronary occlusion with posterior sur- 
face infarction The white blood count was 9,900 cells per cu mm The cervical 
veins were markedly distended and for a period of two hours there was definite pul- 
monary edema and a frothy sialorrhea Heart sounds were faint, with a rate of 140 
per minute The red cell count was 4,740,000 and the blood Kahn was negative 
Because of the lapse of more than 12 hours since the onset of the catastrophe and the 
persisting shock of the patient, the chance offered by surgery was described to the 
family as being very small The family wished to have no surgery attempted and 
this was agreed to by the consulting surgeons and physician 

The patient was removed to a room in the hospital where, unfortunately, elec- 
trical interference makes the recording of the electrocardiogram very unsatisfactory, 
and hence no effort was made to repeat the tracing A few hours later a third 
paroxysm of epigastric pain developed and with it, the upper abdomen again became 
exceedingly rigid for a few hours The pain at this time extended down in to the 
left flank The vomiting continued 

In the periods between throes of severe pain with collapse, the blood pressure 
lose to 130 sjstohc and 80 diastolic from a brachial pressure too low to be read im- 
mediately after admission The patient’s temperature was, for the most part, be- 
tween 99° and 100° F rising but once to 100 6° F 

The patient recalled that for the previous six months he had had recurring at- 
tacks of rather severe epigastric pain with shortness of breath, and voluntarily stated 
that his abdominal muscles would become quite “hard” during the attack The 
periods of distress Mere too numerous to count and they appeared only udien he was 
Marking m the mines or udien walking to or from his home He was positive in 

* Received for publication June 20, 1936 

From the Golden Clinic, Davis klemonal Hospital, Elkins, West Va 
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the assertion that the discomfort was related to exertion, that the pain never extended 
into the chest or shoulders and that resting a few minutes provided relief He 
had never observed that taking of food relieved him but had noticed that the pain was 
more apt to appear one to three hours after eating than at any other time There had 
been no nocturnal distress but he had slept, by preference, on two pillows For the 
previous four weeks he had had a cough and had noted faintness and giddiness He 
had lost 10 pounds in weight He drank five or six cups of coffee daily and had had 
to void urine twice each night He had stopped work two weeks before because of 









Fig 1 Elettrocardiograin taken at time of admission Note low Ts, iinerted Ts and ele- 
vated S-T interval in Leads II and III 


marked dyspnea and weakness He had been on no medication In the past he had 
had a gonorrheal urethritis, a crushed foot, a broken nose, and a broken left arm 
He had lost two wives from what had been diagnosed as pulmonarj tuberculosis 
His father at the age of 75 rears, had died after a chronic “gastric” complaint ot 
several years’ standing 

The abdomen became quite distended the day following the patient’s admission 
He received supportive treatment He died after 70 hours in the hospital The 
intriguing historj , pointing to mv ocardial disease, and the terminal illness w ith death 
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fiom evident peritonitis, prompted an autopsy to asceitain whethei there were two 
disease processes present 

The body was that of a man of about 170 pounds, appearing to be older than 39 
years Three liters of a greenish brown fluid were removed from the pentoneal 
cavity The peritoneum was generally acutely inflamed The omentum and super- 
ficial coils of bowel were matted with an abundant purulent exudate and thick fibrin 
The duodenum was surrounded by both fibrin and firm fibrous adhesions extending 
to every adjacent structure The fundus of the gall-bladder covered a perforation m 
the duodenal wall The gall-bladder itself was intact but coveied with exudate and 
fibrin When the duodenum was opened, two typical, chronic “ kissing ” ulcers were 
found, the uppei one alone having perforated This ulcer measured about 5 mm by 
6 mm in diameter and had thickened margins (figure 2) 

The thoracic cavity contained no significant abnormalities The pericardial sac 
was normal Thil' heart weighed 360 grams and the left ventricular wall was 15 mm 
thick midway between base and apex but otherwise all measurements were well 
within normal limits The coionary vessels were healthy in appearance except for a 
small atheroma in the left coronary about 2 cm from the orifice Careful dissection 
of these vessels revealed no occlusion Extensive sectioning of the myocardium re- 
vealed no infarction, either old or recent There were no other noteworthy findings 
at the autopsy The histological study confirmed the intei pretation of the gross 
pathological findings 

An occasional striking association between disease of the gall-bladder and 
symptoms leferable to the heart has been noted m the past 30 years Car- 
michael ^ noted a biadycardia in a patient having an obstructed cystic duct The 
periods of brad>cardia were observed thiee separate times, coinciding with strong 
conti action of the gall-bladder muscle Tennant and Zimmeiman,^ in a statis- 
tical study of 1,600 autopsies, found “a significant association between the oc- 
curience of heart disease m geneial and gall-bladder disease” Fitz-Hugh and 
Wolferth“ lepoited six patients with caidiac complaints and abnoimal electro- 
cardiographic tracings who had gall-stones removed A few weeks after the 
operation, the electrocardiographic abnormalities became normal in each patient 
WOllius and Fitzpatrick® found, in a senes of 596 patients, a striking improve- 
ment in the cardiovascular condition after treatment for chronic disease of the 
gall-bladder, even in the group (229 patients) having organic disease of the 
cardiovascular system The association between peptic ulcer and cardiac symp- 
toms is undoubtedly less frequently noted Barker, Wilson and Coller le- 
ported, in 1934, an instance of peifoiated duodenal ulcer simulating the clinical 
picture of acute coronary occlusion 

The patient in the present report presented cardiac symptoms pilot to the 
terminal illness There was no evidence of chronic gall-bladder disease It is 
obvious from the histoiy and the finding of scar tissue about the duodenum 
that the patient had previously had " formes f rustes ” perforations of one or both 
the chronic ulceis In the terminal catastiophe, the fundus of the gall-bladder 
had been employed to plug the peiforation aftei three distinct leaks of the 
duodenum with a collapse accompanying each fresh emptying of duodenal con- 
tents The electiocaidiographic changes noted may have resulted from, (1) 
shock and low systemic blood piessuie with insufficient oxygenation of the 
cardiac musculature, (2) embai i assment of circulation due to displacement of 
the heart by the elevated diaphragm, or (3) a reflex change m cardiac circulation 
and function initiated by the inflammatory process about the duodenum and 
gall-bladder 
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A common expenment made upon frogs in the physiologj laboratory is the 
production of a biadycardia oi even cardiac standstill by light taps on the ab- 
domen This effect is lost when the vagus neives are seveied There exists 



Fig 2 Photograph showing “kissing” duodenal ulcers The ulcer on the left had 

perforated 


ample clinical evidence of the change in cardiac behavior in man initiated by 
reflexes arising from diseased abdominal viscera Howeter, it seems to the 
authors that the pltysiological changes accompanying shock in this patient were 









1226 


L C jMCGEE, H a CONRAD, AND A K WILSON 


hkely of moie impoit to the hcait than icflcxcs fiom the acutely inflamed ab- 
dominal viscera Because of the ovei -emphasis often placed by physicians upon 
the changes of the electiocaidiogiam in clinical practice, the findings m this 
patient aie noteworthy He had no serious heart disease that could be demon- 
stiated aftei careful anatomic dissection 

Because of the occasional transient, non-specific R-S mteival and T-\vave 
changes m a variety of conditions, it is to be regretted that serial tracings were 
not available 
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EDITORIAL 

THE AWARD OF THE JOHN PHILLIPS MEMORIAL MEDAL 

The John Phillips Memorial Medal has been awarded for 1937 to Dr 
Richard E Sbope, of the Rockefeller Institute for Medical Research, at 
Princeton, New Jersey The award is based on Dr Shope’s researches 
with filterable viruses which are regarded as outstanding in medical biologj'^ 
Among these are (1) the discovery of a tumor of rabbits, which now bears 
his name, and the demonstration that this tumor, which has man}'^ of the 
characteristics of a malignant neoplasm, is due to a filterable virus, (2) 
his conti ibutions to the etiology and epidemiology of mad itch m cattle and 
the establishment of the identity of the virus causing this condition in cattle 
and that causing pseudorabies m swine, (3) the demonstration that swine 
influenza is not due to a single agent but is caused by an infection Avith a 
filterable virus and a hemophilic bacillus, (4) the production of evidence 
to focus attention on the possibility that the swine virus has at some time in 
'the past been the agent m human influenza 

THE CHEMOTHERAPY OF HEMOLYTIC STREPTOCOCCUS 

INFECTIONS 

The report by J G Arnold, Jr , in this number of the Annals, of a 
case of grave hemolytic streptococcus infection which recovered under 
treatment with prontylin brings to the attention of our readers a new and 
promising chemotherapeutic agent 

The report by Domagk ^ in 1935 that the dye “ prontosil ” exerts 
a definite protective action in the case of mice infected with virulent hemo- 
lytic streptococci aroused widespread inteiest and stimulated many other 
workers to investigate the action of this substance Domagk’s findings 
have been confirmed and extended, particularly by Levaditi and Vaismen," 
Colebrook and Kenny,® Buttle, Gray and Stephenson,"* and Long and Bliss ® 
This preparation is of special interest since, with the exception of optochin in 
pneumococcus infections, it is the only instance of a drug which exeits a 
specific action on a bacterial infection 

1 Domagk, G Em Beitrag zur Chemotherapie der baktenellen Infectionen, Deutsche 
med "Wchnschr , 1935, Ixi, 250 

-Levaditi, C, and Vaismek, A Action curatne et preventne due chlorhjdrate de 
4'-sulfaniido-2, 4 diammo-azobenzene dans I’mfection streptococcique expenmentale, Compt 
rend Acad d sc , 1935, cc, 1694 

® Colebrook, L, and Ke^inv, M Treatment of human puerperal infections, and of 
experimental infection in mice, with prontosil. Lancet, 1936, i, 1297 

* Buttle, G A H, Gray, W H, and Stephensox, D Protection of mice against 
streptococcal and other infections bv p-Aminobenzene-sulfonamide and related substances, 
Lancet, 1936, i, 1286 

®Lokg, P H, and Bliss, E A Para-amino-benzenc-sulphonamide and its derivatives, 
Jr Am Med Assoc, 1937, cviii, 32 
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Piontosil IS the h^diochloridc of 4-sulfamido 2, 4 diamino-azo-benzene 
It IS poorly soluble " Prontosil soluble ” is a related substance with a moie 
complicated stiuctuial formula which is more soluble and is suitable for 
pai enteral injection Undei the influence of i educing agents these com- 
pounds are decomposed in vitro into paia-amino-benzene-sulphonamide 
("prontyhn”) which is believed to be the active ingredient of these sub- 
stances It IS thought that a similar reduction is brought about in the body 
of animals tieated with prontosil by the action of the streptococci them- 
selves 

These woikeis m geneial agree that after mtrapentoneal inoculation 
with highly virulent stiains of beta-hemolytic stieptococci, mice suitably 
tieated with any of these substances recover oi materially outlive the un- 
treated control animals Thus m experiments repoited by Long and Bliss, 
untieated contiol animals receiving from 10 to 100 MLD of culture m- 
vaiiably died on the fiist oi second day, wheieas the six tieated animals in 
one senes survived from six to 31 days, and in anotliei series all six re- 
covered These lesults were obtained even though treatment was begun 
eight houis after infection and the mice gave positive blood cultures with^ 
100 to 1000 or moie colonies per cc of blood Treatment had to be con- 
tinued for some time or i elapse and death occurred Some difference was 
noted in the susceptibility of vai lous strains of streptococci to the action of 
the drug The results were much less definite when strains of low virulence 
were used 

The mode of action of the diug is not definitely known Prontylin 
(but not piontosil) exerts a model ate bacteriostatic activity when added to 
cultures of beta-hemolytic streptococci, even in the presence of serum The 
serum of animals tieated with prontylin also shows an inhibitory effect on 
the growth of stieptococci No definite bactericidal effect, however, has 
been noted Long and Bliss found that in then treated mice films from the 
peritoneal exudate made 24 to 72 houis after infection showed that active 
phagoc>tosis of the stieptococci was taking place At the same time the 
numbei of viable organisms in a drop of peritoneal exudate progressively 
diminished In untieated mice this was not observed They believe that 
the diug injures or affects the organisms in such a way that they become 
susceptible to phagocytosis They could not confirm the observations of 
Levaditi and Vaismen that the 'diug inhibited the formation of capsules by 
the organisms The drug showed relatively little or no protective power 
against the other species of organisms tested 

Favorable results have also been reported particularly in German and 
French journals from the use of these drugs m the treatment of human 
infections In general these clinical studies were not carefully controlled 
and are less convincing than the animal experiments Colebrook and 
Kenny treated 38 cases of puerperal infection with hemolytic streptococci and 
reported a mortality of 8 per cent as compared with an average mortality 
of 22 per cent in cases treated by other methods during the preceding four 
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years Several patients who recovered had had a severe type of infection in 
which the prognosis would have been grave Long and Bliss reported 
favorable results in a series of 19 cases of beta-hemolytic streptococcus in- 
fection of various types, including several cases of erysipelas and scarlet 
fever One patient with otitis media and mastoiditis who recovered had 
shown a positive blood cultuie with ovei 2000 colonies per c c of blood 
Theie were two deaths, one nine hours and one 22 houis after treatment 
was started Both groups of workers were conservative in their claims as 
to the efficacy of the treatment 

Thus far relatively few untoward effects have been lepoited A tran- 
sient febrile reaction may follow the parenteral injection of large doses of 
the drug It is readily absorbed both from the tissues and fiom the 
gastrointestinal tract It is excreted quite promptly in the urine, and m 
cases with impaii ed renal function the possibility of a dangerous accumula- 
tion in the body fluids must be kept in mind Signs of mild renal irritation 
have been noted in a few cases In three cases Colebrook and Kenny ob- 
served cyanosis due to sulphemoglobinemia, but all recovered 

This work is still in the expeiimental stage, and needs to be confirmed 
The number of patients who have been treated with these diugs is very small, 
and no series of cases has been adequately controlled The possibility of 
serious untoward effects has not been excluded It is, therefore, quite im- 
possible to draw any definite conclusions as to the value of this treatment, 
but the results which have been reported seem sufficiently promising to war- 
rant continued trial under conditions which permit accurate observation, 
together with adequate controls 
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Principles of Bwchcniislry By Albert P Mathews, Andrew Carnegie Professor 
of Biochemistry, University of Cincinnati x -}- 512 pages , 23 S X 16 5 cm 
William Wood and Company, Mt Royal and Guilford Aves , Baltimore, Mary- 
land 1936 Price, $4 50 

Students of the biological sciences have long been acquainted with the author and 
his familiar and authoritative “ Ph>siological Chemistry,” since he has been teaching 
biochemistry to medical students and contributing to experimental research for forty 
years The present volume, however is shorter and written in a different style — in 
fact It IS an entirely new book It is written in six parts, namely, Glucides, Lipides 
and Pioteins which constitute the major portion of the book, and Blood and Con- 
nective Tissues, Vitamins and Hormones, and Energy Metabolism The approach 
to certain subjects, especially the discussion of the carbohydrates, proteins and fats, 
IS somewhat unusual in that the description of their more fundamental chemical 
principles is smooth!} blended with a discussion of the factors influencing their 
digestion and metabolism, both under noimal and pathological conditions A valu- 
able addition to the subject matter is the discussion of clinical material 

Written in a most interesting manner, tlie book is very readable and is a good 
text to use along with the usual set of lectures which are given to medical students 
This volume should be especially valuable to the student or young doctor preparing 
for the board examination, or to doctors or w’orkers in science generally who wish to 
review and bring up-to-date then knowdedge of biochemistry especially as it concerns 
the human body The vounger student w’lth a flair for research will find its pages 
a veritable storehouse of enticing problems aw'aiting solution The author states that 
he has omitted “ almost all references to the literature as this is not intended to be 
a reference handbook ” This the review'er feels is to be regretted The modern 
medical student is interested in the experimental development of biochemistry, but 
has had little if aii) training in consulting the original literature, and certainly 
receives insufficient assistance along this line wdiile in medical school It seems 
unfortunate that Dr Mathew's, with his great personal knowledge of the historical 
background of biochemistry, has not made this information available to the student 
by means of an organized bibliography This defect, however, is insignificant in 
comparison with the general excellence of the book 

It was the purpose of the author to “ correlate and synthesize the numerous facts, 
so that they will appear not as an inchoate assembly of facts, but as making part of a 
great science which reveals the finer structure and coordinated chemistry of the 
human body ” This purpose, in the reviewer’s mind, has been well attained 

E G S 

Textbook of Siugciy By John Homans 4th edition 1267 pages, 25 5 X 17 5 cm 
Charles C Thomas, Springfield, Illinois, and Baltimore, Maiyland 1936 Price, 
$8 00 

Through its four editions since 1931, this book has kept the characteristics in- 
tended by its author, namely, an edited reflection of the teaching in the surgical 
department of the Harvard Medical School dei eloped by Harvey Cushing and his 
associates Accordingly it is an almost unique w'eld of the historical development of 
surgery, the dogmatism necessary for student teaching and present surgical beliefs 
The present edition differs from the third by the inclusion of chapters on Ampu- 
tations and Plastic Surgery This new material is w'ell up to the standard of the 
remainder of the book 
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TheThyioid — Sni gci y, Syndt onies, Ti eatmeiif By E P Sloan, M D 475 pages, 
26 X 17 5 cm Published by Charles C Thomas, Springfield, Illinois, and Bal- 
timore, Maryland 1936 Price, $10 00 

This book represents the experience and judgment derived from the observation 
of 20,000 patients in a thyroid clinic Although the author states that the book is not 
intended to be encyclopedic, no phase of his subject has been neglected The bibliog- 
raphy contains 254 names The authors of the bibliography are indexed and there 
are indices of subjects and names Chapters on the parathyroid glands and the 
thymus are also included 

In such a monograph there is necessarily much that a reviewer may find to which 
exception might be taken as to fact or interpretation of fact, but such disagreement 
in opinion m no way detracts from the value of this book One might point out that 
recent work on the lymphatics of the thyroid could have been discussed with advan- 
tage in particular connection with some of the author’s own ideas Considerable 
emphasis is given to an unknown substance which for the purpose of discussion the 
author calls “ thyrom,” pictured as the active principle contained in the thyroxin 
molecule which differentiates thyroxin from lodin The discussions of the underlying 
basis of symptoms is interesting The chapters on surgical treatment are particu- 
larly complete with a well presented exposition of the surgical anatomy In such a 
well finished production this review'er regrets to see the use of such a hybrid as 
“ subnormalcy ” wdnch the author uses in place of more acceptable wmrding 

This book will be found a valuable addition to the literature on thyroid disease 

E M H 

Modem Tieatment of Diseases of the Respiiafoty Systcvi By A Lisle Punch, 
M B , M R C P , and F A Knott, M D , M R C P , D P H 295 pages, 14 X 20 
cm , illustrated P Blakiston’s Son and Co , Inc , Philadelphia 1936 

The authors as stated in the preface, have intended this book primarily for the 
general practitioner and the medical student w’ho is just beginning his hospital 
training 

From this standpoint they have achiered their purpose admirably The text is 
concise and yet comprises an adequate survey of the field of pulmonary disease The 
authors have included painstaking descriptions of various clinical procedures, such 
as the technic of thoracentesis, pneumothorax, etc , and have included illustrations and 
descriptions of apparatus The roentgenographic plates are exceedingly good and 
abundant, and the pathology is clearly pointed out, thus adding materially to the \alue 
of the book 

H V L 

The Diagnosis and Tieatment of Diseases of the Penpheial Aiteries By Saul S 
Samuels, AM, MD 260 pages, 51 illustrations, 22 25X 15 cm Indexed 
Oxford University Press, New' York 1936 Price, $3 50 

This volume is not an exhaustive treatise on the subject matter of the title A 
classification of diseases of the peripheral arteries is presented and methods of ex- 
amination and diagnosis are described Thromboangiitis obliterans is discussed at 
some length The author considers the use of tobacco, especially cigarette smoking, 
to be a very important factor in the progress of the disease He emphasizes his belief 
in the efficacy of intravenous hypertonic saline injections plus rest and postural exer- 
cises in the treatment of this condition, arjd finds most other methods that ha\e been 
advocated to be of doubtful use or even harmful There is \ery little discussion of 
the other methods of treatment There is a briefer discussion of arteriosclerosis ob- 
literans and diabetic gangrene Very short chapters on Rajmaud’s disease, erj'thro- 
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melalgia and essential thrombophilia aie included There is also a chaptei on the 
medico-legal aspects of penpheial arteiial disease 

The reviewer does not feel that this book c,in be i ecommended as a well balanced 
discussion of the subject matter of the title It does forcefullj present the author’s 
views on the tieatment of thromboangiitis obliterans 

W S L 

Tubctadosts By Gerald B Webb, MD 205 pages, 17X115 cm Paul B 
Hoeber, Inc, New York 1936 Price, $2 00 

Dr Webb’s book is the first in the series of Clio Medica limiting itself exclu- 
sively to one disease entity and as such sets a noteworthy example for others that 
will surely follow In dealing with this age-old disease, so intimately tied up with 
the history of medicine in general. Dr Webb has divided the subject into its various 
phases Practically every chapter takes up just one aspect of the subject of tubercu- 
losis and discusses it in its entirety, chronologically It is thus possible to get a 
complete picture of the history of any one phase of the disease by reading the 
appropriate chapter 

The few illustrations atld charts are well chosen and the quotations extremely 
interesting It might be w'orthwhile to translate some of the quotations which are 
presented in the original The bibliography and the index of names increase the 
value of this book This most recent contribution to the history of tuberculosis will 
be welcomed by all students of the disease It is scholarly and informative and yet 
at the same time readable and entertaining 


MSS 
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Life Member 


Dr Samuel A Vogel (Fellow), Bufifalo, N Y, has become a Life Member of 
the College under date of January 25, 1937 


Gifts to the College Library 

The following gifts to the College Library of publications by members are grate- 
fully acknowledged 

Books 

Major Daniel B Faust (Fellow), (MC), U S Army, one autographed book, 
“ Diet Manual, Letterman General Hospital ” , 

Dr Jacob Gutman (Fellow), Brooklyn, N Y — 9th Supplement to “New Mod- 
ern Drugs ” , 

Dr J J Singer (Fellow) and Dr Evarts A Graham, F A C S , St Louis, Mo — 
one autographed book, “ Surgical Diseases of the Chest ” (wuth Harry C 
Ballon) 

Reprints 

Dr Miles J Breuer (Fellow), Lincoln, Nebr — 1 reprint. 

Dr E H Drake (Fellow), Portland, Maine — 3 reprints, 

Lt Col Frederick H Foucar (Fellow), (MC), U S Army — 1 reprint, 

Dr Salvatore Lojacono (Fellow), Tucson, Ariz — 1 reprint, 

Dr John H Musser (Fellow), New Orleans, La — 27 reprints, 

Dr E Sterling Nichol (Fellow), Miami, Fla — 7 reprints. 

Dr William H Ordway (Fellow), Mount McGregor, N Y — 3 reprints. 

Dr Carleton B Peirce (Fellow), Ann Arbor, Mich — 13 reprints. 

Dr Horace K Richardson (Fellow), Stockbndge, Mass — 3 reprints. 

Dr J J Singer (Fellow), St Louis, Mo — 20 reprints. 

Dr Willard J Davies (Associate), Rockville Centre, N Y — 2 reprints. 

Dr Everett C Fox (Associate), Dallas, Tex — 12 reprints. 

Dr Louis L Perkel (Associate), Jersey City, N J — 1 reprint 


Kentucky Members Held Annual Meeting 

The Kentuckj Fellows and Associates of the American College of Physicians 
held their annual meeting at Lexington, Ky , January 9, 1937 Dr Ernest B Bradley 
(Fellow), Lexington, President of the College, Dr C W Dow den (Fellow), Louis- 
ville, College Governoi for Kentucky, and Dr J W Scott (Fellow), Lexington, 
Chairman for Arrangements, sponsored the meeting Thirty-fi\e members of the 
College were in attendance, in spite of extremely inclement weather The afternoon 
program w'as as follows 

Dr R W Sparkman (by invitation) “Quantitative Estimations of Glvcosuna 
Following Intraienous Administration of Glucose”, 

Dr R B Warfield (by invitation) “ Calcinosis Universalis ” , 

Dr Ernest B Bradley (Fellow) “An Unusual Tjpe of Lymphosarcoma”, 

Dr John Harvey (Fellow) “Contracted Kidnejs Due to Pjelonephntis ”, 

Dr C H Fortune (Fellow) "Edema of Obscure T\pe” 
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In the evening a dinner was held at the LaFayette Hotel The entire meeting 
has been reported as a very successful, beneficial and enjoyable one The policies 
and practices of the College aie more thoroughly understood by the members at large, 
members are given a closer contact with one another from the social angles of these 
local meetings, and interest is inspired m the activities of the College 


Dr Henry W Grote (Associate), Bloomington, 111 , has accepted an appoint- 
ment as head of the Roentgenological Department of the Brohaw Hospital of Bloom- 
ington 


Mr William Albert Widmer, head of the medical sales department of the J B 
Lippincott Company, publishers, died suddenly early m January Mr Widmer was 
known widely in the medical profession, because for many years hts face was a 
familiar one at the book exhibits of the J B Lippincott Company at medical meet- 
ings all over the country In fact, Mr Widmer probably was the dean of medical 
exhibitors, for he was among the very first to initiate the plan of making conveni- 
ently available to doctors for examination books or other medical products by dis- 
playing them at the annual gathei mgs of various medical societies 

Mr Theodore A Phillips, for some years associated with the W B Saunders 
Company, publishers, has been appointed successor to Mr Widmer, with the J B 
Lippincott Company 


Dr John H Musser (Fellow), New Orleans, was a guest speaker at a meeting 
of the San Diego (Calif ) Academy of Medicine, December 3 


The Stanford University School of Medicine, San Francisco, presents each 
winter a series of popular medical lectures, given on alternate Friday evenings 
Among contributors to the fifty-fifth senes now in progress were the following 

Dr Benjamin W Black (Fellow), Oakland, January 22, “The County Hospital 
and the Public ” , 

Dr William C Voorsanger (Fellow), San Francisco, February 5, “Recent Ad- 
vances in the Treatment of Tuberculosis ” 


Dr Samuel A Levine (Fellow), Boston, discussed “ Pitfalls in the Diagnosis of 
Heart Disease ” before a joint meeting of the Medical Society of the District of 
Columbia and the Washington Heait Association on December 9 


Dr John W Ferree (Associate), Bluffton, Ind , has been appointed chief of the 
recently created bureau of local health administration, Indiana State Division of 
Public Health 


Dr Donald Gregg (Fellow), Wellesley, Mass, is President of the Massachusetts 
Society for Mental Hygiene 


On December 16, 1936 a meeting of the Rhode Island Fellows and Associates of 
the College was held at the John M Peters House of the Rhode Island Hospital At 
the meeting, Dr Charles F Gormly was elected Chairman, and Dr Cecil Dustin, 
Secretary Dr Guy W Wells was elected Chairman of a program committee of 
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four members Dr Wells, Dr Alex M Burgess, Governor of the College for Rhode 
Island, and the Chairman and Secretary of the Rhode Island group, ex-officio Dr 
Jacob Fine of the Beth Israel Hospital of Boston was the guest speaker of the 
occasion and gave an interesting account of experimental work on the effect, upon 
the absorption of gases in the bod}'', of inhalation of concentrated oxygen mixtures 


Dr Henry A Christian (Fellow), Hersey Professor of the Theory and Practice 
of Physics at Harvard University Medical School will prepare and edit future revi- 
sions of Osier and McCrae’s “ The Principles and Practice of Medicine ” 


Dr N Thomas Saxl (Fellow), New York City, has been appointed Medical 
Director of the Police Athletic League, an organization formed by the Juvenile Aid 
Bureau of New York City, for the purpose of providing suitable physical and recrea- 
tional activities for children with delinquent tendencies 


Dr Henry Snure (Fellow) and Dr George Maner presented a paper on “Roent- 
gen-Ray Evidence of Metastatic Malignancy m Bone ” before the Radiological Society 
of North America, on November 30, at Cincinnati, Ohio Their exhibit illustrating 
their paper won first award in the scientific exliibits 


New Life Members 


The following have become Life Members of the American College 
sicians on the dates indicated 


Dr Manfred Kraemer, Newark, N J 
Dr James W Hunter, Jr , Norfolk, Va 
Dr Herbert B Smith, Corning, N Y 
Dr Fresenius Van Nuys, Weston, Mass 
Dr George M Settle, Baltimore, Md 
Dr Edward B Vedder, Washington, D C 
Dr Robert A Peers, Colfax, Calif 
Dr Joseph Condit, Pasadena, Calif 
Dr Charles W Stone, Cleveland, Ohio 


January 9, 
January 9, 
January 11, 
January 12, 
January 12, 
January 13, 
January 16, 
January 18, 
January 18, 


of Phy- 


1937 

1937 

1937 

1937 

1937 

1937 

1937 

1937 

1937 


CONDENSED MINUTES OF THE BOARD OF REGENTS 


Philadelphia, Pa 

Deccmbei 13, 1936 

The Board of Regents of the American College of Physicians met at its Phila- 
delphia headquarters, 4200 Pine Street, at 10 00 am, December 13, 1936, vith Dr 
Ernest B Bradley, President, presiding The following were present 

Ernest B Bradley, President 
James H Means, President-Elect 
O H Perry Pepper, First Vice President 
David P Barr, Second Vice President 
Walter L Biernng, Third Vice President 
William D Stroud, Treasurer 
William Gerry Morgan, Secretary-General 
Sydnev R Miller 



1236 


COLLEGE NEWS NOILS 


George Morns Picrsol 
Robert A Cooke 
Jonathan C Meakins 
Hugh J Morgan 
James E Paulhn 
James Alex Mtller 
Francis M Pottenger 
Maurice C Pmcoffs 
Charles H Cocke 

and Mr E R Loveland, Executive Secretary, acting as secretary of the meeting 
The Executive Secretary read abstracted Minjites of the Detroit meeting of 
the Board of Regents, which were approved as read He then read in full the 
Minutes of the meeting of the Executive Committee held at Philadelphia on June 21, 
1936 

Upon motion by Dr James E Paulhn, seconded by Dr George Morris Piersol, 
and regularly earned, it was 

Resolved, that the Board of Regents appiove of the action of the Executive Com- 
mittee, and that their Minutes be adopted 

The Executive Secretary then presented the following communications 

(a) A letter from Dr E L Tuohy, Goveinor for Minnesota, dated June 29, 1936, 

recommending the election of an additional Governor for the State of Min- 
nesota, this additional Governor to take over the southern part of Minnesota 
and, perhaps, the State of South Dakota 

Discussion developed the opinion that it should be possible for Dr Tuohy to 
obtain adequate information about candidates in southern Minnesota through mem- 
bers of the Mayo group in Rochester, and that it would be better to handle the 
situation in this way for the present time 

Upon motion by Dr James E Paulhn, seconded by Dr George Morris Piersol, 

It was 

Resolved, that Dr Tuohy’s communication be acknowledged, and the suggestion/ 
concerning handling the Minnesota situation without an additional Governor / 
communicated to him Ad 

(b) Following advice that the law required the College to have a Certificate 

Authority as a Corporation foreign to the State of Pennsylvania to operate 
its mam office in this State, proper steps had been taken to obtain an official 
Certificate of Authority from the State Department of Pennsylvania 

(c) Communications from the Social Security Board Forms had been filled out 

and returned, with the explanation that the College is a Corporation organized 
“ not for profit ” Although no reply or decision had been received from the i 
Social Security Board, the Executive Secretary expressed the opinion that the \ 
College would not be subject to the regulations of the Social Security Act 

(d) A communication from the U S Post Office granting a reclassification of the 

Annals of Internal Medicine, and reducing the mailing rates to l%c per 
pound, resulting in a considerable saving in the future on postage 

President Biadley then presented a letter, dated July 23, 1936, from Dr George 
Crile, Chairman of the Board of Regents of the American College of Surgeons 
Dr Crile asked whether it would be possible for the American College of Surgeons 
and the American College of Physicians to jointly consider a plan to eliminate the 
indiscriminate use of the words “ Physician and Surgeon ” by men without special 
training in a special field, and to have each doctor designated in his practice as 
“ Physician,” “ Surgeon,” “ Medical Specialist,” “ Surgical Specialist ” or “ General 
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Piactitioner ” Di Crile suggested that the General Practitioner should limit his 
practice to diagnosis, medicine, minor surgery, emeigencj'^ work and non-operative 
obstetrics, that the two Colleges should work togetlier to influence the authoi itative 
bodies to bring tins change Dr Bradley had replied, stating that he had no 
authority to act, but that the matter would be referred to the Board of Regents, who 
might be disposed to appoint a committee to confer with a committee from the 
American College of Surgeons A further communication from Dr Crile indicated 
that such a committee had been appointed by his organization 

After general discussion. Dr James Alex Miller moved, and Dr James E 
Paullin seconded the following resolution, which was carried 

Resolved, that the President be authorized to appoint a committee of from one 
to three members to confer with a similar committee of the American College of 
Surgeons in any matters in which both bodies may be interested 

Dr William Gerry Morgan, Secretary-General, reported the following deaths 
since the last meeting of the Board of Regents 


Master 

Anders, James M 
Fellows 

Ackerman, James F 
Atwell, Jacob C 
Brooks, Harlow 
Brundage, Albert H 
Chase, Arthur B 
Dearman, William A 
DeLaney, Matthew A 
Gordon, Thomas D 
Haines, Charles J 
Hastings, Gordon Lee 
Hinton, Charles C 
Holmes, Arthur D 
Johnson, Gertrude M 
Klotz, Oskar 
Manges, Willis F 
Marchbanks, Howard E 
Marriott, W McKim 
Mayer, William H 
Murray, Peter 
Pierce, Alano E 
Quintard, Edward 
Reyher, Christopher M 
Simon, Sidney K 
Simonds, Clarence E 
Spear, Robert 
Stern, Arthur 
Stoll, Henry F 
Synnott, Martin J 
Thompson, Edward G 
Williams, Alden H 
Wilson, John D 
Associates 

Moll, Carl F 
Quigle\, William J 
Smith, Webster S 


Philadelphia, Pa 

Asbury Park, N J 
Butler, Pa 
New York, N Y 
Woodhaven, N Y 
Oklahoma City, Okla 
Whitfield, Miss 
Carlisle, Pa 
Grand Rapids, Mich 
Hallstead, Pa 
Little Rock, Ark 
Macon, Ga 
Detrbit, Mich 
Battle Creek, Mich 
Toronto, Ont, Canada 
Philadelphia, Pa 
Pittsburg, Kan 
San Francisco, Calif 
Pittsburgh, Pa 
New York, N Y 
Minqt, N D 
New York, N Y 
Gary, Ind 
New Orleans, La 
Wilhmantic, Conn 
East Chicago, Ind 
Elizabeth, N J 
Hartford, Conn 
Montclair, N J 
Memphis, Tenn 
Grand Rapids, Mich 
Scranton, Pa 

Flint, Mich 
Cleveland, Ohio 
Davton, Ohio 


August 29, 1936 

August 5, 1936 
November 2, 1936 
April 13, 1936 
March 12, 1936 
July 20, 1936 
November 4, 1936 
Nov^ember 1, 1936 
November 20, 1936 
November 3, 1936 
September 14, 1936 
February 25, 1936 
February 20, 1936 
January 29, 1936 
November 3, 1936 
November 24, 1936 
August 7, 1936 
November 11, 1936 
August 23, 1936 
March 6, 1936 
March 14, 1936 
February 12, 1936 
February 12, 1936 
August 5, 1936 
April 1, 1936 
August 23, 1936 
November 28, 1936 
September 28, 1936 
July 15, 1936 
June 21, 1936 
June 10, 1936 
June 20, 1936 

May 1, 1936 
klarch 8, 1936 
January 30, 1936 
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President Bradley stated that he would appoint a committee later on to diaw 
up suitable memorials for those who had been past presidents or governors of the 
College 

The following memoi lal prepared by Dr S Mar\. White was read by the Secre- 
tary-General, Dr Morgan, and a resolution adopted providing that it be spread upon 
the Minutes of the Board of Regents and a copy sent to Dr Brown’s widow 


GEORGE E BROWN 


" Di George Elgie Brown was born at Grand Rapids, Michigan, July 16, 1885 
He received the degree of M D in 1909 from the University of Michigan, following 
which he served two years’ internship at the Northern Pacific Hospital, Brainerd, 
Minnesota He was married to Irma Parker, July 12, 1911 During the years of 
his practice in internal medicine at Miles City, Montana, from 1911 to 1921, he 
carried on special studies at Harvard University for five months in 1914, studied 
organic chemistry in the summer of 1916 at Johns Hopkins University, Baltimore, and 
was with the Rockefeller Foundation in France in 1918 and 1919 He was appointed 
first assistant in medicine at tlie Mayo Clinic, Rochester, Minnesota, February 1, 1921, 
and made an associate m medicine, April 1, 1922, later becoming head of a section in 
medicine at the Mayo Clinic, and associate professor of medicine, in the Mayo 
Foundation, University of Minnesota He filled these appointments with distinction 
until his death Fellow of the American Medical Association and of the American 
College of Physicians, he was a member of the Board of Regents of the College from 
1927 to 1933 He was also a member of the American Society of Clinical Investiga- 
tion, the Central Society for Clinical Research, the Alumni Association of the Mayo 
Foundation, the Association of American Physicians, the Central Inter-urban Clinical 
Club, the Minnesota Society of Internal Medicine and the Southern Minnesota 
Medical Association He was a member of Phi Rho Sigma fraternity and of Sigma 
XI honorary fraternity 

“ During the two years’ internship in Brainerd and the ten years of practice 
in Miles City, he exhibited unusual initiative and industry in clinical research His 
first paper, entitled ‘ The Practical Use of Tuberculin in Diagnosis,’ was published 
in 1911 as a result of work done dui mg his internship Ten more papers, the majority 
of them in first-class journals, were published during the ten years of active practice 
in Montana During these latter years also he was known to have exhibited much 
ingenuity in the construction of x-ray apparatus for his own use in practice Duiing 
the period of nearly fifteen years of association with the Mayo Clinic, the contribu- 
tions to medical literature bearing his name or as co-author number 115 His con- 
tributions revealed marked originality and by them he became one of the leading 
authorities in this country, particulaily in diseases of the vascular system and in 
arterial hypertension His standard cold-pressor test for measuring variability in 
blood pressure, published with E A Hines, Jr , and his contributions with several 
members of the Mayo Clinic staff have served to break new paths in the ready 
recognition of hyper-reactors in essential hypertension and in the surgical treatment 
of certain of the later stages of the disorder The 200-page monograph on thrombo- 
angiitis obliterans bearing his name is of great practical value in that it serves to 
show that correct diagnoses can be made without special methods in more than 95 
per cent of the cases of the vascular diseases affecting the extremities His initiative 
and drive, his helpful, cheei ful friendliness and practical, wise counsel will be greatly 
missed not only in the organizations to which he gave the best years of his life, but 
also by an almost unlimited number of friends and by the American College of 


Physicians 


— S Marx White, M D , F A C P ” 
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Ihe Seti eUi y-Genei al then reported the following additional Life Member 
since the last meeting 

Carl Heiman Gellenthien, Valmoia, N 1^1 
Herman O Mosenthal, New York, N Y 
OiviIIe H Brown, Phoenix, Ariz 
Roy L Leak, Middletown, Conn 

making a total of sixty-four Life Members 

Di Janies E Paullin, Chairman of the Committee on Public Relations, reportei 
that his committee had examined into the coi respondence and circumstances of tL 
following lesignations, which, by resolution of the Board of Regents, were accepted 

Felloivs 

Di Arthui F Coopei , Memphis, T cnn 
Di William J Young, Louisville, Ky 
Aisociatcs 

Colonel Glenn I Jones (Retired), M C, U S Aimy 
Dr Ernest L Kiesel, Scranton, Pa 


I he Committee had received a communication trom the late Dr James M Ander; 
(Master) concerning the establishment of a National Health Day Since tins topic 
of health education is already so well covered by local, state and public health organ- 
izations, the Committee merely recommended cooperation with these groups 

The Committee felt that an appeal from the American Association foi Chins 
Famine and Flood Relief was without the purposes of the College, and recommendec 
no action 

The Committee recommended that the facilities of the American Colle°-e oi 
Physicians be placed at the disposal of the Council on Medical Education of the 
American Medical Association for the promotion of residencies in internal medicine 
in approved hospitals, and that tlie College express itself as being m sjrapatliy with 
attempts to develop better training in the field of internal medicine and its related 
specialties 


Perry Pepper, seconded by Dr William D Stroud, an. 


On motion by Dr O H 
1 egukrly carried, it was 

''^commendations by the Committee on Public Relations b 

Repoiting as a committee of one Dr James H Means submitted the followiir 
suggested revision of the Fellowship Pledge in accorrhnrp . i , ^'^"owin, 

by the Board of Regents at one of ds Detron meetmgs 


to ^een createc 

tardy accepted membership therein, I solemnly pledge that’/ wilhlve^ 
foimity with its ideals and regulations to the bit^of my abilitv 

n 1 ** ^ dedicate myself to practice medicine following die Golden 

to respect the mterest and character of my colfeagnerrst,p^S,1?“Sc^t.m 

professional aid to the unfortunate the noor md flif” ^ “^^cnd freely my 
increase in medical knowledge tliio’uMi readino- of ^ t to seek constant 

bj attend nice at important gatlierinn-s^of m\ nrnfpc 'oritativg hteiature and 

phisieians of emmfnce, and b ree IZn" TIT brethren by study with 
m> colleagues exchange of experience and opinion with 
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“Further, I promise to refrain from seeking the public eye for purposes 
of self-advancement, to avoid commercialism in all m 3 ' professional activities, 
to adjust my fees to the circumstances of my patients and to make them com 
inensurate with the services I have rendered 

“Moreovei, I hereby condemn and promise to avoid all abasing money 
tiddes with brother piactitioners or consultants, and I hereby swear that I will 
strive constantly to spread among all physicians with whom I come in contact 
d high ethic of practice like that set forth in the Constitution and By-Laws of 
the American College of Physicians " 

Upon motion by Dr Means, seconded b 3 Dr Barr, and regularly carried, it n as 
Resolved, that the above Fellowship Pledge be appioved m the place of the 
one heietofore used 

Di Maurice C Pincofts, as Editor of the Annals or Internal Medicine, 
piesented a brief report upon the editorial work on the journal 

Dr O H Perry Pepper, as Chairman of the House Committee of the College, 
reported that the new headquarters had been purchased for $52,500, and after pay- 
ing incidental expenses m connection with the tiansfer of title, settlement, etc, 
the Committee had a balance reiudining of $2,142 75 of the original appropriation 
for tlie purchase of the propeity at 4200 Pine Street, Philadelphia Of the $10,- 
000 00 appropriated for alterations and furnishings, $4,500 approximately had been 
spent on alterations, and $4,500 approximately on furnishings, leaving a balance of 
$929 16 There had been certain expenditures for taxes, additional insurance, etc 
which had been chaiged against this appiopriation, but which Dr Pepper felt should 
be charged to some other account, as a matter of bookkeeping He described the 
alterations and furnishings that had been completed, and the proposed plan for 
future operation In appreciation to Mr Charles J Eisenlohr, from whom the 
property was purchased. Dr Pepper moved the adoption of the following lesolutioii, 
which was regularly seconded and unanimously carried 

Resolved, that the Officers and Regents of the Ameiican College of Phj'sicians 
extend to Iilr Charles J Eisenlohr tne thanks of the College for Ins many courtesies 
incident to the purchase from him of the new College Headquarteis and also for his 
generous gift of various beautiful furnishings, including andirons, draperies, safe 
cabinet, billiard table, and other valuable items 

Dr Sydney R Miller, Chairman of the Committee on Credentials, reported that 
of 91 names presented foi Fellowship, eithei by piomotion from Associateship 01 
directly, 80 were lecommended for election, 5 weie recommended for election first 
as Associates, 3 were rejected, and 3 weie deferred foi further investigation 186 
names had been presented for Associateship, of whicii 152 were recommended foi 
election, 21 were rejected, and 13 deferied The names of those recommended for 
election, both to Fellowship and Associateship, weie inspected by the Regents 

Upon motion by Di George Morris Piersol, seconded by Dr James E Pauli in, 
and legularly carried, it was 

Resolved, that the following list of 55 be and herewith are elected to Fellowship 
in the American College of Ph>'sicians as of this date, December 13, 1936 

Candidates Sponsors 

California 

Morns Henry Nalhanson, Los Angeles Henry L Ulrich, S Marx White, J B Carey, 
(formerly of Minnesota) E L Tuohy 

Connecticut 

Marcus Backer, Bridgeport Daniel P Griffin, Charles H Sprague, Henry P 

Stoll (deceased) 

Henry Caplan, Meriden Thomas P Murdock, William E Hall, George 

Blumer 
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CatididaU!, Sjmisors 

Medical Coiirs, U S Naw 


Robert Edwin Duncan, Washington, 
D C 

Jesse Bundren Helm, Newport, R I 

Daniel Hunt, Annapolis, Md 

Howard Howdett Montgomery', Wash- 
ington, D C 

Lloyd Russell Newliouser, Annapolis, 
Md 

Harold Eugene Ragle, Washington, D C 

Clarence Wesley Ross, Washington, D C 

Robert Franklin Sledge, Washington, 
D C 

William Henry Hart TurMlle, Ports- 
mouth, Va 

Paul White Wilson, Washington, D C 


Ly le J Roberts, Robert G Davis, P S Rossiter 

W W Hall, Paul F Dickens, P S Rossiter 
Louis H Roddis, S S Cook, P S Rossiter 
O J Mink (deceased), C R Baker, P S Rossiter 

C R Baker, Louis H Roddis, P S Rossiter 

Lvle J Roberts, Paul F Dickens, P S Rossiter 
Louis H Roddis, E R Stitt, P S Rossiter 
Paul F Dickens, W W Hall, P S Rossiter 

C R Baker, G E Thomas, P S Rossiter 

E R Stitt, Lyle J Roberts, P S Rossiter 


U S Public Health Si rvice 

Thomas Parran, Washington, D C Thomas A Grooaer, Oscar B Hunter, Wallace M 

Yater 


Warren Wilson QuiUian, Coral Gables 
Mathew Jay Flipse, Miami 
E Sterling Nichol, Miami 


Fl ORIDA 

P B Welch, George L Cook, T Z Cason 
P B Welch, Kenneth Phillips, T Z Cason 
P B Welch, Kenneth Pliillips, T Z Cason 


Georgia 

Jack Clayton Norris, Atlanta John B Fitts, H C Sauls, GlenMlle Giddings 

Roy Rachford Kracke, Emory Univer- Joseph Yampolsky, Trimble Johnson, Glenville 
sity Giddings 

Samuel Frederick Rosen, Sa%annah J Reid Broderick, Lee Howard, Glenville Giddings 


Grant Harrison Laing, Chicago 
Low'ell Delford Snorf, Chicago 


Illinois 

Joseph L Miller, George H Coleman, Arthur R 
Elliott, James G Carr 

Charles A Elliott, Arthur E Mahle, James G Carr 


Frederick William Mulsow, Cedar Rapids 


loW'A 

Jeannette Dean-Throckmorton, John H Peck Fred 
M Smith 


Erwin Hartwell Taylor, Pittsfield 


Massachusetts 

Wdham Henry Watters, Sara M Jordan, William B 
Breed 


Charles Vernon Crane, Grand Rapids 
George Courtney Stucky, Lansing 

Ragnvald S Ylvisaker, Minneapolis 


Michigan 

Abel J Baker, Burton R Corbus, Henry R Car- 
stens 

L G Christian, Milton Shaw, Henry R Carstens 
Minnesota 

Edwin L Gardner, Archie H Beard, E L Tuohy 
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' Candidates 

Paul Forrey Stookey, Kansas City 
Anthony Bigelow Day, St Louis 

Llewellyn Sale, St Louis 


Sponsors 

Missouri 

D D Stofer, Harry L Jones, A C Griffith 
Walter Baumgarten, Howard A Rusk, A C 
Griffith 

Harry L Alexander, Ralph Kinsella, David P Barr, 
A C Griffith 


John Paul Ritchey, Missoula 


Montana 

Allen R Foss, Wybren Hiemstra, Louis H Fhgman 


Nebraska 

Frederick Wilhelm Niehaus, Omaha Rodney W Bliss, Lynn T Hall, Adolph Sachs 

New Jersey 

Joseph Wiener, Asbury Park W G Herrman, C A Pons, Clarence L Andrews 

Henry Charles Crossfield, East Orange Walter G Lough, A Wilbur Duryee, Robert A 

Cooke, Clarence L Andrews 


Ncav York 


Roy Lorraine Scott, Buffalo 

William Herbert Ordway, Mount Mc- 
Gregor 

Benjamin I Ashe, New York 

Zacharias Bercovitz, New York 

Maurice Coleman Harris, New' York 
Walter Roger Scott, Niagara Falls 

Edwin Philip Russell, Rome 

Isaac Shapiro, Schenectady 


Nelson G Russell, Clayton W Greene, Allen A 
Jones 

Lawrason Brown, J Burns Amberson, Jr, Grant 
Thorburn, Allen A Jones, Walter W Palmer 

Herman 0 Mosenthal, Milton A Bridges, Walter 
W Palmer 

A Wilbur Duryee, Irving S Wright, Walter W 
Palmer 

Samuel Weiss, Robert Chobot, Robert A Cooke 

Edw'ard C Koenig, Clayton W Greene, Allen A 
Jones 

William S McCann, Lester Betts, David P Barr, 
Allen A Jones 

Lester Betts, Frank vander Bogert, Robert A 
Cooke 


John Alexander Shaw, Fayetteville 


North Carolina 

W T Rainey, P P McCain, C H Cocke 


Edward Harvey Cushing, Cleveland 

Edward Winfield Miskall, East Liver- 
pool 


Ohio 

J M Hayman, Jr , Charles T Way, William D 
Stroud, A B Brow'er 

Fred B Wilson, R R Snowden, E Bosworth 
McCready, A B Brow'er 


Oklahoma 

Cad Walder Arrendell, Ponca City Carroll M Pounders, Douglas M Gordon Lea A 

Riely 


Oregon 

Leon Albert Goldsmith, Portland John H Fitzgibbon, Laurence Selling, T Homer 

Coffen 


Pennsylvania 

Laurence Coleman Milstead, Allentown Henry I Klopp, Francis J Dever, E J G Beard- 
sley 
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Candidates 


Clifton Briggs Leech, Pioviclence 
Elihu Sniitli Wing, Pro\ iclence 


Sponsors 

Rhode Island 

Charles F Gormlv, Ilerinan A Lawson, Alexander 
M Burgess 

Charles F Gornily, Samuel A Lea me, Alexander M 
Burgess 


Texas 

James Howard Park, Jr , Houston ]\I L Gra\ es, Alv is E Greer, C 1 Stone 

George ^^ashmgton Parson, Texarkana Ba>nrdT Horton, E V Allen, C T Stone 


Territora or Hawaii 

Nils Paul Larsen, Honolulu W W Boardman, Ernest S duBrav, James F 

Churchill 


Caxada 
New Brunswick 

Arthur Brittan W alter, St John Hugh A Farris, R H iM Hardistj, D Sclater 

Lew IS 


Ontario 

Ross Martin Ljmburner, Hamilton F A Willius, J H Holbrook, Jabez H Elliott 

Resolved, that the following list of 24 candidates be and herewith are elected 
to Fellowship as of April 18, 1937, due to the fact that their three-year minimum 
Associate period does not expire until that time 


Candidates Sponsors 

Arizova 

Redford Alexander Wilson, Tucson S C Daxis, Charles S K.bler, W Warner Watkins 

California 

Frederick Samuel Modern Los Angeles E Richmond Ware, Roland Cummings James F 

Churchill ’ 

District of Columbia 

W.ll.am Ph,ll,p Argy, J, , Waah.ngtoa Matthew Wh.te Pert,, Paul F D.ckeu,, Wallace M 

Yatcr 

/ 

Indiana 

Horace McMurr.e Bank., Ind.anapol,. Larue D Carter, Edgar F K.ser, Robert M Moore 

Kentucky 

John Richard Gott, Jr , Louisville Hugh R I paAr^ii Tm, „ 

ni^n IX Leavell, John Walker Moore. C W 
__ ^ ^ ilowden 

Ma„r.ce Gray Buckle., WaverlyH, Us J Murray Morns Fleyuer, C W Dowcleu 

Louisiana 

Heninger.J E Knighton 
Clyde Brooks, Ben R Henmger, J E Knighton 

Massachusetts 


Edgar Hull, New Orleans 
Carlo Joseph Tripoli, New Orleans 


Lyman Howard Hoyt, Boston 
Alexander Marble, Boston 


^Br?ed^ Christian, Elliott P Joshn, William B 
^BreTd^'*”' Brigham, Walter Bauer, William B 
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Candidates Sponsors 

Michigan 

Carleton Barnhart Peirce, Ann Arbor Cyrus C Sturgis, Carl V AVeller, Henry R Carstens 
John Vincent Fopeano, Battle Creek Margaret Bell, W M Brace, Henry R Carstens 

William S Reveno, Detroit Frederick G Buesser, Richard M McKean, Henry 

R Carstens 

Minnlsota 

Oren Leslie Kirklin, Rochester A R Barnes, Austin C Davis, E L Tuohy 

NenUASKA 

John Marshall Neely, Lincoln George W Co\ey, F L Rogers, Adolph Sachs 

New York 

Leonard M Niesen, Livingston Harry A Pattison, Lawrason Brown, James Ale\ 

Miller, Walter W Palmer 

Ohio 

Bruce Kenneth Wiseman, Columbus Charles A Doan, Walter M Simpson, A B Brower 
Edw'ard Everett Campbell, Columbus John Dudley Dunham, E F McCampbell, A B 

Brower 

Pennsylvania 

George Booth, Pittsburgh Frank A Evans, C C Wholey, E Bosworth 

McCready 

Rhode Island 

Jacob E Greenstein, Providence John F Kenney, Charles F Gormly, Alev M 

Burgess 

Tennessee 

Henry Clay Long, Knoxville Robert B Wood, E R Zemp, J O Manier 

Texas 

Samuel Ainslie Shelburne, Dallas D W Carter, Jr , J Shirley Sweeney, C T Stone 

Virginia 

Alfred Brownley Hodges, Norfolk F C Rinker, Frank H Redwood, J Morrison 

Hutcheson 

Wisconsin 

Annette Clarke Washburne, Madison J S Evans, William S Middleton, Rock Sleyster 

Resolved, that the following 157 candidates be and herewith aie elected to As- 
sociateship in the American College of Physicians 

Elections to Associateship 
Candidates Sponsors 

Alabama 

Joe Hollis Little, Mobile E S Sledge, Daniel T McCall, Fred W Wilkerson 

AiyzoNA 

Zebud MacKay Fhnn, Prescott Earle Wood Phillips, Frank J Milloy, W Warner 

Watkins 
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Candidates Sponsors 

Arkansas 

John Herman Baird (U S V North Philip B iMaU, Charles M Griffith, Olncr C 
Little Rock Melson 

CALirORNIA 

Oran Idmre Cutler, Loma Linda Newton Evans, Percy T Alagan, James F Churchill 

Donald E Griggs, Los Angeles R Manning Clarke, Percy T hlagan, James F 

Churchill 

Elliott Plummer Smart, Olive View Edward \V Hayes, Robert L Cunningham, James 

F Churchill 

John Carl Schlappi, San Diego William H Barrow, R H Sundberg, James F 

Churchill 

Albert Howell Elliot, Jr , Santa Barbara Franklin R Nu-ium, W D Sansum, James F 

Churchill 

Richard Donald Evans. Santa Barbara Franklin R Nm-um, W D Sansum, James F 

Churchill 

Harrie Augustus Patterson (U S V A ), M K Wylder, L S Peters, H S Cummmg, 
West Los Angeles Charles M Griffith 

Colorado 

Raymond James Savage, Denver W Bernard Yegge, Clough Turrill Burnett, Gerald 

B Webb 

Alfred Martin Wolfe, Denver W Bernard Yegge, Lorenz W Frank, Gerald B 

Webb 


Connecticut 

Lee D van Antwerp, Meriden Thomas P Murdock, Cole B Gibson, George 

Blumer 

Morns Albert Hankin, New Haven Theodore S Evans, S J Goldberg, George Blumer 

Delaivare 

Gerald Aloysms Beatty, Wilmington B M Allen, W H Kraemer, Lewis B Flinn 


Medical Corps, U S Nai^ 

Irwin Louis Vincent Norman, Chelsea, Louis H Roddis, E V Allen, P S Rossiter 
Mass 

U S Public Health Service 

William Hyatt Gordon, Fort Stanton, Carl Mulky, M K Wylder L S Peters 
N M 

District of Columbia 


James Wallace Esler, Washington Matthew White Perry, W A Bloedorn, Wallace M 

Yater 

Henry B Gwynn, Washington Thomas S Lee, Matthew Wmte Perry Wallace M 

Yater 

Edward Patrick McLarney, Washington Frank Leech, E Clarence Rice, Wallace M Yater 


Flomda 

James Louden Borland, Jacksonville R H McGinnis, Louie Limbaugh T Z Cason 

L Sydnor Laffitte, Jacksonville R H McGinnis, Louie Limbaugh, T Z Cason 

J Webster Merntt, Jacksonville R H McGmms, Louie Limbaugh, T Z Cason 
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Candidates 

Mark Stovall Dougherty, Jr , Atlanta 

William Hugh Trimble, Atlanta 

Richard Hugh Wood, Atlanta 
Francis Power Parker, Emory Univer- 
sity 

Thomas Llewellyn Ross, Jr , Macon 
William P Harbin, Jr , Rome 
James Clayton Metts, Savannah 


M Herbert Barker, Chicago 

Fans Franklin Chesley, Chicago 

Israel Davidsohn, Chicago 
Samuel Glenwood Plice, Chicago 

Herbert Albert Sacks, Chicago 
Emil George Vrtiak, Chicago 
Michael Zeller, Chicago 

Harry Allen Richter, Evanston 
Richard Hale Young, Evanston 
Douglas Boyd, Highland Park 
Harry W Shuman, Rock Island 


James Abram Butin, Chanute 

George Arthur Westfall, Halstead 
Arthur Joseph Revell, Pittsburg 

Kenneth Lewis Druet, Salma 

John Lewis Klemheksel, Wichita 


Edward Cornelius Humphrey, Louisville 
Archibald Donaldson Kennedy, Louis- 
ville 

Woodford Bates Troutman, Louisville 


Stanley George Wolfe, Shreveport 


Donald Howard Daniels, Portland 


Sponsors 

Georgia 

Joseph Yampolsky, Trimble Johnson, Glenville 

Giddings 

Joseph Yampolsky, Trimble Johnson, Glenville 

Giddings 

John Baker Fitts, H C Sauls, Glenville Giddings 
Joseph Yampolsky, Trimble Johnson, Glenville 

Giddings 

Joseph Yampolskj% Trimble Johnson, Glenville 

Giddings 

Joseph Yampolsky, Trimble Johnson, Glenville 

Giddings 

J Reid Broderick, Lee Howard, Glenville Giddings 
Illinois 

N S Davis, III, Clifford J Barborka, James G 
Carr 

George H Coleman, Arthur R Elliott, James G 
Carr 

Philip B Mat/, Oscar B Hunter, James G Carr 
Laurence E Hines, David E Markson, James G 
Carr 

A A Goldsmith, Charles A Elliott, James G Carr 
Ernest E Irons, Sidney A Portis, James G Carr 
Harold A Rosenbaum, Josiah J Moore, James G 
Carr 

H A McGuigan, N S Davis, III, James G Carr 
A C Ivy, Arthur E Mahle, James G Carr 
David E Markson, N S Davis, III, James G Carr 
B J Cronw’ell, H A Beam, Samuel E Munson 

Kansas 

How'ard E Marchbanks fdeceased), William C 
Menninger, Thomas T Holt 
P T Bohan, Henry N Tihen, Thomas T Holt 
William C Menninger, Ralph M Fellows, Thomas 
T Holt 

Henry N Tihen, Harold W Palmer, Thonns 1 
Holt 

Henry N Tihen, E V Allen, Thomas T Holt 
Kentucky 

J Murrav Kinsman, H V Noland, C W Dow den 
J Murray Kinsman, H V Noland, C W Dow’den 

Sam A Overstreet, John Walker Moore, C W 
Dow den 

Louisiana 

Marion D Hargrove, Clarence H Webb, J E 
Knighton 

Maine 

E H Drake, Mortimer Warren, E W Gehring 
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Candidates 

Robert \Y Cans, Baltimore 

Francis Wilcox Gluck, Baltimore 

Charles Franklin Mohr, Baltimore 

David Tenner, Baltimore 

Perry Franklin Prather, Hagerstown 

Earle IVIacArthur Chapman, Boston 
Greene Fitz Hugh, Boston 

James Carlin McAdams, Fall River 

Herman Mara in Pollard, Ann Arbor 
Henry Barthell Steinbach, Detroit 
Martin Hugh Hoffmann, Eloise 
John Doyle Littig, Kalamazoo 
Leland E Holly, Muskegon 
Edward Kupka, Pontiac 
Richard Ellsworth Olsen, Pontiac 


•Sponsors 

Mar\lam) 

Thomas P Sprunt, Walter A Baetjer, Henra' i\I 
Thomas, Jr 

Louis P Hamburger, Walter A Baetjer, Henry M 
Thomas, Jr 

Walter A Baetjer, Thomas P Sprunt, Henrj' M 
Thomas, Jr 

Louis Krause, John E Legge, M C Pincoffs 

Victor F Cullen, R S Stauffer, Henry M Thomas, 
Jr 

Massachusetts 

F Dennette Adams, B H Ragle, William B Breed 

Maurice Fremont-Simth, Albert A Hornor, William 
B Breed 

William Mason, Charles C Wolferth, J H Means, 
William B Breed 

Michig an 

Cyrus C Sturgis, Frank N JVilson Henry R 
Carstens 

Rolhn II Steaens, Hugo A Freund, Henry R 
Carstens 

William J Stapleton, Jr , Henrv A Luce, Henry R 
Carstens 

C>rus C Sturgis, Arthur C Curtis, Henry R 
Carstens 

Whlham M LeF evre. Law rence Revnolds, Henrj R 
Carstens 

William H Gordon, George A Sherman, James D 
Bruce 

H^old R Roehm, George A Sherman Henry R 
Carstens 


Thomas Williams Baker, Rochester 
Thomas Jan Dry, Rochester 
Grace Arabell Goldsmith, Rochester 
John Harold Mills, Rochester 
Hendrik Marinus Rozendaal, Rochester 
Jan Henrik Tilhsch, Rochester 


Douglas Davison Baugh, Houston 


MINNESOTA 

F A AVilhus, E V Allen, E L Tuohy 
F A Wilhus, E V Allen, E L Tuohv 
E V Allen, Henry W W^oltman, E L Tuoh\ 
Russell M Whlder, E V Allen, E L Tuohy 

S Q w ^ Watkins, E L Tuohy 
P S Hench, P G Boman, E L Tuohy 

Mississippi 

FehxJ UnderAAood,J M Bamber, G W F Rem- 
bert 


Herbert J Rinkel, Kansas City 
Sim F Beam, St Louis 
Kenneth F Glaze, St Louis 

Harold Gould Newman, St Louis 

David Miller Skilling, Jr , St Louis 


Missouri 


w T. 'V Duke, A C Griffith 

Rusk, A C Griffith 
Neilson, A C 


Howard A Rusk, Walter Baumgarten, David Barr, 
A u Lrnfiitn 

Howard A Rusk, \Valter Baumgarten, David Barr, 
^ Griffith 
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Candidates Sponsors 

Montana 

Ellis K Giere, Fort Peck Jay C Davis, S Marx White, Louis H Fligman 

Malcolm Duncan Winter, Miles City Allen R Foss, Wybren Hiemstra, Louis H Fligman 

Ntbraska 

Karl W Brimmer, McCook G L Pinney, A F Tyler, Adolph Sachs 

Augustus David Cloyd, Omaha Rodney W Bliss, Warren Thompson, Adolph Sachs 

Chester Quay Thompson, Omaha Rodney W Bliss, John R Kleyla, Adolph Sachs 

Nrw Jrnscv 

Robert Brannan Durham, Atlantic City Hilton S Read, William W Fox, Clarence L 

Andrews 

Richard Dabney Anderson, Burlington Marcus W Newcomb, Thomas Fitz-Hugh, Jr , 

Clarence L Andrews 

Jerome George Kaufman, Newark Aaron E Parsonnet, Edgar Mayer, Clarence L 

Andrews 

Benjamin Saslow, New'ark Manfred Kraemer, Charles E Teeter, Clarence L 

Andrews 

Sigurd Walter Johnson, Passaic Anthony Bassler, Samuel Weiss, Clarence L An- 

drews 

Louis Francis Albright, Spring Lake William G Herrman, C A Pons, Clarence L 

Andrews 

New York 

George W Weber, Albany Frederic W Holcomb, F H Voss, Walter W 

Palmer 

George B Dorff, Brooklyn Maurice J Dattelbaum, Harry R Litchfield, Walter 

W Palmer 

Herman Tarnower, Brooklyn J Burns Amberson, Jr , Henry H Haft, Walter W 

Palmer 

Ramsdell Gurney, Buffalo Nelson G Russell, A H Aaron, Allen A Jones 

Frank Meyers, Buffalo A H Aaron, Francis D Leopold, Allen A Jones 

Stuart L Vaughan, Buffalo Nelson G Russell, A H Aaron, Allen A Jones 

Alan Ramseur Anderson, Freeport Irving Sherwood Wright, Arthur Freeborn Chace, 

Walter W Palmer 

Arthur Julian Horton, Hollis Carl Boettiger, Charles M Levin, Goodwin A 

Distler, Robert A Cooke 

LeMoyne Copeland Kelly, New York R Garfield Snyder, Lewis A Conner, Walter W 

Palmer 

Ralph Horton, Oneonta Max Pinner, J Burns Amberson, Jr , Robert A 

Cooke 

Meyer S Redmck, Ossining Arthur F Heyl, Warren F Kahle, Walter W 

Palmer 

Preston Hepburn Watters, Rochester William S McCann, Charles B F Gibbs, Allen A 

Jones 

George Johnson, Staten Island Alexis T Mays, Edward E Cornw’all, Walter W 

Palmer 

Clement Joseph Handron, Troy Crawford R Green, James F Rooney, Robert A 

Cooke 

Alson J Hull, Troy Crawford R Green, Harry W Carey, Robert A 

Cooke 
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Candidates Sponsors 

North Caroiina 


Merle Dumont Bonner, Jamestown 
Erie B Craven, Jr , Lexington 
David Edman Quinn (U S V A),Otccn 


D Waldo Holt, P W Plagge, C H Cocke 
Harold L Amoss, Robert L Felts, C H Cocke 
Philip B Matz, Charles M Griffith, C H Cocke 


Ian Bruce Hamilton, Canton 
Louis Nicholas Jentgen, Columbus 
Philhp T Knies, Columbus 
Myron D Miller, Columbus 


Ohio 

Charles A LaMont, Casper H Benson, A B 
Brow er 

Charles A Doan, John Dudley Dunham, A B 
Brower 

Charles A Doan, John Dudlev Dunham, A B 
Brow cr 

Charles A Doan, Casper H Benson, A B Brower 


Oklahoma 

Elbert Henderson Shuller, McAlester T H McCarley, Henry H Turner, Lea \ Riely 
Coyne Herbert Campbell, Oklahoma Henry H Turner, L J Moorman, Lea A Rielv 
City 

PCNNSVLVANIA 


Willard Daniel Kline, Allentow n 

William J Armstrong, Butler 

John W Sliadle, Butler 

Thomas A Johnson Drexel Hill 

David I Perry, New Castle 

Albert Warner Dewey, Philadelphia 

Maurice Spencer Jacobs, Philadelphia 
John H Willard, Philadelphia 
Wilfred Denvood Langley, Sayre 
Hyman A Slesinger, Windber 


Henry I Klopp, Francis J De%er, L J G 
Beardsley 

J C Atwell (deceasedl, Tester Hollander, E Bos- 
north McCready 

J C Atwell (deceased), R R Snowden, E Bos- 
worth McCready 

Thomas Klein, Joseph T Beardwood, Jr , George 
Morris Piersol 

Wayne W BisseJl, Ehah Kaplan, E Bosworth 
McCready 

Winfred Dana, George C Griffith, George Morris 
Piersol 

David Riesman, Joseph C Doane,E J G Beardsley 

H L Bockus, Russell S Boles, E J G Beardsley 

Stanley D Conklin, C H DeWan, E J G Beardsley 

Ehvood W StiUel, H B Anderson, E Bosworth 
McCready 


Rhode Islaed 


Francis Hasseltine Chafee, Providence 
Frank Bryant Cutts, Providence 
Morgan Cutts, Providence 
Cecil Calvert Dustin, Providence 
John Church Ham, Providence 


Guy W Wells, Charles F Gormly, Alexander M 
Burgess 

Guy W Wells, Charles F Gormly, Alexander M 
Burgess 

Guy W Wells, Herman A Lawson Alexander M 
Burgess 

Guy W Wells, Charles F Gormly, Alexander M 
Burgess 

Herman A Lawson, Guy W Wells, Alexander M 
Burgess 
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Candidates Sponsors 

TrKNnssi r 

PJiilip Henry LcMiison, Chattanooga Leopold Shuniarkcr Franklin B Bogart, J 0 

Manicr 

Charles Leroy Denton, Dversburg Otis S Warr, William C Chanev, J 0 iMamer 

Edward Guy Campbell, Memphis Otis S Warr, William C Chanev, J 0 Manier 

Wilham Frarier Dobyns (U S V A ), Charles M Griffith, E J Bose * 

Memphis 

Henry B Gotten, Memphis Otis S Warr, William C Chanev, J 0 Manier 

Joseph Franklin Hamilton, Memphis Otis S Warr, Conley II Sanford, J O Manier 

T r\As 

Leslie McKnight Smith, El Paso Orville E Egbert, C M Hendricks, C T Stone 

John Arthur Ah are/, Houston F R Liimmis, George Herrmann, C 1 Stone 

Whlham Henry Cade, San Antonio Lee Rice, Robert M Barton, C T Stone 

Utah 

Richard Francis McLauglihn, Price O J LaBarge, L E Viko, G Gill Richards 

William C Walker, Salt Lake City Otis Wildnian, Frederick Ceres, George Morris 

Piersol 

Virginia 

John Bra\ton McKee, Winchester Dean B Cow, R Finlej'' Gayle, Jr , J Morrison 

Hutcheson 

W^ASHINGTON 

John W^yhe Skinner, Kirkland James M Bovvers, George C Miller, C E Watts 

John Kay Martin, Seattle George C Miller, James M Bovvers, C E Watts 

Donald Ainslie Palmer, Spokane George H Anderson, Arthur Betts, C E Watts 

Ma\ Singer Wright, Spokane George H Anderson, Arthur Betts, C E Watts 

Walter Cyril Nalty (U S V A ), Walla E L Wdiitney, Bryan M Riley, C E Watts, 
W^alla Charles M Griffith 

West Virginia 

Frederick Rendell Whittlesey, Morgan- G R Mawvell, Charles M Bray, John N Simpson, 
town Walter E Vest 

Frank J Holroyd, Princeton Albert H Hoge, Walter E Vest, John N Simpson 

Wisconsin 

Charles Ev’^erard Lyght, Madison J S Ev'ans, Whlliam S Middleton, Rock Sleyster 

Benjamin j Birk, Milwaukee Andrew I Rosenberger, John Huston, Rock Sleyster 

Territory or Haw'-aii 

Carl John Walfrid Wilen, Hilo H L Arnold, A G Schnack, James G Carr 

Stewart Edward Doolittle, Honolulu H L Arnold, A G Schnack, C E Watts 

Richard D Kepner, Honolulu H L An old, A G Schnack, Davad Barr 

Kyuro Okazaki, Honolulu Edward L Bortz, George C Griffith, George Morns 

Piersol 

Canada 

British Columbia 

Samuel Edward Caldbick Turv^ey, Van- J C McMillan, D M Baltzan, Fred T Cadhain 
couv er 

New Brunsrmck 

William Oswald McDonald, St John H A Farris, Cohn G Sutherland, D SclaterLewis 

Ontario 

Trenholm Lawrence Fisher, Ottawa Warren S Lyman, Arthur T Henderson, Jabez H 

Elhott 

Republic of Panama 

Amadeo Vicente-Mastellari. Panama Tomas Guardia, C D Briscoe, William M James 
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Dr Sjdnc)’' R Miller tlien bi ought up the request of some Mexican candidates 
who had applied for tlie prn ilege of paying their initiation fee and dues in Mexican 
dollars, which are wforth less thin one-third of the equivalent in American curienc} 
If the dues of Mexican memheis w’erc accepted in Mexican dollars, the proceeds 
w'ould he less than one-half the expenses of carr 3 nng such memheis on the Rostei 
Upon motion hv Dr O H Periy Pepper, seconded h}’’ Dr William D Stroud, 
and regularly earned, it was 

Resoked, that members of the College in foieign countries, including Mexico, 
shall pay their fees and dues in Ameiican currency 

Dr David P Barr, Chairman of the Committee on Fellow'ships and Awards, 
reported that his Committee had found it desirable to choose the candidates for the 
Research Fellowship of the College at the autumn meeting of the Regents, rather 
than at the Annual Meeting Sesen excellent applicants had been given lery careful 
consideration 1 he Committee recommended that the Research Fellowship for 
1937-38 he awarded to Dr Robert Wallace Wilkens, now of Boston, Mass, for a 
year entirely devoted to research w'lth Dr E Arnold Carmichael at the National 
Hospital, Queens Square, London, England 

Upon motion by Dr James Alex Millei, seconded by Dr William D Stroud, 
and regularlv carried, it w’as 

Resohed, that a Research Fellow'ship of the Ameiican College of Physicians, 
amounting to $1,800 00 and available beginning July 1, 1937, he aw'arded to Dr' 
Robert Wallace Wilkens 

The Committee on Fellow'ships and Aw'ards further recommended that the John 
Phillips Memorial Aw'ard be given to Dr Richard E Shope of the Rockefeller 
Institute for Medical Research, Princeton, N J 

Upon motion hj Dr David P Barr, seconded by Dr Jonathan C Meakins, and 
regularly carried, ft was 

Resolved, that the 1937 Award of the John Phillips Memorial Aledal he made to 
Dr Richard E Shope naue ro 


Dr Barr reported that the Committee feels there is much room for profitable 
extension of the granting of Fellowships, and that this would aftord one of the 
useful applications of the funds of the College 


Dr James H Means, Chairman of the Committee on the Annals of Internal 
Medicine, had no report to add to that already made by the Editor He added 
however, that the Committee w'ould recommend to the Board of Res-ents tint Dr’ 
Paul Clough be officially appointed Assistant Editor of the Annals ^ 

Upon motion by Dr James H Means, seconded by Dr Robert A Cooke it was 
Resolved, that the Board of Regents confirm the official appointment of Dr Paul 
Clough, of Ba timore, as Assistant Editor of the Annals of Internal Medicine 
Dr Jonathan C Meakins, Chairman of the Committee on Constitution and By- 
Laws reported that his Committee had taken under consideration certain chants 
which should be recommended as amendments to the Constitution and By-L^wf oTfhe 


Proposed Amendments to the Constitution 
Article IV, “ (a) Fellows Fellow^s shall be member.; ot ™ i , 

gaged as practitioners, teachers or research workers in Tnie profession en- 
shall have been elected ” ^ ® Medicine, who 

(change consists of the omission of "or in an allied specialty”) 

who shall have 1,"°” Soled » I""--™' 

(change consists of the omission of “or m an allied specialty”) 
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On motion by Dr James Alex Milier, seconded by Dr William D Stroud, 
and legularly earned, it was 

Resolved, that the Board of Regents approve of the amendments to the Con- 
stitution above outlined, and that notice of the piofiosal for these amendments shall 
be published in the Annais or iNTraNAL Medicim in accordance with the require- 
ments of the Constitution, Article VI 


Proposed Ameisdmi nts to the By-Laws 

Article V, “ Section 1 (a) He shall be more than 33 years of age, ” 

(change consists of a change m the age from 29 to 33) 

" fc) He shall be a nienibei in good standing m Ins local, state and national 
medical societies, except m the case of those not engaged in practice, such as 
full-time teachers or research workers in Internal Medicine,” 

(change consists of elimination of '‘etc" and substituting “m Internal 
Medicine ”) 

Article V, Section 2, line 6, eliminate “ or by an Officer of the College, or by a mem- 
ber of the Board of Regents ’’ 

“ Section 3 (o) In the case of practitioners nithout teaching or important 

hospital positions, or of candidates not engaged in the practice of Clinical 
Medicine, the candidate’s nomination shall be accompanied by all necessary in- 
formation as to fitness, by a satisfactory thesis, or by publications of sufficient 
number and character to qualify him for Fellowship ” 

(this is practically entirely reworded) 

Note — In regard to outstanding persons in pathology, pharmacology, biochemistry, 
etc, these may be considei eligible under Article V, Section 3 (c), second 
paragraph, which should read as follows 

“After 1931, a candidate for Fellowship shall be eligible only if already 
an Associate, except upon the high recommendation of the Committee on Cre- 
dentials by reason of outstanding merit and accomplishment ” 

(this change consists of the rewording of the paragraph) 

Article VI, “ Section 1 He shall possess a Certificate from the American Board of 
Internal Medicine as having passed successfully the examinations of that 
Board ” 

(this IS the insertion of an entirely new paragraph, entailing relettermg the 
succeeding paragraphs— -the present paragraph (a) becoming “(5)”, 
(h) becoming “ (c) ", (c) becoming “ (d) ”, (d) becoming “(c) ”, and 
(c) becoming “ (/) ”) 

Article VI, Section 1, old paragraph (c), new paragraph “ (d) except in the 
case of those not engaged in practice, such as full-time teachers and research 
workers in Internal Medicine ” 

(this change consists of eliminating “those holding official hospital positions, 
etc ” and substituting “ in Internal l^fedicme ”) 

Article VI, Section 1, old paragraph (d), new paragraph “ (e),” line 6, " in 
Internal Medicine or in medical research ” 

(this change consists of the above substitution for “in one of the accepted 
branches of Internal Medicine or m Medical Research ") 
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Speaking on the pioposecl changes to the By-Laws, Di Meakins said the Com- 
mittee had been faced with the problem of whether it should recommend changes 
requiring candidates to ha\e p<isscd successfully the examination of the American 
Boaid of Internal Medicine Ihcrc w'ere thiec altcrnatnes 


(1) To make successful passage of the examination a preiequisite for Associateship , 

(2) To make successful passage of the examinations a prerequisite to Fellowship, 

(3) To Ignore it altogether 


The Committee felt that it would be better to make successful passage of the 
examinations a prerequisite to Associateship This would assure the College that 
candidates for Associateship will Iiace showm e\’idence of proper training, ethical 
standing, affiliations, etc, and w'ould a\oid the anomaly of admitting a candidate to 
Associateship w'ho might later fail to pass the examination 

Upon motion hj Dr James Alex Miller, seconded by Dr George Morris Piersol, 
and regularly carried, it w'as 

Resolved, that the abo%e proposed amendments to the By-Laws he submitted in 
w’nting to all members of the Board of Regents before its next meeting 

In the discussion of tlie proposed amendments to the By-Laws, there was 
divergence of opinion among Board members as to whether the requirement of 
certification bj the American Board of Internal Medicine should precede Associate- 
ship, or be one of the requirements betw'een Associateship and Fellowship Seieral 
felt that Associates should be admitted much on the same plan as at present, w'lth the 
exception of the amendment m the minimum age, but that before such an Associate 
may be eligible for Fellowship, he must obtain the certification of the American 
Board of Internal Medicine By inserting this requirement betw'een Associateship 
and Fellowship, the Committee on Credentials maj eliminate the requirement of 
presenting case histones and autopsies, which have not proved a particularly satis- 
factory criterion in the past 


Dr Meakins, m discussing the underlying principles leading to the recom- 
mendation for amendments, in his report said, “ In practically all the statements in 
the present Constitution and By-Laws, there is left considerable latitude as to research 
workers, laboratory workers, roentgenologists and the comprehensive term of an 
allied specialty A primary duty of the Credentials Committee is to review' 
presented evidence which would indicate that a candidate is sufficiently trained to 
practice Internal Medicine of a standard acceptable to the College Whether i^tl e 
future, he should become engaged in hospital administration, medical research roe t- 
pnology etc , should not influence his future standing m the College On the con- 
trary If his mam activities have been for years in any of tliese branches of med.cM 
practice, no matter how high his reputation and accomplishments in thesfor otOer 
branches of medical practice, which are not directly concerned tl „ ^ . r 

Internal Medicine, they should not m any way Sv birOeWr^ ^ f 

of the College ” " y J stay ins selection as an Associate 


.,.e 

regard to the appointment of alternate Governors ^ ^ recommendation in 

Dr M«,k.„s asked for the op,„l S Ihe Bolr^of Se ™ 
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Dr AVallci L Biernng, Chairman of the American Boaicl of Intel nai Medicine, 
piesented tlie following repoit 

"Ihe initiative for the formation of a ccitifying hoard for internists originated 
with the action of the Anieiican College of Physicians at the meeting of the Board 
of Regents in Philadelphia, April 30, 1935 At the meeting the Board of Regents 
voted to iindeiwiite the organization expense of said Boaid up to the sum of 
$10,000 00 

“Concurient action in the organization of the Ameiican Board of Internal 
Medicine was taken by the Section on the Piactice of Medicine of the American 
Medical Association meeting in executive session at Atlantic City, June 14, 1935 
“A joint Committee of Organization was formed comprising five representatives 
approved bv President James Alex Miller from the American College of Physicians, 
Meakins, Pepper, Bair, Richards, and Middleton, and four i epresentatn es, appointed 
by Chairman William J Keir fiom the Section on the Practice of Medicine of the 
American Medical Association, Fitz, Irons, Alusser and Biernng, the latter was 
chosen as Chairman of the Joint Committee 

“ This Committee made its first report to the Board of Regents of the American 
College of Physicians at the meeting in Philadelphia, December 14, 1935, presenting 
a preliminary draft of the Constitution and Bj'-Laws wnth an outline of the plan of 
examination and certification procedure 

“ The Articles of Incorporation of the American Board of Internal Medicine 
were filed for record on the 28th day of February, 1936 

“At the meeting of the Board of Regents in Detroit, March 2, 1936, the 
organization of the American Board of Internal Medicine was officially approved 
and an appropriation of $5,000 00 was voted to defray the expenses of the Board 
during the first year At the meeting of the American Medical Association in 
Kansas City, May 12 and 13, 1936, the Board was given the final approval by the 
Section on the Practice of Medicine of the American Medical Association, the Ad- 
visory Board for Medical Specialties, and the Council on Medical Education and Hos- 
pitals of the American Medical Association 

“With this final action, the American Board of Internal Medicine was duly 
organized and ready to begin operation 

“ The first meeting of the Board was held at the Palmer House, Chicago, June 
14 and 15, 1936, at which the final details of organization were completed The 
officers chosen for the first year were. Chairman, Walter L Biernng, Vice Chair- 
man, Jonathan C Meakins, Secretary-Treasurer, O H Perry Pepper, Assistant 
Secretary-Treasurer, P M Hutchinson, Attorney 

“ The terms of tenure of service of the members of the Board, as provided by the 
Articles of Incorporation, were determined by lot as follows 

Representing the American College of Physicians 


Dr Jonathan C Meakins 1 year 

Dr G Gill Richards 1 year 

Dr O H Perry Pepper 2 years 

Dr William S Middleton 2 years 

Dr David P Barr 3 years 


Representing the Section on the Practice of Medicine of the American Medical 


Association 

Dr Reginald Fitz 1 year 

Dr Ernest E Irons 2 years 

Dr John H Musser 3 years 

Dr Walter L Biernng 3 years 
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“Attention is diicctccl to Sections S and 7 of Article V of the Articles of In- 
corporation, which IS as follow'S 

“ the membership of the Board shall be maintained at the ratio of fi^le 
members from the American College of Pln'sicians and four members from the 
Section on the Piactice of Medicine of the American j\Iedical Association and 
that at least three of the members of the Board from the American College of 
Phjsicians and tw’o members of the Board from the Section on the Practice 
of Medicine of the Ameiican Medical Association shall be of professorial rank 
in approved medical schools of the United States or Canada ” 

Section 5, Article V, Articles of Incorporation 

“The term of oflice of members of the Board succeeding the original Boaid 
members shall be three years and until their successors are elected and qualified, 
and no such member shall serve more than tw o consecutn e three-year terms ” 

Section 7, Article V, Articles of Incorporation 

“The following committees were named 

Cicdcuhals and Qtiahficaiions 

Dr Jonathan C Meakins, Chan man 
Dr William S Middleton 
Dr Ernest E Irons 
Dr Reginald Fitz 

Examinations 

Dr David P Barr, Chan man 
Dr O H Perry Pepper 
Dr G Gill Richards 
Dr John H Musser 

“ It was further decided at this meeting that the central office of the Board be 
maintained, for the present, at the office of the Chairman at 406 Sixth Avenue, Des 
Moines, Iowa 

“ During the months of July and August, 1936, m accordance with the directions 
of the Board, a publicity statement regarding the American Board of Internal 
Medicine, presenting its object and purposes wnth an outline of the special training 
and method of examination required of candidates for certification was released to 
75 different medical journals, including the Annals of Internal Medicine, Journal of 
the American Medical Association, Canadian Medical Association Journal, British 
Medical Journal, all State Medical Society Journals, and special journals The 
statement was published complete or in abstract m practically all of the Journals 
submitted, and quite a number added favorable editorial comment 

“More complete information regarding the Board was later published in the 
form of a handbook 

“ The second meeting of the Board was held in Chicago, October 11 and 12 
1936, at which time the date for the first written examination was set for Monday’ 
December 14, 1936, in different cities throughout the United States and wherever 
possible, to be at or near the place where the applicant resides The written ex- 
amination shall consist of two parts 

A A three-hour examination upon subjects m anatomy, physiology, pharmacologv , 
pathology, biochemistrv, bacteriology, and immunology, which are related to 
the proper understanding of Internal Medicine This shall be held at 9 00 
o clock, a m , on the day of the examination 
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B A tlnee-hour chnica! e\ainmation of a general diaiacter to be held at 2 00 o’clod, 
p m , on the day of the examination 

“The fees for examination ha\e been set as follows 

For Written and Piactical Examination $40 00 

For Certificate 1000 

For Certification without Examination 1000 

“At this meeting the following amendment to Article VI of the By-Law'S, 
pertaining to special certification, w-as adopted 

“To amend Article VI by striking out all of Article VI and substituting the 
follownng 

Articic VI 
Special Ccitification 
Advisors to the Board 

Section 1 A There shall be appointed to the Board a gioup of leading internists, 
not to exceed twm hundred and fifty (250) in number, wdio shall be knowm as 
Advisors to the Board They shall be certified w'lthout examination and their 
duties shall be to assist and advise the Board in the selection of Founders, the 
holding of examinations and such other duties as the Board may require of 
them 

B They shall be selected by the Board as the Board may decide 

Founders 

Section 2 Until July 1, 1937, certificates of the American Board of Internal Medi- 
cine will be issued without examination to a limited number of spe- 
cialists in Internal Medicine approx ed b> the Board front the follownng 

A Professors and associate professors of medicine in approved schools of 
medicine of the United States and Canada 
B Physicians who have practiced the specialty of Internal Medicine for ten 
years, and are members or Fellows in good standing in one or moie 
of the following special societies of internal medicine 

1 American College of Physicians 

2 Royal College of Pliysicians of Canada 

3 Association of American Physicians 

4 American Clinical and Climatological Association 

5 American Gastro-enterological Association 

6 American Society for Clinical Investigation 

7 Central Society for Clinical Reseaich 

C Physicians who have practiced the specialty of Internal iltdicine for fifteen 
years, and who are recommended by the Executive Committee of the 
Section on the Piactice of Medicine of the American Medical Asso- 
ciation 

“It w'as moved that the Adxisois to the Board be selected from the following 

1 Professorial heads of departments of Internal Medicine of all the approved 

medical schools of the United States and Canada No such individual 
shall be eligible who is not an internist 

2 Emeritus and active members of the Association of American Physicians 

xvho are internists 
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3 Tlie officers and members of the Boaid of Regents for the jcai 1936-37 of 

the American College of Physicians who are internists 

4 The AdMsors to the Board must be 45 jears of age or o\cr, except those 

chosen under paragraph No 1 above 

The Advisors to the Board shall be certified witliout examination upon the 
payment of the regular certification fee of $10 00 

5 An original member of the American Board of Internal Itledicine shall, ipso 

facto, be certified without examination On termination of Ins mem- 
bership on the Board he shall automatically become an Adrisor to the 
Board 

“ It was the opinion of the Board that the Founders should be selected from 
applications addressed to the Board rather than from invitations sent out by the 
Board from a prepared list It was decided that the following letter be sent to 
prospective Founders 

“ ‘ The American Board of Internal Medicine, organized through the cooperation 
of the American College of Plnsiciaiis and the Section on the Practice of 
Medicine of the American IMedical Association, may issue a certificate of quali- 
fication without examination to a limited number of specialists, according to 
Section 2, Article VI of its By-Laws as follows 

Section 2 Until Julj 1, 1937, certificates of the American Board of Internal 
Medicine will be issued without examination to a limited number of 
specialists in Internal IMedicine, approved by this Board from the follow- 
ing 

A Professors and Associate Professors of Internal Iiledicine in approved 
schools of medicine of the United States and Canada 
B Physicians who have practiced the specialt) of Internal Medicine for 
ten years, and are members or Fellows in good standing in one or 
more of the following special societies of Internal Medicine 

1 American College of Physicians 

2 Royal College of Physicians of Canada 

3 Association of American Physicians 

4 American Clinical and Climatological Association 

5 American Gastro-enterological Association 

6 American Society for Cluneal Investigation 

7 Central Society for Clinical Research 

C Physicians who have practiced the specialty of Internal Aledicme for 
fifteen jears, and v.ho are recommended by the Executive Com- 
mittee of the Section on the Practice of Medicine of the American 
Medical Association 

“ ‘ As all others must pass an examination it seems but reasonable to the Board 
that those who are admitted without examination should show evidence of 
qualifications equivalent, or better, to that which the Board requires of those who 
apply for admission through examination 

“‘The Board will give consideration to those who graduated or took their 
internship prior to the date of the establishment of the present standards of the 
Council on Medical Education and Hospitals of the American Medical Asso- 
ciation 

If you are desirous of submitting your name you are requested to fill out the 
enclosed form and return to the office of the Chairman m the enclosed envelope 
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foi consideration by the Board as to your eligibility for certification without 
examination 

“ ' A registration fee of $10 00 must accompany this application ' 

“ In conformity with the action of the Board at its last meeting on Octobei 11-12, 
1936, the list of Advisors to the Board was completed as selected from the following, 
m accordance with the method previously stated 

1 Professorial heads of departments of Internal IMcdicine of all appro\ed medical 

schools of the United States and Canada 

2 Emeritus and active members of the Association of American Physicians 

3 Office! s and members of the Board of Regents for the year 1936-37 of the Ameri- 

can College of Physicians wdio ai e internists 

All Advisors to he 45 years of age or over, except those chosen as pio- 

fessorial heads of depaitments of Internal Medicine 

This list comprised 188 names An indnidiially signed letter was sent to each 
Advisor selected of the form adopted at the last meeting The response w-^as very 
gratifying as 168 favoiable replies were received, each expressing interest in the 
purpose of the Board and appreciation for the selection Eight of the Advisors 
selected had retired fiom active practice and preferred not to serve Of the remaining 
160, all but 6 have remitted the registration fee of Ten Dollars ” 

(Dr Bierring at this point presented the list of Advisors ) 

" The selection of a Founders list has not progressed as rapidly Letters of the 
form adopted at the last meeting have been mailed to 1,500 Fellow's of the American 
College of Physicians duiing the past week Each letter w'as signed personally by 
the Chairman and an application enclosed for ceitification without examination, a 
statement of qualifications required of candidates taking the examination, and a 
business return envelope 

“Letters are now' being prepaied for members and Fellows of the following 
societies, who are not Fellow's of the American College of Physicians or Advisors 
of the Board 

1 Royal College of Physicians of Canada 

2 Association of American Physicians 

3 American Clinical and Climatological Association 

4 American Gastro-enterological Association 

5 American Society for Clinical Investigation 

6 Central Society for Clinical Research 

“In addition, the professorial heads of Internal Medicine, who are Advisois, 
have been asked to submit a corrected list of professors and associate professors of 
Internal Medicine in their respective schools, and answ'ers have been received from 
all, with a few exceptions 

“The entire list of Founders to be considered will probably comprise 2,500 
names 

“ The preparations for the first written examination on December 14, have 
proceeded in accordance w'lth the plans adopted by the Board at the last meeting 
Advisors of the Board hare been assigned to serve as supervisors of the examination 
in the different cities w'lth tw'o exceptions — Bismarck, N D , and Orlando, Fla 
(In Bismarck, N D , the State Health Officer, Dr Maysil Williams will act as 
supervisor , and in Orlando, Fla , Dr Meredith Mallory, F A C P , w'lll act in a 
similar capacity ) 
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“In each instance the candidate has been assigned a icgistration nunibet, which 
ill be retained throughout all the examinations, and diiccted b\ telegiain to repoit 
t the designated place of examination on Mondaj, December 14, 1936, at 9 00 o clock, 
ill A copi of this telegram is sent to the siiperxisoi conceined fot purposes of 
lentification 

“A set of examination questions of Put 1 and Pait 2 has been sent to each 
upervisor in separatelj sealed en\ elopes h\ special delivery mail A supply of blank 
xamination paper arranged in booklets has also been sent to each superrisoi 

“The directions for conducting the wiitten examination as submitted to each 
uperi isor are as follows 

‘“dhe examination will be in charge of the Advisoi selected hr the Board, who 

will obserre the followmig directions and legulations 

1 Hold the examination on the day and hour prescribed 

2 Admit to the examination onU those candidates who hold letter of admission 

from the Board 

3 Ascertain that the identification number given by each candidate, which is to 

be used on all of the answ’er papeis, corresponds with the number assigned 
by the Board 

4 Break the seal of the question papers in the presence of the candidate at the 

beginning of each session of tlie examination 

5 Collect the answ'er papers after each session and at the close of the examina- 

tion period, enclose these w’lth identification forms, unused examination 
paper and questions, in addressed em elopes, and forward by express, 
collect, to the office of the Chairman, Room 1210, 406 Sixth Avenue, Des 
Moines, Iowa, U S A 

(Dr Biernng stated at this point that there had been 53 candidates approved for 
admission to the first w'ntten examination, and gave the assignment of candidates 
with respect to the cities and examiners throughout the United States ) 

“ The Committee on Credentials and Qualifications did not approve eight ap- 
plicants, because of insufficient qualifications Each of the applicants was refunded 
$30 00 of the examination fee, $10 00 being retained as the registration fee 

“Four applicants having paid the examination fee of $40 00, upon further 
review by the Committee were recommended for certification without examination, 
and a refund will be made of $30 00 each Three applications submitted for cer- 
tification without examination, previously considered by the Board and resubmitted 
to the Committee on Credentials and Qualifications, were subsequently recommended 
for reference to the Executive Committee of the Section on the Practice of Medicine 
of the American Medical Association for further action These have been forwarded 
as directed, but to date ha\e not been returned 

“ Four applications have been received to date for the second written examination 
to be held during March, 1937 

The amount received by the Chairman for registration and examination fees 
to date, IS $4,31015, of which $250 00 has been refunded, leaving a balance of 
$4,060 15 deposited m the Bankers Trust Company Bank, Des Moines Iowa to the 
account of the American Board of Internal Medicine, Walter L Biernng Chairman 
It IS to be noted that fees collected are to a certain extent a liability held in escrow 
until all examinations and certification procedure have been completed 

“ All current expenses of the Board are paid out of the allotment of $5,000 00 

Physicians Up to and including November 30, 
$3,761 12 has been expended The estimated expense of this meeting and of current 
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expenses to and including Deccmbei 11, 1936, js $875 00, making a total of $4,63612, 
leaving an approximate balance January 1, 1937, of $363 88 

“ In view of the increasing volume of wotk connected with tiie picsent operation 
of the Board and two meetings in prospect, April and June, 1937, it is estimated 
that at least $3,000 00 will be required to carrj' on until Juh 1, 1937 By this date 
It IS reasonable to anticipate a considerable fund will be available from fees retainable 

“ At the meeting of the American Board of Internal Medicine on December 12, 
1936, the Cliairman was directed, on behalf of the Boaid, to make application to the 
Board of Regents of the American College of Phjsicians for an additional grant of 
$3,000 00 to be a\ailable to June 30, 1937, it being understood that this grant of 
$3,000 00 in addition to the former grant of $5,000 00 is to be considered as a loan to 
the American Board of Internal Medicine to be refunded as soon as definite funds 
are available ” 

In conclusion. Dr Bierring, on behalf of the American Board of Internal Medi- 
cine, thanked the Board of Regents for the wise counsel and financial aid which had 
been extended 

On motion by Dr James Alex Miller, seconded by Di James E Paulhn, and 
regularly carried, it was 

Resolved, that the Board of Regents of the American College of Physicians ex- 
press their appreciation of the progress that has been made by the American Board 
of Internal Medicine , and that the College approve the appropriation of the further 
amount of $3,000 00 

Dr William D Stroud submitted the following report, as Ireasurer 


“ Investments in Bonds, appi oximately $80,000 00 

Investments in Preferred Stocks 4,427 00 

Investments in Common Stocks 15,500 00 

Uninvested Cash m Endowment Fund 527 00 

Cash m General Fund 27,97700 


"About $1,500 00 had been received from closed banks m Pittsburgh on account 
during the past year 

“ The total assets, including investments, cash and the College Headquarters, 
approximate $183,000 00 ” 

On motion by Dr James Alex Miller, seconded by Dr James E Paulhn, and 
regularly carried, it was 

Resolved, that the report of the Treasurer be accepted and filed Dr James 
Alex Miller made a detailed report for the Finance Committee 

“The analysis of tiie Girard Trust Company of our securities was considered, 
and it was voted to approve the recommendations of their report 

“ It was voted to withdraw our savings account and to invest it at some such 
good time in income bearing secuiities, after receiving recommendations from the 
Girard Trust Company, which would be circulated to the members of the Finance 
Committee 

“ It was recommended that the Board of Regents approve the expenditures for 
taxes and insurance on the new' headquarters as an item of upkeep, amounting to 
$1,109 63, which temporarily had been drawn from the funds appropriated for pur- 
chase and furnishings 

“ It w'as recommended that the Board of Regents set up a repair and replace- 
ment fund, which it was suggested should amount to $500 00 a year 

“We would report that according to the estimate of the upkeep for 1937 in the 
new headquarters, the upkeep expenses will be $3,480 00, and that the capital outlay, 
$62,00000 at 4 per cent interest, would be $2,480 00, so that the total upkeep and 
rental for the new headquarters would be approximately $6,000 00 a year 

“The Finance Committee considered in detail the 1937 budget presented by Mr 
E R Loveland in behalf of various departments, and recommends it for approval 
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b> the Regents as submitted, with estinnted icceipts of $77, ‘500 00 and estimated 
evpcnditures of $60,257 67 , an estimated balance of $17,242 33 

Respectfully submitted, 

James Alex MiLtni, Cliamnan, 

Cauivuttcc on Finance ” 


Upon motion by Dr Fiancis M Pottenger, seconded by Dr William Gerry 
iforgan, and regularlj carried, it was 


Resolved, tint the report of the Finance Committee be approved, and the Com- 
mittee authorised to make the sales and purchases recommended, further that the 
Treasurer be authorized to \\ithdva%Y the funds from the savings accounts, and to 
in\cst the funds in securities to be appro\ed b 3 ' the Finance Committee, further 
that the Board of Regents approve the expenditures for taxes, insurance, etc, on 
the new headquarters, amounting to $1,109 63, and that this appropriation be added 
to the original appropriations for 1936, further that the Board of Regents approve 
the (Setting up of a repair and replacement fund of $500 00 per year — this amount 
merely being set aside if needed, but not otherwivc nitlidrawn from invested funds, 
further that the detailed budgets recommended bj the Finance Committee for 1937, 
with estimated receipts of $77,500 00 and estimated expenditures of $60,257 67, be 
approved 

Dr Ernest B Bradley, President, outlined the plans for the St Louis Session, 
April 19-23, 1937, so far as the General Program and Convocation were concerned 
Dr David P Barr, General Chairman, discussed the tentative program for the clinics, 
and Mr Loveland, Executive Secretarv, reported upon the business arrangements 
Almost all the available exhibit space has been disposed of and all details have been 
arranged with the headquarters’ hotel, the New Jefferson 

Dr James Alex Miller, Cliairnian, presented a report of progress for the Com- 
mittee on Future Policj for the Development of Internal Medicine This Com- 
mittee had considered the comparatue value of the John Phillips Memorial Award, 
the advisability of inviting speakers and lecturers from abroad and from the United 
States to give lectures under the auspices of the College and at its expense, and 
the idea of establishing a revolving fund to help younger practitioners to meet the 
requirements for registration as internists The Committee had also considered 
the possibility of maintaining a directory of postgraduate activities to be published 
in the Annals 


No action had been taken on any of these suggestions 

Dr James Alex Miller also brought up the situation concerning the National 
Conference on Nomenclature of Disease He stated that the Conference had pub- 
lished a Nomenclature of Disease which is now widely used, and which meets with 
wide approval Through some oversight, an invitation to the College to participate 
m this work had not been accepted by the College in the year 1929 On behalf of 
the Chairman of the Executive Committee of the National Conference Dr Miller 
renewed the mwtation to the College to cooperate with the long list of associations 
comprising the Conference 


Dr Miller moved that the College lend its name in cooperation 
Conference on Nomenclature of Disease 


to the National 


This was seconded by Dr William D Stroud, and regularly carried 

On motion by Dr George Morns Piersol, seconded by Dr Walter L Bierring, 
and regularly carried, it was 


Resolved, that the College make an appropriation of $1,000 00 for the aid of this 
worthy work 
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On motion by Dr William D Sliotid, seconded by Dr Sjdncy R Miller, it was 
moved that the American College of Physicians establish anothei Research Fellow- 
ship of $1,800 00 for one year, July, 1937, to June, 1938 

In the discussion of the motion, it was agreed that the action w.is not to estab- 
lish two Fellowships peimanentlj, that m some yeais theie might be more and in 
other years possibly none The motion was earned 

On the recommendation of Di David P Barr, on behalf of the Committee on 
Fellowships and Aw'ards, by a motion made, seconded and regularly carried, it was 
Resolved, that this Fellow'ship be awarded to Dr Abner McGehee Harvej, now 
of the Johns Hopkins Hospital, Baltimoie, Md 

In the absence of Dr James D Bruce, Chau man. Dr Jonathan C Meakins 
reported for the Committee on College Records of Members The Committee, utiliz- 
ing the form now in use in connection with the publication of the annual Directory, 
suggested an appropriate form w’hich by resolution w'as adopted 

Dr James Alex Miller, on behalf of Dr Walter W Palmer, Governor for 
eastern New York, Dr Luther F Warren, Regent, Dr Robert A Cooke, Regent, 
and himself as Regent, presented the following inritation for the 1938 Annual Session 
of the College to be held in New York City 

“ We, the officers of the American College of Physicians, wdio reside in New 
York City, desire to request the favorable consideiation of the Board of Regents 
of an invitation to hold the meeting of the College in 1938 in New York City 

“ Preliminary inquiries have established the fact that w'e w ould be able to 
obtain suitable hotel and auditorium facilities here and also that we would have 
the whole-hearted cooperation of the large medical centers for the presentation 
of the clinical programme 

“The situation in New’ York is not one that lends itself to the usual method 
of presentation of an invitation for a meeting of the College, that is, it is not 
customary for organizations such as the County Medical Society, the Academy 
of Medicine or individual hospitals to invite medical organizations to meet in 
New’ York City Consequently, we are asking you to consider this invitation 
as representing the hearty feeling of the Fellows of the College in New York 
City and of the principal hospital and educational institutions which w’ould par- 
ticipate in the meeting 

Very respectfully yours, 

(Signed) Walter W Palmer, Govcinoi 
(Signed) Luther F Warren, Regent 
(Signed) James Alex Miller, Regent 
(Signed) Roberta Cootsts., Regent ” 

Upon motion by Dr James H Means, seconded by Dr Robert A Cooke, and 
regularly carried, it was 

Resolved, that members of the Board of Regents shall tender a Dinner to mem- 
bers of the Board of Governors at the St Louis Session, as was done at the last 
Annual Session in Detroit 

President Bradley inquired if there w’as any desire to change the ruling w’lth 
regard to any allowances for traveling expenses of the Regents for the Annual Ses- 
sions There w'as a consensus of opinion that this should stand as at present, namely, 
their return convention and pullman fare, without any allow'ance whatsoever for hotel 
or other expenses 
Adjournment 

j- (signed) E R Loveland, 

Excentwe Scctclaiy 



OBITUARIES 

DR HENRY S PLUMMER 

Dr Henry S Pllmmer was boin in Hamilton, Minnesota, on March 
3, 1874, the son of Di Albeit Plummei and Isabelle Phimmer He died 
in Rochestei, Minnesota, on Dccembei 31, 1936, of cerebral thrombosis 
His earl}' education m as obtained in the local public schools and in the Uni- 
veisit} of Minnesota He attended the J^Iedical School of Northwestern 
Umveisit}, fiom which he recenecl the degiee of Doctor of Medicine m 
1898 His first three years of practice were spent with his father in Racine, 
jMinnesota, and in 1901 he cnteied The Ma }0 Clinic, where he continued the 
practice of medicine until his death 

In the early years of his practice he became deepl) interested m roent- 
genology, bronchoscopy and esophagoscopy His earl} work in the treat- 
ment of cardiospasm and esophageal stricture resulted in an important con- 
tribution to medicine, and his hydrostatic dilator and esophageal sounds, first 
designed and made by him m his own workshop, are still in use m the treat- 
ment of those conditions Throughout his years of medical practice his 
greatest inteiest w'as m the function and diseases of the thyroid gland 
Early in his expeiience, his keen clinical observations allowed liim to define 
the two entities, exophthalmic goiter and hyperfunctioning adenomatous 
goiter His development of a “ trvo-product hypothesis ” m exophtlialmic 
goiter led, in 1921-22, to the demonstration of the beneficial effect of the 
administration of iodine to patients rvith exophthalmic goiter This, his 
most outstanding conti ibution, has been lesponsible for a marked and gen- 
eral lowering m the mortality of exophthalmic goiter PIis opinions on 
diseases of the thyroid are accepted as authoritative both in this country and 
abroad His contributions to the literature were prepared with meticulous 
care, and were always the result of exhaustive study He was apt, ho^ve^ ei , 
to leave unpublished a great deal that he knew and understood It was this 
propensity that enabled him to teach his associates moic by intimate contact 
and direction than by what he put into the literatuie 

Dr Plummer’s interests rvere, however, not limited to medicine What- 
ever he became interested in he studied in the greatest detail He gave much 
thought to the improvement of facilities for the care of patients, and the 
utilitarian features of the design of The Mayo Clinic building came largely 
from his mind His opinions were sought on a vaiiety of subjects, among 
them horticulture, building construction, and engineering 

Dr Plummer was elected a Fellorv of the American College of Phjsi- 
cians March 11, 1922, and seived as a Regent of the College from 1923 to 
192/ He w'as also a Fellow of the American Medical Association He 
held membership m the Association of American Physicians, Association for 
the Study of Internal Secretions, American Association for the Advance- 
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ment of Science, American Association foi the Study of Goitei, American 
Gastro-Enterological Association, Medical Library Association, American 
Association for Thoracic Surgery, American Public Health Association, 
Royal Society of Arts, Minnesota Pathological Society, Southern Minne- 
sota Medical Association, Central Intel urban Clinical Club, Minnesota 
Society of Internal Medicine, Central Society foi Clinical Research, Minne- 
sota State Medical Association, Olmsted-Houston-Fillmore-Dodge County 
Medical Society, Alumni Association of The Mayo Foundation, Sigma Xi, 
Alpha Omega Alpha, Minnesota Hoi ticultural Society, Univeisity Club of 
Rochester, and St Paul Athletic Club 

In 1920-21 he was the chairman of the Section on Practice of Medicine 
of the Scientific Assembly of the Ameiican Medical Association In 1933 
he was elected President of the American Association foi the Study of 
Goiter, and m 1935 Noithwestern University conferred on him the degree of 
D Sc (honoris causa) Since 1915 he had been Professor of Medicine, 
The Mayo Foundation, Graduate School, University of Minnesota 

Dr Plummer was a keen observei and had a lemarkable ability to cor- 
relate the masses of facts which he accumulated He had great knowl- 
edge of human problems, and his philosophy of medicine was tempeied by a 
wide humanitarian outlook His sense of fairness was outstanding In 
him were combined to a remarkable degree the finest characteristics of 
clinician and investigator His life was devoted to a constant and unusually 
productive effoit to improve the quality of the care of the sick By his 
death Medicine has lost a prodigious workei and a great physician, and his 
associates have lost a friend, a guide, and an inspiration 

Samuel F Haines, M D , F A C P 

DR JAMES ALLISON FIODGES 

James Allison Hodges died on Decembei 15, 1936, at the age of 78 
Born m North Carolina, his early education was obtained at pieparatory 
schools and at Davidson College in that State, m 1883 he was graduated 
from the department of medicine of the University of Virginia Aftei 
practicing seveial years in Fayetteville and Wilmington, N C , he moved 
m 1893 to Richmond and became affiliated with the newly organized Uni- 
versity College of Medicine as Professor of Anatomy In 1896 he became 
Professor of Nervous and Mental Diseases and foi a time served as Presi- 
dent of that institution Upon the merging of the University College of 
Medicine with the Medical College of Virginia in 1914 he became Professor 
of Clinical Neuiology and Ps)chiatry m the lattei, a position he held up to 
1927, when he became Professor Emeritus In addition to an extensive 
practice and teaching, he operated the Hygeia Hospital, a piivate institution, 
from 1903 to 1920, and for a number of years was medical director of a 
large life insurance company 
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Dr Hodges took an acti\c and piomincnt part in a numbei of medical 
organizations He Mas one of the foundcis in 1897 of the Tn-Statc Asso- 
ciation of Yiiginia and the Caiolmas, and in 1918 its President In 1923 
he ser^ed as President of tlie Richmond Academy of Medicine In the 
Medical Society of Viiginia he Mas ahva}S active, seiving as President in 
1930 and contiibiiting legulaily toM'ard its Mxdfarc and advancement In 
1916 he became a FelloM' of the infant American College of Physicians and 
might be considered one of its chaiter membeis 

A man of imposing presence, tiemcndous energy and great ability, Dr 
Hodges M'as ahva} s read} to assist in an} undertaking designed for the ad- 
\ancement of medicine or the bcttciment of societ} A gifted speaker, his 
services M^ere in much demand and numerous Morth} causes profited from 
his efforts 

FolloMung a coronary thrombosis a fcM' }ears ago. Dr Hodges’ activities 
have been greatly restricted, but he continued up to the time of Ins death in 
full possession of his faculties and manifested a lively interest in contem- 
porary affairs, both professional and civic 

J Morrisom HuTCiinsoN, M D , F A C P , 

Governor for Virginia 

DR ERNEST E LAUBAUGH 

Dr Ernest E Laubaugii, Fellow and Governor of the American Col- 
lege of Physicians foi tlie State of Idaho, died, December 13, 1936, aftei a 
four-day illness from influenza-pneumonia, at the age of forty-nine yeais 
Dr Laubaugh M'as born at Shichshinny, Pennsylvania, August 20, 1887 
He attended the public schools of Philadelphia and received his medical 
degree from the Medico-Chirurgical College of Philadelphia m 1909 He 
interned at the Mercy Hospital, Wilkes-Barre, Pennsyh'ania, 1909, and the 
Philadelphia General Hospital, 1910-11 H'e continued with this institution 
as Serologist during 1912-13 During 1911-12, he M'as Assistant Demon- 
strator in Physical Diagnosis, and duiing 1912-13, Assistant in the Depart- 
ment of Neurology of the Medico-Chirui gical College In 1913, he ac- 
cepted an appointment as Bacteriologist on the Idaho State Board of Health, 
which appointment he held until 1917 During 1919-20, he was Medical 
Advisor to the Department of Public Health of Idaho From 1919-23, he 
was Consultant to the U S Veteians Hospital in Boise At the time of 
his death he was a member of the staff of the St Alphonsus and St Luke’s 
Hospitals in Boise 

During the Woild Wai, he was a first lieutenant in the U S Army, 
later advancing to a captaincy, and was stationed at the Port of Embarkation, 
Newport News, Virginia 

Dr Laubaugh was a member of the Omega Upsilon Phi fraternity, 
Boise Physicians Club, Idaho State Medical Association, Southwestern 
Medical Society of Idaho, American Society of Bacteriologists, American 



1266 


OBITUARIES 


Heait Association, he was a Fellow of the Amciicaii Medical Association, 
the Ameiican Society of Clinical Pathologists, and had been a Fellow of the 
Ameiican College of Ph}sicians since 1927 

He made a nnmbei of conti ibutions to medical literature and had held 
a distinctly outstanding position as an internist m Idaho and the northwest 
He was a member of the Episcopal Chuich, American Legion and the 
Masonic fiaternity He is survived by his widow. Mis Beth Laubaugh, 
a son, James E Laubaugh and a daughtei, Lucile Laubaugh 

Those who knew him remember him as a quiet, genial, kindly and earnest 
ph}sician, unassuming in manner, )et determined to keep abieast of the 
latest developments m his specialty and to gne his patients always the bene- 
fits of his skill and care Many Fellows of the College who took the official 
cruise to Cuba and Panama, following the last New Orleans Session of the 
College, will more vividly remembei Dr Laubaugh as one of the party 
He had been a Governor of the College for the State of Idaho since 1928, 
and had served the College with the same efficiency, earnestness and in- 
tegrity as he practiced his profession 

E R Loveland, 
Executive Secietary 

DR WILLIAM FREDERICK WEGGE 

William Frederick Wegge (Fellow), Milwaukee, Wisconsin, died on 
November 20, 1936, at the age of seventy-three 

Dr Wegge, a natme of Wisconsin, fiist studied dentistiy at Baltimore 
University After practicing that profession for a few years he leturned 
to the University of Maryland School of Medicine, from which he was 
graduated m 1886 He took several post-graduate courses in Austria and 
Germany, specializing in mental disordeis Upon his return from Europe 
he did general practice for a short time and then held the position of Super- 
intendent at the Northern Hospital for the Insane at Winnebago Follow- 
ing his service at the State Hospital he located m Milwaukee, limiting his 
piactice to neuropsychiatiy He Avas for many years Professor of Nemo- 
psychiatry at the Milwaukee Medical College, and at the time of his death 
was Emeritus Diiector of the Dnusion, and Professor of Clinical Neurology, 
Marquette University School of Medicine He Avas a member of the Medi- 
cal Society of Mihvaukee County, the State Medical Society of Wisconsin, 
the American Medical Association, and Past-President of the Mihvaukee 
Neuropsychiatnc Society He Avas elected a FelloAV of the American Col- 
lege of Physicians in 1930 

Rock Sleyster, M D , F A C P , 

GoA'^ernor for Wisconsin 
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CIRCULATORY STUDIES ON ANOXEMIA IN MAN 
WITH RESPECT TO POSTURE AND 
CARBON DIOXIDE ’ 

By E Gellhorn, M D , Ph D , CJncago, Ilhnoi<! 

Mosso," Margana,'® Childs, Hanihn and Henderson noted that the 
effects of anoxemia can be alleviated by breathing lo\\ concentrations of 
CO 2 In several studies (Gellhoin '■ we have confiimed and extended 
these observations on a quantitative basis It was shown in paiticular that 
the effects of anoxemia on vai lous processes occun ing m the human central 
nervous system can be offset by inhaling 3 per cent COo during the period 
of anoxemia This effect w^as thought to be due mainly to circulatory and 
respirator} adjustments This idea is supported by the fact that under the 
influence of COo the circulation through the brain is specifically inci eased 
(Cobb and Fremont-Smith,“ Lennox and Gibbs,''* Gibbs, Gibbs and Len- 
nox,'* and Schmidt "') Furtheiniore, due to increased muscle tonus, there 
IS an improvement in general circulation indicated by a rise m Aenous pies- 
sure (Henderson and collaborators") Other factois will be discussed 
below 

The present investigation ivas undertaken with the aim of establishing, 
in the human, direct proof for the improvement of the general ciiculation by 
CO 2 under the conditions of oxygen deficiency Since the circulation m the 
brain, m which the symptoms of oxygen deficiency become first manifest, is 
primarily dependent on the systemic blood pressure, comparative blood pres- 
sure studies on the effect of oxygen deficiency with and without the simul- 
taneous administration of CO 2 seemed appropriate The fact that under 
ordinary circumstances oxygen want causes only veiy slight changes in the 
systemic blood pressure (Raab,^® Gellhorn and Spiesman,'*’ Christensen and 
Krogh,® and Herbst and Mamgold does not invalidate this argument 
In order to show the influence of one particular factor on the blood pressure 
which IS normally maintained by the integrative action of several peripheral 
and central nervous factors and by the Oo — and CO 2 — tension of the blood, 

* Received for publication November 30, 1936 

From t he Department of Physiology, College of Medicine, University of Illinois 

Copyright, 1937, by The American College of Ph 3 '’sicians 
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it seemed appropriate to study the cnculatoiy system imdei a certain stiam 
which might make the whole system moie labile If such a condition were 
found It was not impiobable that the beneficial effect of CO 2 , which was so 
distinct m our investigations on various functions of the central nervous 
system under the influence of ox 3 fgen want, would also become evident m 
1 egard to blood pressure 

As we now know, the maintenance of the blood pressure is dependent 
to a large extent on the functioning of carotid sinus and depressor reflexes 
(Henng,^® Koch,^® Heymans ^') When the pressure falls in the aorta and 
m the carotid artery these reflexes are evoked and the normal blood pressure 
IS restored Therefore changes in posture aie ordinarily not accompanied 
by significant changes in systemic blood pressure Under conditions of 
oxygen want, however, the blood pressure falls considerably in the erect 
posture, whereas the same degree of oxygen want does not significantly alter 
the blood pressure in a recumbent position (Mateeff and Schwarz For 
this reason the effect of CO 2 under conditions of oxygen deficiency was 
studied on humans in the erect posture 

Method 

The pulse was counted at one minute intervals and blood pressure read- 
ings, systolic and diastolic, were taken by two experimenters while the 
experimental subject was standing and inhaling a gas mixture from a Doug- 
las bag The gas mixture was prepared with the aid of a Sargent gas meter 
and frequently analyzed for O 2 and CO. The duiation of the experiment 
was seven to twelve minutes It was preceded and followed by a control 
period m which the experimental subject inhaled air The shift from air 
to the gas mixture and from that back to air was performed without the 
knowledge of the experimental subjects The subjective and objective 
symptoms obseived during the expeiiments were protocolled immediatelj’ 
after the experiments The observations were made on 12 healthy experi- 
mental subjects, medical students of the ages of 20 to 25, most of whom had 
served as experimental subjects in experiments in which the effect of O 2 
deficiency was studied m regard to various functions of the central nervous 
system In some cases the experiments were repeated seveial times on the 
same subject without any essential difference m the results 

Results 

Figures la and lb show the effect of 8 5 per cent O 2 , and 8 5 per cent 
Oo plus 3 per cent CO 2 , respectively, on pulse and blood pressure during a 
period of nine to ten minutes In the 8 5 per cent O 2 experiment the sys- 
tolic blood pressure rises by 10 to 14 mm mercury during the first three 
minutes, and then falls gradually below the control value At the same 
time the pulse rate which had risen considerably also shows a drop, which 
even continues foi a short time after the readmission of air The diastolic 
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blood piessuic shows only a slight decrease All changes w’eie nearly com- 
pletely revel sed m the fiist ^l^e minutes followmig the peiiod of W'ant 
The chaiacterislic feature of this and similai expeiiments is the fact that the 
inciease lu blood piessvnc .md pulse latc icsuUmg from anoxemia does not 
pcisist throughout the expciiment but that a collapsc-likc icaction occuis 



characterized by a more oi less abrupt decrease in systolic blood pressui e and 
pulse rate, accompanied by consideiable rveakening of the pulse, pallor and 
dizziness In some experiments showing the same type of reaction a sud- 
den collapse sets m and the pulse becomes imperceptible but the recovery is 
fast 
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Comparing with this experiment the results obtained from the same 
subject undei the conditions of the same degiee of oxygen want, but m the 
presence of 3 per cent COj, we see an enoimous contrast (figure lb) The 
systolic blood pressuie is slightly elevated and lemains so throughout the 
whole period of O 2 want The changes m pulse rate are slight, but the in- 
crease obseived also peisists until air is leadmitted The diastolic blood 




Fig 2a and 2b 8 5 per cent O; and 8 5 per cent O. plus 3 per cent CO. respectively between 

arrows (Subject Fa, erect posture) 

pressure shows an increase during the experiment The subjective experi- 
ences of the subject are equally striking In geneial the subjects feel fairly 
well except for a slight dizziness or feeling of warmth In some cases no 
symptoms whatever are obseived, even though certain of these cases had 
experienced severe symptoms in the absence of 3 per cent CO 2 

Figure 2 lepresents the record of an experiment in which the circulatory 
adjustment under oxygen want is still poorer than in the first case (figure 1) 
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After admission of 8 5 per cent 0,. in ticet jiosilion the systolic blood pres- 
sure gradualK falls and leinains faiil\ low dining the peiiod of anoxemia 
The pulse late shows incgnlai \anations without an} definite tendcnc} 
The diastolic blood jiiessiirc is jiiactitalK unaltcicd In contiast to this 
reaction we ohser\c, in the coi responding ox} gen deficiency experiment m 
which 3 pci cent CO. was also administered, that the fall m blood piessure is 



Fig 3a and 3b 8 5 per cent O- and 8 5 per cent Oj plus 3 per cent COn respectnely between 

arrows (Subject St, erect posture) 

not only completely prevented but that the blood pressure remains elevated 
throughout the experimental period Fuithermore, a distinct increase m 
pulse rate occurs during this time 

A very similar type to that shown m figure 2 is illustrated in figure 3 
The main diffeience between the two experimental subjects is the fact that 
the systolic blood pressure is considerably higher to begin wuth in the case 
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As tlic clcsci iption of \aiions ONpeiinionts has shown, the mam dificicnce 
in the cNpenments with 8 and 8 5 pei cent O; with and without 3 pci cent 
CO; lies m the fact that the s}stoIic lilood piessure tails m anoxemia to a 
relatnely low le\el, thOich} ond.mgeimg the blood circulation through the 
brain In the pitsence of 3 ])cr cent CO;, however, this reaction is moic oi 
less coniplcteh pie\cnted, and the sjstohc blood piessure icmains cithti noi- 
nial or e\en slightl} elc\ated A sumniai} of se\cial such expciimcnts is 
presented m figure 5 



5 Tiic effect of 8 5 per cent O. "inrl 8 5 per cent O- plus 3 per cent CO. rcspcctucly 
on four different subjects in erect posture 

Figure 6 represents an experiment carried out on subject F, whose 
record w’as shown in figure 2 The only difference betwxen the two cxperi- 
rnents is that, while F is standing thioughout the whole experiment illus- 
Fated in figure 2, he is lying down m the experiment recorded m figuic 6 
he difference in the reaction of the blood pressure is evident from the 
comparison of the two records Equally marked are the differences m the 
subjects e symptoms Practically all experimental subjects have very little 

or no complaints w’hatever during the recumbent position even m those cases 
where they actually faint or are brought very near to this state m the eiect 
position As figure 6 indicates, the systolic blood pressure remains prac- 
tically unaltered Flowever, a very slight tendency towaid a fall is still 
present m the pure oxy’gen deficiency experiment and absent m the corre- 
sponding experiment with 3 per cent CO; 'fhe experiments carried out 
With other subjects m recumbent position are very similar and, therefore, 
omitted The results justify the statement that characteristic differences 
rri blood pressure occur during oxygen deficiency with and without 3 per 
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cent CO 2 m the erect position of the expenmental subjects, whereas m the 
recumbent position no such differences m blood pressure exist 




Fig 6a and 6b 8 5 per cent O. and 8 5 per cent O- plus 3 per cent CO. respectively between 

arrows ( Subject Fa , lying aozvn ) 

Discussion 

The first question to be answered is the role of acapnia in the differences 
existing in the oxygen deficiency experiments with and without the presence 
of 3 per cent CO 2 It is, of course, clear that in the absence of COo the in- 
creased respiration lesulting from O 2 want leads to a certain degree of 
acapnia, and it is known, from numerous papers of Henderson,^® that under 
the influence of acapnia the venous return to the heart is diminished and 
that, consequently, the systolic blood pressure decreases The question is to 
decide what importance must be attributed to this factor under the conditions 
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of our expel iments Therefoie a series of expeiiments was performed m 
which the experimental subjects voluntarily mci eased their respiratory vol- 
ume to a degiee similar to that observed under conditions of O2 want As 
table 1 indicates, the greatest drop in blood pressuie observed under these 


Table I 


Maximal Decrease in Blood Pressure in the Erect Position 


A Under 0- Want 
Ste 

132 

116 

Hei 

109 

88 

Jen 

108 

82 

Lam 

108 

96 

Gol 

114 

90 

B Under the Influence of 

a Hjperpnea Similar to Tint 

in 0. Want 


Ste 

122 

112 

Hei 

119 

114 

Jen 

109 

107 

Lam 

106 

102 

Gol 

106 

104 


— 12 % 

— 19% 

— 24% Average — 174% 

— 11 % 

— 21 % 

Occurring 


- 8 % 

— 4% 

— 2 % 

— 4% 

— 2%J 


h Average — 4% 


conditions is negligible m compaiison to the decrease m blood pressure 
present in our O. want experiments It may, .therefore, be said that a cer- 
tain degree of acapnia may have almost no effect on the systolic blood pres- 
sure when the oxygenation of the blood remains normal If however 
oxygen deficiency and acapnia are combined, as was the case in the main 
experiments described in this paper, the reduction in blood supply to the 
brain, resulting from the acapnia (Cobb and Fremont-Smith,° Schmidt 
aggravates the condition of anoxemia m the central neivous system to such 

a degree that the blood pressure falls, particularly when the erect posture 
favors anoxemia of the brain ^ 


Although we believe, as will be shown later, that the major role m the 
decrease of blood pressure observed under conditions of O. want in erect 
posture IS played by the carotid sinus, it is to be expected that the vasomotor 
center as sueli is of considerable importance If this is the case the rffiuhs 
mean that the loss of CO, interferes with the maintenance of the norma 
tonus of tlie vasomotor ceiitei more under the conditions of anoxemia than 
uit^der conditions of normal oxygenation of the central nervous ys tern 
This implies that CO, increases tlie blood pressure more in anoxemirthm, 
under control conditions This inference has been tested directir.n dcTs 
11 as yet unpublished experiments (Gellhorn and Lambert-) and shot™ 
to be true Carbon dioxide increases considerably the blood pressure in 
dogs whicli are subjected to O, want, although the same concentS ion of 

b“aZ^ aT ~ as the d^g^' 

undr^Lm^romtLrttXnce aid^r” 

CO,^ Since the blood pressure recoS nV g [rnrdlm'nr m 
the two conditions in a recumbent position, it must be mferred Slat tS ma!" 
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factor producing these differences is elicited by the erect postuie Now we 
know that if we change from the recumbent to the erect position there is a 
temporary decrease m blood pressure m the carotid artery This, in tuin, 
brings about a restoration m the blood pressure due to the carotid sinus (and 
aortic nerves) reflexes It seems, therefore, that undei the conditions of 
anoxemia these reflexes do not function satisfactorily and that CO2 is a 
very potent factoi to restore them to noimahty 

The syndrome which we have observed is similai to that of orthostatic 
hypotension Here too the change f 1 oni the recumbent to the erect postui e 
leads to a very considerable drop 111 blood piessuie The investigations pf 
Alvarez and Roth ( 1935 ) have shown that the efferent path of the sym- 
pathetic seems to be somewhat affected, at least in one of the cases studied, 
and this could at least partially account for the decrease in blood pressure in 
the erect position The authois, however, feel that these changes are not 
sufficient to account for the complete s) ndrome and mention the possibility 
“ that m this disease of orthostatic hypotension there is some defect in the 
blood pressure regulating mechanism situated in the carotid sinus, but as 
yet there is no information on that point ” The importance of this mecha- 
nism IS apparent from clinical obseivations on hypersensitivity of tlie carotid 
sinus when under the influence of mechanical stimulation of the carotid sinus 
a decrease in systolic blood piessure occurs (Smith ^®) On the basis of 
these observations and of our own findings, we think it very probable that 
the carotid sinus mechanism is deficient under O2 want, due to an insufficient 
oxygenation of the centers involved, and that the restoration of the circula- 
tion m the presence of CO3 restores these reflexes sufficiently to prevent a 
fall m blood pressure 

These considerations make it veiy piobable that the carotid sinus (and 
possibly the aortic nerves) are of primary importance in the explanation of 
the blood pressure differences obseived under conditions of O2 want with 
and without COo in the erect position But we do not believe that this 
mechanism explains completely all the subjective and objective diffeiences 
under the two conditions, since characteristic differences remain, at least to a 
certain extent, even in the recumbent position In spite of the fact that a 
certain degree of O2 want in the erect postuie may produce severe headache, 
weakness, dizziness, a feeling of fullness of the head, paresthesia, impaired 
vision and hearing and occasionally nausea, it may cause practically no 
symptoms in the reclining position whether CO2 is present or not Not 
infrequently, howevei, cases are observed m which the same degree of O2 
want does produce symptoms of slight dizziness, feeling of warmth and 
disturbances of special senses (the objects in the room appear darker or 
purplish, the hearing is slightly impaired) m the recumbent position whereas 
no symptoms may be elicited in the added presence of 3 per cent CO2 This 
difference is, of course, due to the fact that 3 per cent CO2 improves the 
oxygenation of the tissues in general and of the brain m particular It 
does so by 
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1 An increase in the lespiiatoiy volume 

2 The 1 ight shift in the ox} gen dissociation cm \ e (Bai ci oft 

3 The impioved venous letuin due to the increased muscular tonus 
(Hendeison, Oughterson, Gieenheig and Scaile“) 

4 The specific effect of CO; on the blood vessels of the brain (dilata- 
tion), (Cobb and collaboiators 

5 The increased sensitivity of the \asomotoi centei to CO; undei con- 
ditions of oxygen want (Gellhorn and Lambert “) 

^ SUMM \RY 

The influence of O; want (8 to 8 5 per cent O;) with and without 3 
per cent CO; has been studied in the human m the erect and i ecumbent | 
positions with respect to blood pressuie and pulse rate The results are as 
follows 

1 In the recumbent position theie are practically no differences be- f 
tween the periods of O; want and O; want plus 3 per cent CO; The blood / 
pressure remains unchanged The pulse rate is slightly inci eased in eithei 1 
case 

2 In periods of O; want the s 5 ^stohc blood pressure shows, in the erect I 
position, a temporary rise which is followed by a fall below the control j 
values This fall may lead eventually to collapse In the presence of CO. | 
this IS prevented and the systolic blood pressure remains elevated throughout j 
the whole period of O; want 

3 The changes in diastolic blood pressure are not constant The pulse 
rate shows great variability , in most subjects it follows the blood pressure j 
changes Collapse may, however, occur even during periods of maximally ' 
increased pulse rate 

4 The subjective symptoms of anoxemia are more severe in the erect j, 
than m the recumbent position CO; may, in either position, completely > 
prevent, or at least greatly dimmish, the occurrence of anoxemic symptoms ' 

5 The aggravation in subjective and objective signs of anoxemia, if f 
the experiment is carried out in the erect position, is thought to be due to the I 
failure of the carotid sinus reflexes undei the conditions of oxygen de- 1 
ficiency The addition of 3 per cent CO; to the O; deficient gas mixtures 
under these conditions seems to exert its beneficial effect on the objective and ’’ 
subjective signs by improving the oxygenation of the medullary centers and j 
thereby restoring the carotid sinus reflexes to normal 

6 The effect of a certain degree of acapnia on blood pressure is much / 

greater under anoxemic than under normal conditions / 
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DEATH COMPLICATING THE WITHDRAWAL OF 
NARCOTICS, WITH RESPIRATORY DIFFI- 
CULTIES PREDOMINANT. REPORT 
OF THREE CASES ' 


By PniiTP PiKrK,; M D , and Juixs Gelpertn, B AI , 
Ctncuinaii, Ohio 


During the past three yeais we have seen three dramatic deaths in nar- 
cotic addicts who had been suddenly deprived of the drugs to which they had 
become habituated 

A search through the literature for descriptions of and explanations foi 
such occurrences has been singularly unproductive 4. In writing on the 
subject of morphine withdrawal, many authors have commented on the pos- 
sibility of collapse, particularly as a complication of sudden withdrawal 
Their comments, however, have been uniformly casual and incidental, and 
in no instance have we been able to discover a specific case report Several 
general descriptions of the symptoms likely to occur m such collapse were 
noted, but here again the literature proved disappointing, since none of 
these brief general references to the manner of death in this type of case 
mentioned the occurrence of any outstanding respiratory symptom and since 
practically all of them spoke chiefly of circulatory collapse It is because of 
an unusual finding in connection with the respiration m all three of our cases, 
the absence of circulatory collapse except just before death, and the scaicity 
of reported detailed material regarding such cases, that this report is being 
made On the occasions when our cases were under observation, we had 
no thought of publishing data concerning them, so that the laboratory in- 
vestigations were not as numerous as they otherwise might have been Only 
one of the cases was studied in some detail We submit this report with 
the hope that interest in the subject will be stimulated, and that more in- 
formation regarding it will be forthcoming 


Case Reports 


Case 1 F H, white male, aged 44, admitted May 7, 1936 The patient had 
been m the hospital on three previous occasions, the first time in order to break the 
morphine habit, the next tivo times to be “ cured ” of paregoric addiction In each 
instance sudden withdrawal was accomplished m a thoroughly satisfactory manner 


* Received for publication November 30, 1936 
From the Psychiatric Division of the Cincinnati General Hospital 
t Alfred M Stern Assistant Professor of Psychiatrj, University of Cmcmnati College 
of Medicine 

$ Personal communications from Hans Schwarz of Berlin, Germany, and Manfred 
Sakel of Vienna, Austria, inform us tliat those investigators, despite much contact with 
the subject of morphinism, know of no pertinent information regarding sudden death in 
this connection, either from their own clinical observation or their acquaintanceship with 
the literature We would also like to acknowledge the assistance of Dr Fritz Moellenhoff, 
whose ^owledge of the foreign literature on the subject was of much help in surveying 
the held of available information ^ 
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witii the aid of insulin and ordinary sedatives Previous to the hospitalization under 
discussion he had been taking large quantities of paregoric regularly for almost a 
\ear During the two weeks previous to admission, in anticipation of another “ cure,” 
he had diminished his paregoric ingestion to two to three ounces per day, and in 
addition, he had obtained 10 to 15 units of insulin three times per day from his 
prnate physician during this two week period 

He was admitted to the ward at 7 30 pm , walking He had no subjective com- 
plaints other than of a feeling of mild apprehension He had had his last dose of 
paregoric at about noon of the day of admission Physical examination revealed 
no significant findings except for moderate malnutrition He was given 15 units 
of insulin one hour after admission, and 3 drams of paraldehyde one hour later, 
shortly after which he fell asleep His sleep, checked at half-hour intervals, was 
normal until 2 30 a m — seven hours after admission, and about 18 hours after his 
last dose of paregoric At this time he was found in coma The significant findings 
were as follows 

Physical Temperature 102° F , pulse 80, respiration 48 Respiration peculiar 
(described under Comment) Pupils dilated and fixed to light Pulse regular, of 
good quality Pulmonary edema Generalized cyanosis Blood pressure normal 
No significant neuiologic findings, save those that would be expected in profound 
coma No response to painful or other stimuli The pulmonary edema responded to 
atropine 

Uiiiic Clear amber, sp gr 1030, albumin negative, sugar negative, acetone 
mildly positive Microscopic examination negative Blood Wassermann test nega- 
tive Red blood cells 3 900,000, hemoglobin 85 per cent, white blood cells (24 hours 
after onset of coma) 32,000, with 84 per cent polymorphonuclear leukocytes, 2 per 
cent lymphocytes, 1 per cent monocytes, and 13 per cent metamyelocytes CO, com- 
bining power — 16 vol per cent (4 hours after onset of coma) Urea nitrogen, 21 
mg per cent (4 houis after onset of coma) Sugar, 235 mg per cent (two hours 
after intravenous glucose) Phosphorus 2 5 mg per cent Chlorides 490 mg per 
cent Non-protein nitrogen 25 6 mg per cent 

Spinal fluid Clear, colorless, moderately increased pressure Globulin normal 
Cells normal Sugar 110 mg per cent (2 hours after intravenous glucose) 
Chlorides 750 mg per cent Wassermann test negative 

Roentgen -1 ay of chest (19 hours after onset of coma) negative 
The viedications used dining the coma were hypertonic glucose intravenously and 
by hypodermoclysis, physiologic saline b)”^ hj^podermoclysis, intravenous and intra- 
muscular calcium gluconate, subcutaneous atropine sulphate, caffeine sodium benzoate, 
and insulin, and intravenous and intramuscular aminophyllin Morphine was started 
seven hours after the onset of coma and given in 1/4 to 1/6 gram doses every four 
hours thereafter, without effect 

Com sc The patient remained in coma until death intervened on May 10, 1936 
His temperature rose steadily to 107° F , and his pulse rate to 160 -|- His respira- 
tory rate fluctuated between 30 and 48 per minute On the second day of the coma 
he had a generalized convulsion lasting fiA^e minutes Bronchopneumonia Avas noted 
seA'eral hours before death occurred, and circulatory collapse manifested itself during 
the last feAv hours 

Autopsy Gross findings Avere lobular pneumonia, toxic changes and chronic 
passive congestion of the viscera, aortic atherosclerosis, possible early coronary 
sclerosis, early fatty infiltration of the liA'er, and cerebral congestion and edema 
Microscopic findings Avere lobular pneumonia, toxic changes in the viscera, early 
generalized arterio and arteriolar sclerosis, heart negatiA'e except for toxic myo- 
cardosis, focal necrosis and fatty infiltration of the liver, chronic prostatitis Avith 
hyperplasia, cerebral congestion and edema, chronic leptomeningitis, and early de- 
generatiA e changes in the pons 
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Case 2 ]\I H , white male, aged 36 The patient had been taking 18 grains 

of morphine intravenously per day During the week previous to admission to the 
hospital, he had been drinking excessnel}', and had not been able to obtain any 
narcotics His condition suggested an impending delirium tremens foi the first two 
days in the hospital, and he manifested no symptoms that might ha\e been interpreted 
as specifically due to withdrawal of narcotics Two days after admission he was 
found in deep coma and breathing peculiarly I’hysical examination revealed gen- 
eralized cyanosis, pulmonary edema, marked generalized muscular irritability, and 
fixed dilated pupils No othei significant ph 3 sical or neurologic findings w'ere noted 
The circulation seemed adequate Only ordinary delirium tremens treatment f spinal 
fluid drainage, dehydrants, fluids, caffeine, and ordinary sedatnes) had been used 
previous to the onset of coma Thereafter, atropine was given as indicated for the 
pulmonary edema, insulin and intravenous hj pet tonic glucose w'ere used iriegularl>, 
and morphine was administered e\ery four hours Both the coma and the unorthodox 
respiration fluctuated irregularly, and seemed to bear no relation to the medications 
administered Morphine apparently had no effect Tlie patient w-as frequentlj 
delirious between comatose periods, and had numerous generalized convulsions The 
basic neurologic picture did not change The temperature rose to 106° F , the pulse 
to 150, and the respiration to 52, two days aftei the onset of the coma, thereafter all 
three subsided to close to normal foi a day, and then steadily mounted, the temperature 
to 108°, the pulse to 160 -H, and the lespirations to 64 At this time, six days after 
the onset of coma, evidences of terminal bronchopneumonia and circulatory collapse 
were observed and w'ere follow'ed shortly by the patient’s death The blood and spinal 
fluid tests gave no evidence of syphilis An autopsy w'as not performed 

Case 3 E P, a white male, aged 49, had been taking D/o grains of heroin 
intravenously per day He took his last dose three days prior to hospitalization 
On admission at 12 30 a m he w'as found to be in good physical and mental condition, 
and complained only of cramp-hke pains m the abdomen He was given paraldehj’-de, 
and soon was sleeping peacefully At 3 30 am (three hours after admission) his 
unusual respiration was noted, and he could not be aroused Stimulants were given 
without effect No other medications were given during the patient’s stay in the 
hospital Morphine was not administered He died tw’o hours after the onset of 
coma Autopsy was not done No further details were reported on the patients 
record 


Comment 

In the cases reported, the outstairdmg clinical manifestations common 
to all three were coma, an unusual respiratory disturbance and death We 
would like to call attention again to the respiratory phenomenon, for which 
we can offer no explanation The respiration was irregular m ihythm and 
uniformly deep Periods of apnea of varying lengths (up to li/o minutes) 
occurred at irregular intervals, to be folloived immediately by de^ gaspin^ 
inspirations during which all the accessory muscles of respiration ’were put 
to vigorous use The expiratoiy phases w'ere not particularly forceful 
Generalized cyanosis was quite marked These dyspneic periods fluctuated 
m duration in the same patient, lasting from five minutes to several hours 
During the intervals between the attacks of dyspnea, which also varied in 
length the cyanosis diminished The administration of morphine sulphate 
subcutaneotisly had no appreciable efieet It was thought that subcutaneous 
cafleme-sodumi-benzoate occasionally lessened the respiratory distress foi 



1282 


PHILIP PIKER AND JULES GELPERIN 


short periods Though the respiration suggested the Cheyne-Stokes type 
of breathing in some respects, it was by no means typical All the clinicians 
who observed these cases agieed that the respiratory difficulty was almost 
certainly central m origin Gross and histologic study of the medulla on 
postmortem examination of the only one of these cases that came to the 
autopsy table revealed no enlightening pathology Whether the degeneia- 
tive changes present m the pons offered a significant clue was not clear to us 
It IS known that the depressing effect of a poisonous dose of morphine on the 
respiratory center of the frog will eventually result m a type of respiration 
which IS somewhat like that seen m our patients This fact, however, does 
not explain why abrupt withdrawal of the poisonous substance should pro- 
duce a similar result 

Another aspect of the problem which has seemed to us to be worthy of 
emphasis is the fact that the unusual respiratory behavior was common to 
the three cases despite the existence in each case of factors which made it 
distinct from the others The type of opium derivative to which each was 
habituated, the time between the patient’s last dose of drug and the onset of 
coma and respiiatoiy difficulty, the non-narcotic medication given before 
and after the onset of the coma — these and other factois vaiied markedly 
111 the three cases To us these differences served to make the common 
findings stand out even more prominently 

We would also like to point out that the circulatoiy failure so fiequently 
mentioned m the general discussions in the literature as being an outstanding 
manifestation of the collapse of narcotic withdiawal, did not occur in those 
two of our patients concerning whom we have adequate information re- 
corded (save as a terminal phenomenon) 

Finally we would like to stress that, contraiy to a notion that seems 
to prevail among many clinicians, withdrawal of naicotics from addicts may 
be complicated by death sufficiently frequently to indicate fiist, the need for 
considerable caie m the selection of cases for withdrawal and of the choice 
of method of withdrawal for individual patients , and second, the necessity 
for diligent olinical observation of patients during the course of withdrawal 


Summary 


1 Three cases are piesented, in which death complicated the sudden 

withdrawal of narcotics fiom addicts ( ^ 

2 An unusual respiratory disturbance, common to the thiee cases, is 

described ^ H’3 

3 The absence of circulatory collapse m these cases is pointed out 


I 



FATAL IODINE POISONING A CLINICO- 
PATHOLOGIC AND EXPERI- 
MENTAL STUDY 

By Reuben Finkei stein, M D , F A C P , and Mendel Jacobi, M D , i 

Brooklyn, Nczv Yoik 


It is noteworth) that although iodine is used so extensively, coni- 
paiatively few cases of death thiough its use have been reported in the 
medical literature American medical literatuie, m particular, contains veiy 
few references to either fatal or non-fatal iodine poisoning 

Up to 1911 Witthause^ found in the literature only 31 cases of poison- 
ing by iodine Reports from the Westend Hospital m Beihn show that 
during the years 1912 to 1925, of 1838 cases of poisoning only one instance 
of iodine poisoning is recorded, the patient iccovering” Non-fatal iodine 
poisoning following the oral admmisti ation of lodine-containing d}e for 
gall-bladder visualization has been recently i epoi ted by Davis and Ross ® A 
remarkable case of iodine poisoning with recoveiy is described by Lcjbo- 
witsch * 

The symptoms of acute iodine poisoning are varied According to 
Webster,® the local application of an iodine picparation results in a brown- 
ish discoloration of the skin with a desquamative dermatitis which may be- 
come purulent When taken internally, the mucous membranes of the 
mouth, esophagus and stomach are colored brown The patient vomits a 
fluid which IS usually brownish, but which is colored blue if the stomach 
contains starches or if the patient is given starch water as an antidote The 
bowels move frequently, passing liquid stools, occasionally with mucus 
The pulse becomes weak, urinary retention generally results In fatal 
cases anuria develops, followed by delirium, stupor and finally collapse 

Bastedo ® describes an iodide fever which may develop even after the 
local application of an iodine ointment A few deaths due to the therapeutic 
use of iodine have been reported ” 

Numerous instances of poisoning have occurred due to mistakes in 
accidentally substituting iodine for other darkly colored medicine Usually 
the mistake is noticed immediately and prompt action usually averts a fatal 
ending 

Suicidal intent is responsible for most of the fatal 'iodine poisonings 
With suicide m mind the individual usually takes a tremendous dose, or else 
delays calling for help sufficiently long for treatment to be of no avail 


* Received for publication November 19, 1936 

From the Medical and Pathological Departments of the Beth-EI Hncmtal 
New York, and Office of the Chief Medical Examiner of New Yok citv Dr Tho^^^ 
A Gonzales, Acting Chief Medical Examiner ^ ihomas 

7 Assistant Medical Examiner, City of New York 
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From the above reports it is apparent that deaths from iodine poisoning 
fall into three groups 

Group I Medicinal use, inteinally, by injection or by local application 
Group II Ingestion of iodine by mistaking it for another drug 
Group III Ingestion with suicidal intent 

Studying the records of the Medical Examiner’s Office of New York 
City for the past six years, we found 18 instances of suicide by iodine Of 
these cases, 13 weie males and five females Death occurred usually within 
48 hours after taking the iodine solution In two instances death resulted 
within one-half hour and one hour respectively One individual died aftei 
52 days, following an operation for stenosis of the esophagus which resulted 
from the ingestion of the iodine The amount taken, recorded m only nine 
cases, varied between one and eight ounces of the tincture 
“ " All 18 cases came to necropsy A number of anatomical diagnoses were 
made in each instance but the principal causes of death were as follows 


Pneumonia 
Pulmonary edema 
Cardiac failure 
Asphyxiation 
Peritonitis 

Acute corrosive gastritis 
Acute ulcerative colitis 

Acute parenchymatous degeneration of the liver 


SIX cases 
three cases 
three cases 
one case 
one case 
one case 
one case 
one case 


In one case the direct cause of death could not be determined because of the 
condition of the body 

Of the few cases reported in the literature, edema of the glottis is men- 
tioned frequently as the cause of death One patient was saved by a piompt 
tracheotomy^'’ In our series of 18 patients only one died as a result of 
asphyxiation 

In four cases no tests for iodine were made In two cases in which no 
iodine was found either in the stomach contents or in the liver, one patient 
had died 12 hours and the other 52 days after the ingestion of iodine In 
the remaining cases, iodine was found in the stomach alone six times, m 
the liver alone twice, m the stomach and liver twice, m the stomach, liver 
and kidneys once, and m the jejunal contents and liver once In this case 
(number 10) an old gastro-jej unostomy opening was found Of the two 
cases in which iodine was found in the liver and not in the stomach contents 
one had died after 49 hours (number 14), the other (number 8), aftei 
61 hours 

Not all of the above cases presented similar pathologic changes Iodine 
IS a cell poison, although the slowest acting of the halogen group Because 
iodine combines readily with starches, proteins and unsaturated fatty acids 
forming stable combinations, much of the ingested iodine may become 
bound to any of these food substances piesent m the stomach Since such 
compounds are but poorly and slowly dissociated their toxic effects are 
lessened or the drug rendered total!) inactive /The minimum lethal dose 
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fin man is not known Death has been caused by 20 giains of iodine, and 
recovery has followed the taking of 150 giains “ 

Table 1 gives a lesume of the chief anatomical findings of the 18 cases 
found in the Medical Examiner’s Office As fai as could be ascertained 
from the piotocols the extent of the pathologic changes m the organs bore 
no relation to the length of time between the ingestion of the di ug and death 
It will be noted that m all but foui cases (numbers 6, 7, 9 and 18) the 
stomach mucosa was affected, the degree of change varying from simple 
staining to complete neciosis and edema of the wall In no instance was 
there any perforation, although m one case (number 8) the stomach wall 
w'as noted as abnormally thinned In those cases m which the amount of 
ingested iodine w^as determinable, there was no parallelism between the 
amount ingested and the degree of gastric mvoKement, nor w-as there any 
apparent parallel betw'een this and the amount of iodine found in the gastric 
contents, either as free iodine or m combined form (see case 18) The 
duodenum was involved 11 times, the degree varying from congestion to 
wndespread mucosal necrosis As wutli the stomach, there w'as no apparent 
correlation with the amount of iodine ingested It wall, how^ever, be noted 
that, with the exception of case 14 in which four days elapsed before death, 
the duodenum w^as involved only m those cases w'hei em death ensued wuthm 
a few houis after the ingestion of the drug The small intestine show'ed 
mucosal mvoKement m only three instances, wdule the colon show^ed ulcera- 
tion of the mucosa only m the case of a patient who had lived for five days 
after taking the iodine In view of the fact, how'ever, tliat twm other 
patients m this series suivived for longer periods and showed no such 
colonic lesion this case must be considered exceptional, especially since no 
similar finding has been recorded m the literature 

The h\er showed gross changes m 14 instances In five cases there 
was congestion alone, m six gross fatty changes, in four marked cloudy 
swelling Histologic examination was available only m our own case (vide 
infra) m which extensive fatty changes w^ere noted As with tlie stomach 
the amount of iodine or iodide m the liver could not be correlated with the 
changes noted Thus, m case 14, 115 mg of iodine were found in 1000 
gm of a liver that grossly showed fatty changes, while in case 10, with 
86 mg of iodine m 500 gm , the liver w^as merely congested In this’ senes 
of cases, there were apparently no gross changes in the gall-bladders, nor 
do we find any record of clinical determinations for iodine in gall-bladder 
bile That these findings may have been complicated by the treatment 
given the patient is suggested by case 3 In this case a definite history of 
iodine ingestion was obtained At autopsy a severe corrosive gastritis 
and esophagitis was found, one of the most severe in the entire series 
coupled with marked cloudy swelling of the liver Detailed chemical 
studies of these viscera failed, however, to reveal any trace of free or com- 
bined iodine, or other poison, and it was later learned that repeated intensive 
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lavage of the stomach with starch and milk had been performed early in 
the treatment 

In all but three instances the kidneys showed pallor, congestion, or in- 
distinct markings In two instances the cortex was noted as swollen, in 
one as indistinguishable from the medulla Here again neithei the amount 
of iodine ingested nor that found in the kidney noi the time interval be- 
tween ingestion and death could be correlated with the gross anatomical 
findings Histologic examination was done only m case 2, in which there 
was found intense congestion of the interstitial capillaries, and red cells and 
red cell casts in the collecting tubules Thei e was intense, but rather patchy, 
congestion of the glomerular capillaiies, this contrasts with the findings in 
our own case in which the glomeruli were chiefly bloodless and their lumina 
apparently occluded by the swollen endothelial cells m apposition This 
apparent morphological difference may be due to the difference in the length 
of life after the iodine ingestion The longei duiation m our case may have 
accounted foi the leactive cellular changes observed in the glomeruli, the 
ischemia being due to the mechanical occlusion of the lumina by the swollen 
cells in apposition a change obviously requiring moie than the few hours 
interval present m case 2 In neither instance were there gross changes 
suggesting an acute diffuse glomerulo-nephritis oi isolated glomeiuhtis nor 
was there histologically any increase in endothelial, epithelial oi interstitial 
cells, no thickening of the basement membiane, nor any evidence of in- 
flammation 

With material such as ours, dependent as it necessarily is on clinical 
reports fiom a number of institutions — which are never detailed and are 
frequently confined to a meie statement of the fact of iodine ingestion and 
Its apparent intent — any analysis of symptoms is not entirely satisfactory 
Nevertheless, anuiia appears m 'the records twice (cases 1 and 9) and a 
clinical diagnosis of uremia once (case 9) These two cases are among 
those of longest duration m the series, respectively twelve and five days 

Because of the incompleteness of the data, an attempt was made to 
determine experimentally the effects of iodine on the kidneys Two rabbits 
were given respectively 5 c c and 3 c c of tincture of iodine intravenously 
The first rapidly went into shock and died in four houis At autopsy no 
gross or histologic lenal changes were apparent except for maiked congestion 
of the glonieiular and inteistitial capillaries and a slight degree of cloudy 
swelling of the convoluted tubular epithelium The liver showed moderate 
cloudy swelling, the cardiac muscle fibers were markedly swollen, the stria- 
tions indistinct and markedly fragmented The gastric mucosa was red- 
dened but not eroded 

The second rabbit li\ed 24 hours At autopsy^ the renal, cardiac and 
hepatic findings, both grossly and microscopically, were identical with those 
noted 111 the first rabbit The gastric mucosa of the pyloric half of the 
stomach showed a widespread ulceration and brownish discoloration of the 
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mucosa Thculcei was shallow and covcicd b} a fruible, neciotic biownish 
membiane which, when sepaiated, revealed the ulcci base formed b> the 
leddened muscnlans Its edges wcic foimed by reddened, edematous 
mucosa which was easily separable from the gastric wall On section, the 
ulcer was covered by necrotic mucosa and a leukoc) tic debi is In the super- 
ficial layer of the musculans weie thrombosed veins with neciotic walls 
Chemical exammation of the gastric contents revealed iodine m organic 
combmatioii 

Two othei fasting rabbits weie given 5 c c of tinctuic of iodine by nasal 
catheter (undei fluoroscopic guidance) intragasti ically These exhibited 
no untowaid symptoms and lived for one week and 10 days respectn el} 
At autopsy, mucosal necrosis of the gastric fundus near the pylorus uas 
noted in each rabbit as well as of the adjacent duodenum No gross or 
histologic renal changes weie piesent The liver showed marked and wide- 
spread fat phanerotic changes, involving the greatei part of each lobule 
The heart muscle showed considerable cloudy swelling The urea nitrogen 
had risen from 16 mg per cent to 41 mg per cent before death 

Because of the presence of only moderate congestive glomerular findings, 
both in the human cases and in the experimental animals, it is doubtful 
whether the apparent uremia was of renal origin In most cases of iodine 
ingestion, severe and piotracted vomiting or gastric lavages, often repeated, 
result m the loss of laige quantities of electrolytes It is doubtful if any 
electrolytes taken in solution oialiy can be absorbed through a mucosa so 
congested, baked, caked, necrotic, or ulcerated as that usually seen in the 
stomach and adjacent duodenum and occasionally in the small intestines 
111 cases of iodine ingestion Even in those cases where no gross mucosal 
involvement is present, the intestines are usually dilated and contain large 
amount of grumous, gray, turbid, or blackened material These findings 
resemble those piesent m paralytic ileus Theie is no question but what 
serious loss of electrolytes and water ivill cause renal suppression with a 
resulting nitrogen retention, a condition long recognized and treated m cases 
of intestinal obstruction It is further a matter of everyday clinical experi- 
ence that such a state occurs more rapidly the higher the obstruction In 
cases of iodine poisoning the pathologic changes are usually in the stomach, 
duodenum and upper intestine 

It has also been shown that urinary suppression and a rise m blood nitro- 
gen can be produced by forced diuresis initiated by repeated injections of 
sucrose It is possible that glucose acts in a similar manner Yet in an 
attempt to spare the hver fiom damage so frequently piesent m the cases 
cited, the intravenous injection of glucose was resorted to m our case as is 
usual m clinical practice However, as we have here shown, the kidneys in 
cases of iodine poisoning already show cloudy swelling and probably in- 
creased peimeabihty It can therefore easily be seen how this procedure 
only inci eases the dehydration thus further increasing the toxemia It 
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would be bettci merely to leplacc clectiolytes by the mtiavenous loute and 
leave untd latei in the clinical course the administiation of caloric necessities 
and then by the subcutaneous lathei than the mtiavenous loutes It may 
even be that the electrolytes and fluids themselves had better be adminis- 
tei ed subcutaneously as was done by Lejbowitsch ^ 

Of passing interest is the symptom of shock piesent in 11 of oui cases 
(numbeis 1, 2, 4, 5, 10, 12, 13, 15, 16, 17, 18) This may perhaps be asso- 
ciated with the myocardial changes such as were piesent in our expeii- 
mental rabbits which were injected intravenously, oi this shock may be due 
to a severe disturbance of the splanchnic nerves due to changes incident to 
the gastric and duodenal and hepatic lesions “ 

Of interest also is the extiemely early development of clinical symptoms 
and signs of pulmonary parenchymal (pneumonic) involvement, and the 
pathologic changes even a few hours after the ingestion of the diug Thus, 
in case 2 dying about 10 hours after the iodine ingestion, “ the trachea and 
larger bronchi contained a foul smelling, brown material and some yellow 
creamy pus pouring forth in laige quantities from the upper and lower 
bronchi The lungs, especially the lower lobes, are iriegularly, but widely 
consolidated, the consolidation being distinctly peribi onchial in distribution ” 
In case 3 dying 13 hours after the iodine had been ingested, “the bronchi 
contained mushy gray purulent contents ” It is possible that the gastric 
necrosis and the vomiting caused more than usual intrabronchial aspiration 
of gastric contents, and that lavage in the presence of such abnormal peri- 
stalsis and the marked relaxation of gastiic and bronchial walls allowed of 
easy ingress of the lavage material into the lungs already the seat of an 
edema (case 1) No instances are recorded of the presence or absence of 
bacteria in the gastric contents but it is doubtful whether the ingested tinc- 
ture of iodine can so rapidly eliminate organisms contained in the stomach 
Case 6 deserves brief individual comment In this case there was a 
definite history of the ingestion of iodine with suicidal intent, and the 
presence of iodine burns of the lips and tongue With gastric lavage the 
patient recovered from the acute symptoms, but thereafter gradually but 
progressively developed symptoms of esophageal obstruction Esophago- 
scopy 33 days after the iodine ingestion revealed the mucous membrane 
just above the cardia to be so scarred as to cause stenosis After two un- 
successful attempts at dilatation, gastrostomy was performed, the patient 
dying of a general peritonitis and mediastinitis four days thereafter At 
autopsy a transverse puckering of the esophageal mucosa and scarring of 
the wall were present 3 cm above the cardiac end of the stomach The 
esophageal lumen was so narrowed that a probe 4 mm in diameter could 
barely be passed into the stomach The scarred area involved the entire 
terminal 3 cm of esophagus and adjacent 2 cm of gastric mucosa The 
patient lived for 52 days after the ingestion of the drug and hence no chemi- 
cal analysis for iodine was performed post mortem However, the history 
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obtained i epcatcdl> dm mg the patient's length} stay m the hospital, as well 
as analysis of washings fiom the bottle supposed to have contained the diug 
ingested, failed utterly to indicate any substances othei than iodine So 
fai as we could ascertain, this is the only iccorded case of esophageal 
stenosis caused b} iodine 

Cash Ri roin 

On l^Iay 25, 1935, at about 1 30 pin , a 29 >ear old white man was sent to the 
Beth-El Hospital by Dr Nathan Davis four days after having taken an unknown 
amount of tincture of iodine during a period of despondencj 

The patient appeared to be fairlj well nouiished but looked ill His eyes re- 
acted to light and accommodation, the sclerae were slightly jaundiced No pathologi- 
cal changes were ev ident in the nose and throat Examination of the mouth rev'caled 
dry hps and a dry coated tongue with a few ulcerations of the buccal mucosa 1 he 
breath presented a pecuhai odor 

The expansion of the chest was fair The respiratory rate was somewhat in- 
creased, no rales were heard The heart was regular in rate and rlijthm The 
sounds were of good quality and no murmurs weie heard Examination of the ab- 
domen showed some tenderness over the liver region The rigid recti muscles pre- 
vented proper palpation of the liver and spleen The skin was somewhat cjanotic but 
no jaundice was noted The extremities showed no abnormal findings except a slight 
cyanosis under the nails 

The systolic blood pressure was 140, the diastolic 80, the pulse rate 96 per minute, 
respiration 24 per minute and the temperature 99 4° F 

On admission to the hospital, five ounces of urine were obtained bj catheterua- 
tion It was smoky in color, specific gravity 1 010, acid in reaction, albumin 2 plus, 
glucose negative, and acetone positive, no casts were found, some white and red 
blood cells and epithelial cells were present Iodine in organic combination was 
found in the urine The blood count showed 5,000,000 red blood cells, 70 per cent 
hemoglobin, 14,000 white blood cells, with 85 per cent polymorphonuclear neutrophiles 
and IS per cent lymphocytes Blood chemistry glucose 142 mg per cent, urea 
nitrogen 150 mg per cent, non-protein nitrogen 228 mg per cent, creatinine 7 5 mg 
per cent , uric acid 5 6 mg per cent , chlorides 556 mg per cent , phosphorus 3 5 mg 
per cent 

On admission, 250 cc of 25 per cent glucose solution were given intravenously 
and a retention enema of 1000 cc of 15 per cent glucose solution and 5 per cent 
sodium bicarbonate was also given To rule out a possible gastric perforation a 
roentgenogram of the abdomen was taken No evidence of free gas in the abdomen 
was found The left kidney appeared larger than the right There was no evidence 
of radio-opaque substance in the renal regions 

The first evening after admission the patient vomited a small amount of light 
brown fluid with bloody mucus, and passed a dark brown liquid stool That night the 
patient complained of abdominal soreness At 11 pm the patient was taken to the 
operating room, 600 c c of blood were removed and 450 c c of blood were given by 
direct transfusion The blood pressure, taken again at this time, was 142 systolic and 
60 diastolic During the remainder of the night, the patient slept very little because 
of frequent and severe abdominal cramps 

During the second day the patient again complained of severe abdominal pain 
which was relieved by morphine sulphate The patient vomited only once during the 
day Intravenous injections of 250 c c of 25 per cent glucose solution were given 
during the morning and evening At midday a solution of 1000 c c of normal saline 
was administered by hypodermoclysis During the second night, the patient was 
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restless because of the continued abdominal pain but slept at short intervals At 11 
p m another hypodennoclysis of 750 c c of normal saline solution was given 

On the thud day the jaundice noted in the sclerae on admission had practically 
disappeared The abdomen was moie distended, some rigidity in the upper right 
quadrant was noted Only three ounces of urine were obtained by catheterization 
At this time 500 c c of blood were again removed and an equal amount of whole blood 
given by direct transfusion The patient continued to be restless and slept only at 
intervals 

On the fourth day 10 c c of sodium thiosulphate solution were given intra- 
venously Anuria developed, colonic irrigations were given with no evident benefit 
On the fourth and fifth days the patient continued to be restless but treatment was 
continued The blood uiea rose to 172 mg per cent and blood creatinine to 12 mg 
per cent The blood CO, was 18 volumes per cent Sodium bicarbonate in a 5 per 
cent solution was given intravenously During the night of the fifth day, the patient 
became irrational, very noisy and restless Twitching developed in various parts 
of the body 

On the sixth day the temperature rose to 104° F , the patient sweated profusely, 
was still irrational and toward noon sank into coma General cyanosis developed and 
the patient died at 6 pm 

The urine was always dark and smoky, and contained hyaline and granular casts, 
but no red cells were found on the third day after admission The temperature on 
admission was 99 4° F and rose on the third day to 103 2° F fluctuating on the 
fourth and fifth days and at the close of the fifth day rose to 104 2° F coming down 
at the time of death on the sixtli day to 102° F 

Antopsy Report The body is that of an adult male of about 30 years of age, 62 
inches in height, slight in build, weighing about 120 pounds The pupils are equal 
and in mid-dilatation Theie are no external evidences of injury On the buccal 
mucosa just within the hp line several small white ulcerations are present, pinhead 
to lentil in size Theie is no other discoloration of the buccal mucosa, gums or 
tongue 

The head was not examined 

The thyroid gland is normal in size and shape and weighs 21 grams On section 
the gland reveals a finely lobulated appearance and is of a pale brownish red color 
not unlike skeletal muscle There is no lymphadenopathy Nothing unusual is 
found in the pharyngeal mucosa 

Internally, the esophagus is covered by a thin, friable membrane of a yellowish 
brown color in its lower third This membrane strips easily revealing a reddened 
submucosa The upper portion of the esophagus is intact 

The pleural cavities contain a small amount of clear yellow fluid The visceral 
pleura is reddened and dull but not covered b\ any exudate 

The lungs are voluminous, heavy, soggy and moderately firm The firm areas 
tend to be patchy in arrangement with the intervening areas pale and fluffy On 
section the smaller bronchi contain variable quantities of debris (gastric contents) 
Moderately firm areas varying in size from a lung lobule to a third of the lobe are 
present and are irregularly distributed throughout the lungs These areas are drier 
than the surrounding parenchyma A definite relationship to the bronchi or vessels 
IS lacking The cut surfaces ooze large quantities of frothy serosanguinous fluid 
The larger bronchi and lower end of the trachea show a red and edematous mucosa 
but there are no ulcerations or discolorations 

The pericardial cavity contains a few c c of clear yellow fluid The heart is 
normal in size, shape and configuration The ^alves and orifices show no changes 
The \entricular muscle is of a deep brownish red color and is unusually soft and 
flabbj There are no areas of fibrosis or softening The coronary vessels are soft 
and pliable 
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and glistening „ tl,,. stomach is covered with a dirty vello\Msh 

The entire mucosal surface of the is cohere 

membrane which is moie pronouncec ^ and congested submucosa 

membrane easily rev^ by edema 

This membrane stops abruptlj at the pjiorus ^ surface There are no per- 

fo?atTo"r'^The dul!?enuiVis mtmiLb^ congested and edematous and stains a d^ep 



Fig 1 Photograph of fresh liver, stomach and gall-bladder from our own case The 
stomach was opened along the greater cur%ature to show the mucosal surface Note the 
widespread necrosis and diphtheritic gastritis at A, the necrosis of tops of rugae at B, 
also the relatively intact mucosa of the lesser curvature near the pylorus at C D is the liver 
and E the gall-bladder 


The remainder of the small intestine shows distention of the small veins with occa- 
sional minute extravasations of blood in the subserosal tissue 

The gall-bladder is markedly distended by an opaque muddy brown liquid of low 
viscosity The mucosa of the gall-bladder shows a patchy denudation with ragged 
edges of mucosa which project into the lumen The cystic duct, common duct, and 
hepatic ducts show no changes The ampulla of Vater is normal 

The capsule of the liver is smooth and glistening On section the organ shows 
a nutmeg-hke appearance due to a brownish yellow deposit in the periportal region 
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The individual lobules are markedly swollen The general cut surface has a pale 
jellowish appearance 

The pancreas shows normal lobulation 

The colon is normal The mucosa and submucosa of the rectum are markedly 
edematous 

The spleen is laige and soft, and weighs 300 grams The edges and notches 
are rounded On section the pulp is eveited over the cut edges The Malpighian 
bodies are large, hazy and tend to be confluent The pulp is moderately soft but 
not diffluent 

The kidneys weigh 160 grams each Jlie capsules strip easily leaving a smooth 
sui face On section the cortex is markedly widened and bulges over the cut edges 
The cortical markings are hazy The glomeruli are prominent as pinhead red dots 
The medullary markings especially at the cortico-medullary junction are moderately 
hazy The pelves and ureters show no abnormalities 

The bladder mucosa is somewhat leddened and edematous The verumontanum 
projects into the bladder as a long finger-like structure with a reddened and edematous 
bulbous ending 

The adrenals show no abnormal findings 

Mtci oscoptcal Examination Sections of lung show patchy areas of consolidation 
distributed throughout all lobes of the lungs with intervening areas of parenchyma 
showing no changes beyond congestion and intra-alveolar edema The consolidated 
portions of the lungs show an intra-alveolar exudate consisting of polymorphonuclear 
cells, large mononuclear cells and red blood cells and serum The amount of fibrin 
in the exudate is minimal The small bronchioles show complete or partial desquama- 
tion of their lining epithelium, their lumens are filled with desquamated epithelial 
and polymorphonuclear cells The larger bronchioles show desquamation of the 
lining epithelium with moderate congestion and leukocytic infiltration of the walls 

Sections of the heart show no changes in the pericardium, myocardium or endo- 
caidium The aorta shows scattered numbers of large mononucleai and wandering 
cells in the intima No other unusual changes are noted 

The acini of the thyroid are large, but few are cystic They are lined by 
cuboidal epithelial cells and are filled with a fairly homogenous pink colloid material 
Many of the acini are smaller in size and contain little or no colloid material The 
supporting stroma is moderately increased in amount and contains occasional patchy 
collections of small round cells 

The liver cells contain numerous fine vacuoles evenly distributed in the cells 
throughout all parts of the lobules The cells are not markedly swollen There are 
no abnormal cellular infiltrations The vacuoles aie stained bright red with Sudan 
III, are not stained with nile-blue sulphate, osmic acid or by the Lorrain-Smith- 
Dietrich method (vacuoles are fatty acids) 

There are no unusual changes in the parenchyma, islands of Langerhans or 
ducts of the pancreas 

The glomerular loops in tlie kidney are bloodless There is, however, no iii- 
ciease in the number of nuclei In a few glomeruli a slight amoiphous intracapsular 
exudate is found The cells lining the parietal layer of Bowman’s capsule are swol- 
len, occasional!} desquamated and tend to be of cuboidal or of low columnar variety 
The convoluted tubules show a marked granular cytoplasmic swelling of their lining 
cells tMth disintegration of the peripheral half of the cells so that the lumen appears 
to be markedly v idened Many of the tubules are filled with well preserved or par- 
tialh disintegrated red blood cells and large quantities of amorphous pigment 

Sections of the spleen show a diftuse reticulum cell hyperplasia and a moderate 
congestion of the pulp accompanied b} small patchy recent hemorrhages into the red 
pulp 
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The stratified squamous epithelium of the esophagus is rigid and tends to break 
off from the supporting stroma The superficial laj ers of epithelium are keratinized 
There aie no unusual changes in the mucosal layer The suhmucosa is moderately 
edematous and shows in places small focal collections of round cells while imme- 
diatelj beneath the epithelium there is a patcln leukocytic infiltiation 

The mucosa of the stomach is almost completely neciotic Recognizable epi- 
thelial cells are present onh at the base of the glands The upper portions of the 
gastric mucosa are com ei ted into an amorphous eosinophilic mass The suhmucosa 
IS intensely congested, edematous and shows numerous lymphatics crowded with 
pol)miorphoiiuclear cells and Umphocytes The cellulai infiltrate extends along the 
interstitial tissue and lessels through all lasers of the stomach including the serosa 

The mucosa of the gall-bladdei is edematous Ihe stionia is markedly infiltrated 
w'lth poh niorphonuclear leiikocstes and some l>niphoc\tcs The cellular infiltration 
extends deeph into the fibi o-muscular lajer Occasional Ij'inphatics m the fibroserous 
layer are distended with polymorphonuclear leukocytes 

Sections of the jejunum show' necrotic changes m the mucosa with yarying 
degrees of edema and round cell infiltration of the siibnnicosa The sesenty of the 
lesion decreases as the distance from the pylorus increases Sections of large bowel 
show no unusual changes 

Sections ot skin and subcutaneous tissue show no abnormal changes in the skin 
or its appendages 

Sections ot testicle show all phases of normal spermatogenesis in the scmimfeious 
tubules 

No degenerative changes or loss of the normal striation could be noted in sections 
of the skeletal muscle 

Chemical examination disclosed laige quantities of iodine as inorganic iodine 
in the liver and kidneys and both as inorganic and organic iodine in the bile In the 
bile, tests for iodine were positive only after separation from conjugated proteins 


Summary 


1 A case of fatal iodine poisoning, with detailed autopsy findings, is 
leported Eighteen other cases are reported from the records of the Medi- 
cal Examiner’s Office of New' York City /The infrequency of fatal iodine 
poisoning IS remarked, but it is suggested that the condition is more preva- 
lent than is currently believed 

2 The renal suppression and nitrogen retention occuinng during the 
course of iodine poisoning is discussed It is suggested that this happening 
IS the result of extrarenal loss of electrolytes and dehydration No sig- 
nificant renal lesions were found m the human cases or m the animals 
experimented upon It is suggested that therapy be aimed at the replace- 
ment of electrolytes and water during the acute phase, and that glucose 
injections or other measures leading to forced diuresis be avoided 

3 The early appearance of shock and aspirational pneumonia are 
stressed and the possible mechanism discussed 

4 An instance of esophageal scarring and stenosis is recorded, the only 
one of Its kind in the literature 
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data rasp thanks to Dr Nathan Davis for the earlier clinical 

Qtv of Np V Thomas Gonzales, Acting Chief Medical Examiner of the 

Office report the 18 cases from the Medical Examiner’s 
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THE GALACTOSE TOLERANCE TEST IN JAUNDICE; 
A CONSIDERATION OF THE EVIDENCE PERMIT- 
TING THE MEASUREMENT OF GALACTOSE UTI- 
LIZATION BY URINARY EXCRETION; SOME 
SOURCES FOR ERROR IN ITS INTERPRETATION; 
AND AN ADDITION IN ROUTINE TECHNIC 


By Harry Shay, M D , and Philip Pieman, M D , 
Plulodclphia, Pcuiisyhaum 


In 1931, in a paper on the study of the metabohsm of galactose in the 
human subject, Shay, Schloss and BelU concluded that this hexose Mas 
best suited foi testing the carbohydrate function of the liver In order foi 
the urinary excretion of this sugar, orally administered, to act as a measure 
of hepatic carbohydrate function, they considered the following among the 
necessary conditions (1) that there be no renal threshold for the excre- 
tion of galactose, (2) that galactose utilization remain unmodified by the 
activity of those endocrine glands known to affect glucose metabolism, 
(3) that galactose be practically unutilizable by all tissues other than the 
liver 

Because of the bearing that these facts hat e upon our thesis, it is essen- 
tial to examine the more recent evidence which may lend support to the above 
Some investigatoi s have questioned the use of a fixed dose of galactose 
for this test We cannot subscribe to the opinion of Roe and Schwartz- 
maii ' that it is necessary to employ a dose of sugar commensurate tvith body 
weight Shay, Schloss and Bell ^ have demonstrated that the utilization 
of galactose is independent of age, weight, or sex Harding and Grant® 
also prefer the fixed dose of 40 grams Although a test amount of the 
sugar varying with the body weight or with the body surface may seem more 
logical and scientific, these authors believe that such a fluctuating dose will 
give no greater uniformity of results This belief is supported by a com- 
parison of the results of Harding and van Nostrand,^ who used a fixed 
dose of 50 grams, with those of Roe and Schrvartzman ® who employed a 
regulated dose of 1 gram per kilogram of body weight The urinary ex- 
cretion of both groups will be seen to show large fluctuations More re- 
cently R K Owen,® studying a group of 30 normal subjects (15 male, 15 
female) between the ages of 20 and 70, found, after a uniform 40 giam 
dose, a urinary excretion whose variation and average were similar to those 
found in the normal group studied by Shay, Schloss and Bell ^ 

The improvement in the chemical methods for the measurement of small 
amounts of galactose in the blood has given rise to the feeling that the 
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blood galactose curve may be a bettei measure of galactose utilization than 
urinaiy excietion This would be tiue if a renal thieshold for galactose 
could be demonstrated However, the most convincing evidence is against 
the existence of such a threshold Folm and Berglund^ first furnished 
adequate evidence of its absence They found that veiy small doses of 
galactose produced an increase of urinary reducing substances Later Gold- 
blatt,® studying the blood sugar aftei galactose administiation, observed 
urinary excretion of galactose m the absence of any rise in blood sugar 
Haiding and Giant,® from studies on arterial blood galactose, were con- 
vinced that galactosuria can occur with veiy little rise in blood galactose 

In the absence of a kidney threshold, the blood level of this sugar, so fai 
as the galactose tolerance test is concerned, is of academic mteiest only 
None of the advocates of blood galactose estimations has thus far demon- 
strated that these are more significant than the measurement of the urinary 
excretion of this substance in the application of this test to the differential 
diagnosis of jaundice We can, therefore, see no reason for converting a 
valuable laboratory test from a simple office procedure into one almost pro- 
hibitive for routine clinical use 

Any liver function test dependent upon the utilization of a sugar must 
of necessity take into consideration the possible conveision of the test sub- 
stance in tissues other than the liver In 1922, Mann and Magath,® while 
studying the ability of various sugars to combat the hypoglycemia following 
liver extirpation in the dog, found that injected galactose failed to give any 
appreciable result In 1931, Shay, Scliloss and Bell demonstiated that in 
the human subject, after ingestion of galactose, the injection of amounts of 
insulin capable of producing hypoglycemic blood levels with marked symp- 
toms of hypoglycemia, failed to modify materially the urinary excretion of 
galactose Roe and Schwartzman ® m 1932 i ecorded similai results from 
experiments on dogs 

Following the injection of adrenalin chloride after galactose adminis- 
tration, one of us (H S ) found a greater output of i educing sub- 
stances in the urine than had occurred without the adrenalin However, 
differential fermentation showed that the extia reducing substances weie 
fermentable, the non-fermentable fraction remaining similar in amount to 
that excreted when no adrenalin had been used Further support of the in- 
dependence of galactose utilization of factors which definitely modify glu- 
cose metabolism is shown m the results of Wierzuchowski He found 
that the assimilation of galactose by dogs receiving a continuous injection of 
two grams of this sugar per kilo per hour over a 10 hour period was not 
affected by the tj'pe of previous food, by hunger, by adi enahn or by thyroxin 

Arcq working with dogs and cats recorded that galactose, after eithei 
intravenous injection or oral administration, will augment hepatic glycogen 
but will fail to form muscle gl> cogen m spite of optimal conditions foi its 
formation 
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Laqucr and Me}cr'" studying suspensions of inusjc tissue found that 
dextrose and levulosc A\eie tiansfoiincd almost quantitatn ely into lactic 
acid, while galactose was not converted at all, oi in insignificant amounts 
only 

Gi lesbach m muscle perfusion experiments with galactose obtained no 
evidence of utilization Veiy recently Roe and Cowgill failed to find aity 
oxidation or conversion into glycogen of galactose m voluntary muscle 
tissue The}' studied the galactose content of afferent and efferent blood in 
the leg in the dog following galactose administration 

Mann recovered fiom the urine more than 80 per cent of inti avenously 
injected galactose m the dehepatized dog and more recently Bollman, Mann 
and Power*® have been unable to prevent the onset of hypogl}cemic con- 
vulsions m the dehepatized animals with relatively large amounts of galac- 
tose Roe, Gilman and Cowgill ** m 1934, from studies of the effect of tlie 
ingestion of galactose upon the respiratory quotient of the normal and 
depancreatized dog, reported that galactose per se is not oxidized m the dog, 
tliat its normal metabolism is conversion to an intermediate (glycogen) 
winch may break down to glucose — a conclusion identical with that recorded 
by Shay, Schloss and Bell * m their studies on the human subject in 1931 
Despite the findings of Shciif and Holmes that the presence of galac- 
tose prolongs the period during which the mammalian nerve consumes oxy- 
gen, indications are that this hexose does not play an important role in nerve 
cell activity galactose consumption by nervous tissue must be slight m view 
of the results obtained m depancreatized animals Thus Kosterhtz and 
Wedler*-®’"® as well as Bollman and Mann'* have recovered m the urine 
amounts of galactose practically equivalent to those administered to depan- 
creatized dogs The excretion was recovered partly as glucose and partly as 
galactose 

Roe and Cowgill,*^ by estimating the galactose contents of the blood 
samples removed simultaneously from the common carotid artery and from 
the internal jugular vein in dogs, after galactose administration, failed to 
obtain any evidence of the oxidation of galactose by nerve tissue 

In the clinical application of the galactose tolerance test certain facts, 
although previously published,^" must be reiterated Tins test can have 
no value if applied as a geneial livei function test As an aid m the dif- 
fei ential diagnosis of jaundice it is of mcalcitable value In the latter it has 
Its greatest usefulness if applied early in the course of the jaundice 

The vital character of the carbohydrate function of the liver demands a 
large reserve in this organ The remarkable regenerative capacity of the 
liver helps restore such a reserve Impaired carbohydrate tolerance, there- 
fore, becomes manifest only in the presence of acute diffuse liver cell damage, 
or m chronic damage, when the reserve has been spent and regeneration has 
failed When diffuse damage has occurred and repair sets in, the carbo- 
hydrate function of the liver appears to be restored with great rapidity even 
when very little other change is discernible 
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The galactose tolerance test, therefoie, should be the hist laboratory 
procedure employed m the study of jaundice It is far more essential as an 
aid m determining therapy to know the galactose tolerance than it is to 
determine the numbei of milligrams of bile pigment in the blood or the 
icterus index Aside from the fact that the tolerance should be determined 
early m the course of the jaundice, it should be repeated m two to three 
days if the results obtained are borderline By a borderline reading we 
mean an output a little below 3 grams in the five hours of the test period 

In our work we have adopted the 3 gram level of uiinary excretion of 
galactose as the upper limit of normal m the five hours after a 40 gram dose 
of the sugar This figure we believe repiesents an adequate margin of 
safety We have seldom under such conditions seen a urinary output of 
more than 2 grams in the normal individual Owen ® has recently reported 
similar lesults Readings between 2 5 and 3 grams, theiefore, require 
a repetition of the test, in order to be able to interpret the results with cer- 
tainty Such readings usually occui m very mild forms of acute ditfuse 
hepatitis, m which cases the readings may remain below 3 grams throughout 
the course of the disease Then the short duration of the jaundice, the 
usually slight jaundice, as well as a rapidly diminishing galactose output to 
definitely normal levels on repeated testing, will indicate the mildness of the 
affection Schiff and Senior have recently reported such a case 

In other instances the carbohydrate function will be sufficiently disturbed 
to give a positive galactose test for only a short time and then will quickly 
return to normal as recovery rapidly sets in Such cases indicate the im- 
portance of utilizing this test early in the course of jaundice This point is 
illustrated by the following case 

J F , aged 52, had been m excellent health until a week before admission when 
nausea appeared About the same time jaundice was first noticed There was no 
pain A galactose tolerance test on the day of admission gave a reading of 3 46 
grams, two days later a repetition of the test gave an output of only 2 grams, and 
three subsequent tests were all below 2 grams in spite of the fact that the blood 
bilirubin decreased very slowly 

Had the galactose tolerance test been delayed for two days, this case 
would have been classified under the failures for the test The subsequent 
course and history indicated that we were dealing with a hepato-cellulai 
jaundice which had had only a short period of disturbed carbohydrate 
function 

It is certainly no indictment of the test if it is found negative when 
applied first m the third or fourth week of a toxic hepatitis, at which time 
liver regeneration and repair in many instances will have been sufficient for 
the restoration of the vital carbohydrate function Nor does it seriously 
impair the value of the test if it is found positive occasionally in an ob- 
structive jaundice of se^eral weeks’ duration By this time the reserve of 
the Iner may ha^e been overtaxed or the jaundice may have become asso- 
ciated with infection of the biliary tree which has had time to spread and 
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superimpose diffuse hepatic cell damage upon the initial obstiuction We 
believe that the few unfa^orable repoits on the galactose tolerance test in 
jaundice have been due to the failuie to apply strictly the criteria ivhich we 
have stressed in the interpretation of results and to a lack of consideration 
of the limiting factors imposed by the peculiarity of the liver itself, and 
not to a weakness of the test itself All these difficulties can be avoided if 
the test is applied early m the couise of the jaundice The recent leports 
of Schiff and Senior, of Rosenberg == and of Tumen and Piei sol confirm 
this opinion 

A recent experience has indicated a possible explanation foi some false 
positive results As prei lously stated the metabolism of galactose is in all 
likelihood a conversion first to gl} cogen and then to blood glucose Blanco,"' 
Block and Weisz and Harding and Grant® ha\e clearly dcmonstiated 
that a rise in blood glucose may follow the administration of galactose The 
conversion of galactose to glucose in the diabetic too is indicated by the in- 
creased blood glucose found by Roe and Schwartzman ’’’ aftei galactose 
ingestion In noimal rabbits. Roe and CowgilH'' found that the fall m 
blood galactose ovei a foui houi peiiod following this sugai sometimes 
occurred concomitantly with a gradual steady increase in blood glucose It 
appears that the rise in blood glucose following the ingestion of 40 grams of 
galactose may be sufficient to result m an excretion of glucose m the in me 
in some cases of impaired kidney tubule absorption (so-called low kidney 
threshold) That this mechanism may be responsible for a false positive 
galactose tolerance test is indicated by the following instance M G , aged 
42, presented a histor} and othei data which appeal ed to indicate a complete 
common duct obstruction by a stone, yet the galactose output was 3 4 gi ams 
In the absence of long standing jaundice or marked infection m the bihaiy 
tree, it was difficult to reconcile the galactose tolei ance with the other find- 
ings After fermentation of the urine, however, it was found that the 
galactose fraction was not oi er 2 1 grams, the additional 1 3 grams having 
been present m the form of glucose A glucose tolerance test done sub- 
sequently on this patient yielded strongly positive urinary reducing reactions 
even though the peak of the blood sugar curve reached only 148 mg of 
glucose per 100 c c of blood We have been thus prompted to add the dif- 
ferential fermentation as a routine in all cases in which the urinarv excretion 
after 40 grams of galactose is over three grams e now carry out the 
fermentation test as follows 

1 yeast m water is centrifuged, and the supernatant liquid is 

iscar e res water is added to the yeast, the two are again mixed, centrifuged 
an again t e supernatant liquid is discarded At the third washing, the supernatant 
liquid IS tested qualitatively for reducing substances with Benedict’s or Fehling’s 
so u ion none is present, the yeast is ready for use Three or more washings are 
enera y necessary for the preparation Portions of this packed yeast are then trans- 
rre o c c of the urine sample, and to 25 c c of an approximately 1 per cent 
solution ot glucose The two are then incubated for 30 minutes at 37° C and the 
concen ration of sugar again determined The fermentation of the glucose solution 



1302 


HARRY SH\Y AND PHILIP PIEMAN 


IS included as a control on the activity of the i^east The concentration of reducing 
substances remaining in the fermented urine is taken as the measure of the galactose 
excreted 

Summary 

1 The galactose toleiance test may be earned out with a fixed dose of 
galactose, since the utilization of galactose appears to be independent of age, 
weight or sex 

2 Because the utilization of galactose by tissues other than the liver is 
minimal or ml, and because of the absence of a kidney threshold foi galac- 
tose, the urinary excretion aftei a standard dose of galactose may be taken 
as a measure of the carbohydiate function of the liver 

3 The deteimmation of the blood sugar curve aftei galactose is of no 
value 111 measuimg the utilization of the sugar, because its conveision to 
gtycogen by the liver may alter the glucose content of the blood during the 
test The determination of the blood galactose curve greatly detracts from 
the value of the test by complicating the technical pioceduie while adding 
nothing to the accuracy of the results 

4 In the chmeal applicotton of the test the hme at winch the test is pei- 
f aimed in i elation to the time of appeal ance of the jaundice is of utmost 
impoi tance The test has its greatest value and the results are most re- 
liable when it IS performed soon after the appearance of the jaundice The 
longei the duration of the jaundice before the test is done the more fre- 
quently will the results be misleading 

5 Very mild cases of hepato-cellular jaundice may give a negative galac- 
tose test throughout the course of the disease The othei clinical and laboia- 
tory data will seive to identify this group 

6 The test has its greatest value in the painless jaundice group of middle 
and later life If used eaily and judiciously m this group it will be of im- 
mense help 111 prognosis and will help pi event unnecessary surgeiy m the 
hepato-cellular jaundice of those age periods 

7 Because of the possibility of some glucose excretion after the dose of 
galactose m some disturbed endocrine states [thyroid, adrenal, pituitary, 
potential or mild unrecognized diabetes, or m cases of impaired renal tu- 
bular absoiption (so-called low renal threshold)], we feel that diffeiential 
fermentation of the urine rvith properly prepared yeast should be made pait 
of the loutme technic m all cases m which the excretion of reducing sub- 
stances m the fir e hour ui me exceeds 3 grams 
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NIGHT BLINDNESS AS A CRITERION OF VITAMIN 
A DEFICIENCY REVIEW OF THE LITERATURE 
WITH PRELIMINARY OBSERVATIONS OF THE 
DEGREE AND PREVALENCE OF VITAMIN A DE- 
FICIENCY AMONG ADULTS IN BOTH HEALTH 
AND DISEASE '• 

By Harold Jeghers, M D , Boston, Massochusetts 

In contrast to the hundreds of papers concerning the experimental, chemi- 
cal, and pathological aspects of vitamin A deficiency are the small number 
of clinical studies Such clinical investigations as are available deal, for 
the most part, with infants and children, and until recently, the manifesta- 
tions of deficiency in adults have been overlooked or ignored ® 

Probably few physicians in this country are aware that there are now 
available several methods of quantitatively estimating the degree of vitamin 
A deficiency m humans, and further that some of these methods aie simple 
enough for routine clinical use Investigations in Europe and this country 
have shown that our conception of the prevalence of avitaminosis must be 
revised In this country, Jeans and Zentmire * and Sandler ° have investi- 
gated the prevalence of vitamin A deficiency in children However, there 
have been no studies on adults using this technic, except by Paik,®’^ whose 
work has appeared since the inception of this investigation 

It is the purpose of this paper to report some observations concerning the 
degree and prevalence of vitamin A deficiency among a group of supposedly 
normal adults and also to give some preliminary results obtained by testing 
persons afflicted with various types of diseases The important literature 
dealing with vitamin A deficiency will be briefly reviewed, since much of it 
IS widely scattered and a proper orientation is necessary to understand the 
significance of the newer developments in this field 

Physiology and Biochemistry or Vitamin A 

To truly appreciate the clinical manifestations of vitamin A deficiency, 
it IS necessary to know where and m what form the vitamin is found, what 
happens to it after ingestion, where it is stored in the body and the role it 
plays in conditioning functional activities of humans 

The vitamin A content of our diet comes from two distinct sources, 
namely alpha, beta, and gamma carotene and cryptoxanthm (grouped under 
the designation carotene or caiotenoid substances for convenience) from the 
plant kingdom , and true vitamin A from certain animal tissues ® 

*Recened for publication October 29, 1936 
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Animals and humans ate unable to synthesi/e either caiotene oi Mtamin 
A in their bodies and must depend on exogenous souices for then supply 
Ihe carotenoid substances aie synthesized by plants, and from them the 
animals of both land and water derne their supplies cither directly, or in- 
directly by prey iiig on other animals ® 

A recent editorial m the Journal of ihc Inioican Medical Association 
summarizes the diftei dices between caiotene and vitamin A as folloi\s 
“They are not identical substances carotene is ycllov, wheieas vitamin A 
has little color, \itamin A exhibits an absoiption of light of wave length 328 
millimicrons, carotene does not, both gne a blue coloi amUi antimony^ tii- 
cliloride but that wutli vitamin A shows an absorption band of 619 milli- 
microns, whereas that vith carotene absorbs light of ware length 590 
millimicrons Carotene is a cry stalhzable by di ocai bon with a cyclic struc- 
ture, related to the terpencs, and the recent eeidences indicate that vitamin 
A IS probably a pi unary alcohol dernatne of one half the carotene mole- 
cule ” 

Being fat soluble substances, both carotene and vitamin A are absorbed 
by the lacteals of the intestine, become intimately' associated w ith the chyde 
and enter the general ciiculation through the thoiacic duct No change in 
either substance takes place during the absoibing process Vitamin A is 
directly stored in the liver until used by the body Carotene is changed to 
vitamin A m the liver by an enzyme called carotenase, one molecule of 
carotene giving rise to tw'o molecules of Mtamm A^* The liver also play's 
an important part in the regulation of the concentration of the vitamin 
throughout the remainder of the body ” Examination of livers of healthy 
humans killed by' accident, shows that the vitamin A content tends to remain 
constant rvithin certain limits However, when the diet w'as poor the 
amount of this vitamin stored in the liver ivas found to be less than normal 

Rowntree was able to show' that even after the ingestion of an excess 
of the vitamin only 2 to 12 per cent was lost in the feces Green believes 
that the urinary excretion does not account for any significant loss and that 
if taken in excess, the unstored portion of the vitamin is destroyed in the 
liver or oxidized in the blood stream 

When this vitamin is entirely absent from the diet, experimental woik 
suggests that it takes several w'eeks or longer to deplete the liver store and 
cause vitamin A deficiency to become manifest clinically ® 

Fever,® rapid growth,^® general mfection,^'^ elevated basal metabolic 
rate,^® and pregnancy all increase the metabolic need for vitamin A Lack 
of bile or pancreatic secretion,®^ changes in the gastrointestinal mucosa,' 
and disturbances of motility of the gastrointestinal tract all prevent or 
hinder the proper absorption of this vitamin Liver disease prevents the 
proper storage of vitamin A as well as the conversion of carotene to vitamin 
A Any of these mechanisms can lead to vitamin A deficiency even though 
the amount of the vitamin in the diet is theoretically adequate 
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Both carotene and vitamin A are effective when given parenterally ® 

The functions of vitamin A have not been entirely settled Its growth 
promoting and anti xerophthalmic functions are well established ” Mendel ® 
IS not sure whether it is a necessary integral part of structures like the 
epithelial cells or whether it acts as a catalyst or as a “ regulator ” of certain 
cellular functions The anti-mfective nature of this vitamin has been the 
subject of much controversy The most reasonable stand is taken by Men- 
del “ who believes “ that its influence is felt indirectly in that the vitamin 
helps to preserve the physiologic integrity of various epithelial structures 
and thus to maintain the ‘ first line of defense ’ against the invasion of 
bacteria ” 

It seems to mattei little whether the vitamin is present as pure vitamin A 
or carotene m our food Cow’s milk, human milk, eggs, animal livers, 
cod-hver oil and cheese all contain adequate amounts of vitamin A Butter 
contains both vitamin A and carotene Spinach, watercress, carrots, green 
peas, lettuce, oranges and tomatoes are among the better sources of carotene 
Storage bleaching, oxidation and other processes may reduce the vitamin 
activity of any food ® 

Pathology or Vitamin A Deficiency 

Eusterman and Wilbur ■■ in their review wisely suggest that a bioad 
view of the pathology of vitamin A deficiency be taken and that attention be 
not, as in the past, concentiated chiefly on changes in the ocular organs 
Wolbach and Howe,"^’"^ Goldblatt and Benischek and many others have 
shown bj experimental studies that specific changes in the tissues in vitamin 
A deficiency affect pnmai ily the epithelial tissues, and consist of substitution 
of keratinized stratified squamous epithelium foi normal columnar epi- 
thelium Such changes were found m the eyes, para ocular glands, genito- 
urinary tract, alimentar} tract and respiratoiy tract Emaciation and 
atroph} of glandular organs were occasionally found There is at present 
question whether oi not the central nervous system is involved 

Pathologic studies of avitaminosis A in human beings, although few 
m number, have been considered to show lesions identical with those found 
in experimental rats ■'’-® This aspect of the subject has been reviewed 
recently b} Blackfan and Wolbach"^ and Sweet and K’Ang ' To the 
basic animal work ha^e recently been added the histological studies of the 
skin lesions m humans "" 

Since intact, healthy epithelial membranes, which constitute the first line 
of defense against bacterial invasion, are destroyed by vitamin A deficiency, 
secondary infection commonly complicates the more advanced cases and is 
the cause of most of the deaths ^ 

Blackfan and Wolbach,*^ in studying humans, were able to show at 
postmortem examination that often various tissues showed microscopic 
evidence of vitamin A deficiency even though grossly the organs appeared 
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normal and dunng life the patient presented no gross clinical evidence of 
vitamin deficiency Since they studied small childien or infants, it was 
impossible to state whether or not hemeralopia existed during life 

These obser\ ations are important m that they suggest that mild degrees 
of vitamin A deficiency (such as can be detected by the photometer) may 
be associated with microscopic changes m various epithelial tissues through- 
out the body 


Clinical Picture or Vitamin A Deeiciency 

It is geneially accepted now that m adults and older children, essential 
hemeralopia (night blindness) is almost always the earliest manifestation 
of vitamin A deficiency " In infants and small children this symptom is 
of course easily overlooked In contrast to infants, where the disease pro- 
gresses rapidl} , hemeralopia may for many years be the only manifestation 
m adults^’"''’ It is also accepted that e^en severe degrees of hemeralopia 
can exist without ophthalmoscopically demonstrable changes in the eye 
being present 

As the degree of avitaminosis A progresses gross anatomical changes 
occur m the eye Pillat considers dryness of the conjunctiva (xerosis) to 
be the usual second stage of this disease Both bulbar and palpebral con- 
junctivae may be dry and lustreless and contain spots (Bitot’s spots) which 
have the appearance of foam or frost on a window pane In size the spots 
may vary from tiny specks to areas large enough to cover the whole scleral 
area beyond the cornea They are firmly attached to the conjunctiva and 
wrinkle peculiarly as the eye-ball is moved There is lessened secretion of 
tears due to the inactivity of the para-ocular glands The process at this 
stage is reversible under proper therapy Excellent illustrations of Bitot’s 
spots can be found in the papers by Spence and Pillat 

Keratomalacia is the last stage of the eye manifestations in adults as 
well as m infants This condition results from corneal softening which 
allows secondary infection to take place, and often leads to destruction of 
the eye and blindness Pigmentation of the conjunctivae, giving the ap- 
pearance of argyrosis, has been noticed, particularly in the dark skinned 
races Meibomitis, blepharitis, hordeolum and edema and puffiness of 
the eyelids are common Insensibility of the cornea, almost to complete 
anesthesia, is frequent 

By the time the second or xerotic stage in the eye is reached, other 
manifestations of avitaminosis A are noticed elsewhere in the body ' This 
IS, of course, in keeping with the pathological demonstration of widespread 
metaplasia of epithelial tissues 

Bronchopneumonia, bronchitis, bronchiectasis, infections of the nose and 
accessory sinuses or hoarseness are commonly seen when xerosis or kera- 
tomalacia IS present, and indeed one of these complications (especially bron- 
chopneumonia) is a common cause of death in vitamin A deficiency 
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Probably next to the eyes, the skin undergoes the most marked and 
extensive change of all " Dryness is the most frequent, but least charac- 
teristic change Itching may occur The most specific cutaneous lesion 
v^as described by Frazier and Hu,^® and since repeatedly confirmed The 
lesions vary from a slight loughening of the skin to papular cornified lesions 
surrounding the hair follicles, and are usually more marked over the extensor 
surfaces of the extremities and over the shoulders The dry skin results 
- from the deficient function of the sebaceous and sweat glands Numerous 
comedones on the face are frequent Hair may become dry, coarse and 
brittle, and fall out In infants and small children the skin manifestations 
are limited to dryness, scahness and shriveling, and only rarely show the 
keratinized plugs m the hair follicles Frazier and Mackay believe that 
skin lesions may exist befoie xerosis is present and are a valuable sign of 
avitaminosis A when the presence of 'hemeralopia cannot be ascertained (as 
m children or when a photometer is not available for testing adults) 

Loss of weight, weakness, genito-urmary infections,® diarrhea® and 
mild anemia are less frequent and less characteristic manifestations The 
relationship m humans between the lack of vitamin A and the formation of 
kidney stones is still controvei sial,'*® as is that between avitaminosis A and 
the common cold Laboi atory studies yield variable results ® A tem- 
perature of 101° to 104° F (aside from that due to infection) may be 
present m the second and third stages in adults, and disappears in a few days 
under therapy A detailed discussion of the clinical picture can be found 
in the papers by Eusterman and Wilbur,®® Blackfan and Wolbach,®^ Sweet ® 
and Mackay 

It should be appreciated that manifestations of avitaminosis A (other 
than hemeralopia), while raie in this country, continue to be the subject 
of periodic reports ^®’ If hemeralopia were searched for, probably 
most cases of vitamin A deficiency could be diagnosed before any gross 
changes had taken place 


Night Blindness 

Night blindness, often called hemeralopia, dysaptatio visualis,"*® hes- 
peranopia (French),®® nyctanopia,®® nutritional dvskotopia *® or erron- 
eously nyctalopia, is the difficulty, and occasionally, inability to adapt the 
faculty of vision to very faint illumination 

There has been in the past considerable confusion as to the nomenclature 
of day blindness and night blindness The terms hemeralopia (literally 
meaning day sight) and nyctalopia (meaning night sight) have been used 
interchangeably so often that the best usage of these terms is difficult to 
decide Most modern authors and the " Quarterly Cumulative Index 
Medicus ” list night blindness as hemeralopia Edmund suggests that the 
term nyctalopia, be used to designate the condition of being more easily 
dazzled by light than normally and hemeralopia be used to indicate a reduc- 
tion of visual function in reduced illumination 



DEGREE AND PREVALENCE OE VITAMIN A DEEICIENCY 


1309 


Hemeralopia (night blindness) ma} develop in many conditions causing 
changes eithe*- m the light-refractne appaiatus of the eye or m the light- 
perceptive apparatus ^ The first group is made up by affections of the 
cornea, anteiior chamber, lens or vitreous humour Conditions which can 
cause changes m the hght-perceptive apparatus and cause hemeralopia in- 
clude retinitis, choroiditis, retinitis pigmentosa, detachment of the retina, 
optic atroph), optic neuritis, sympathetic ophthalmia, glaucoma, excessive 
myopia, poisoning (quinine, carbon disulpbid, various war gases, etc ) and 
Oguthis’ disease 

Grouped under changes m the light-perceptive apparatus is essential or 
idiopathic hemeralopia due to vitamin A deficiency In this type of heme- 
ialopia,Jiowcvc} , thcie oic no ophthahnoscopically demon<;ti able changes in 
the eye 

There is now abundant e^ idence available to show that in oldei children 
and adults, essential hemeralopia is usually the earliest and the most constant 
manifestation of avitaminosis Af' - and that it may exist for years without 
any other sign of the deficiency appearing ““ Only severe degrees of night 
blindness annoy the patient sufficiently to cause him to seek medical atten- 
tion “ In this countr} , such cases are fairly uncommon as compared to the 
milder to model ate forms of hemeralopia which can be detected only by the 
methods to be described ^ It is only beginning to be appreciated that a mild 
to moderate degree of night blindness may be present and interfere with 
the efficacy of dark adaptation and visual acuity m dim illumination without 
the person being aware of its existence ^ 

According to the duplicity theory of vision, the eye has two distinct 
mechanisms for sight Photopic vision occurs only with light of moderate 
or high intensity and is essentially a function of the cones With this type 
of vision objects are seen m their true color Vision under faint illumina- 
tion (scotopic \ision) is mostl} peripheral and primarily a function of the 
rods If a spectrum of low intensity is viewed with the dark adapted eye 
it appears as a gray band differing m brightness in different parts In 
other words, with dim vision objects are only seen as different intensities of 
gray Rod function (scotopic vision) depends upon the metabolism of the 
phototrophic substance known as visual purple (rhodospm) of the retinal 
rod cells Since, as it will be shown later, visual purple is formed from 
vitamin A, it follows that scotopic vision is intimately associated with the 
available supply of this vitamin Practically all tests commonly performed 
on eyes (i e visual acuity, depth perception, accommodation, test for color 
blindness and ocular muscle balance) are conducted in good illumination and 
therefore depend on cone function Since cone function does not depend 
upon a supply of visual purple or vitamin A, we can appreciate how a person 
may rate 100 per cent m all these tests and still be so night blind as to scarcely 
be able to get about m dim illumination Also since none of these tests will 
detect night blindness, we can appreciate why mild degrees of this condition 
were readily overlooked in the past It explains m addition why the special 
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tests to be discussed later must be utilized in testing for night blindness 
It IS well known that animals or birds lacking m cones can see only at night 
(rod vision) and those lacking m rods can see only in bright daylight (cone 
vision) In the human eye the rods are more numerous at the periphery 
and sparse about the fovea This explains why scotopic vision is mostly 
peripheral The penpheiy of the retina is sixty times as sensitive to light as 
the central parts The cones on the othei hand are more numerous about the 
fovea and diminish as the peiiphery is reached Therefoie photopic vision 
IS more acute in the central poi tion of the eye 

Visual purple (rhodospin) is very sensitive and becomes bleached and 
inactive when exposed to light (sunlight or artificial light) and rapidly 
regenerated if an adequate supply of vitamin A is present m the body The 
chemical change which takes place during this bleaching of visual purple 
gives rise m the rods to impulses which are carried by the optic nerve to the 
brain and result in the registration of sight in terms of light and darkness 

Vitamin A has been shown to be the precursor of visual purple"”’®^ and 
the vitamin is present in large amounts in the retina A deficient intake 
of this vitamin causes the body stores to be low and this m turn leads to 
slow and poor regeneration of visual purple An inadequate supply of 
regenerated visual purple causes the retinal rod cells to be less sensitive to 
light, and this in turn causes poor vision under faint illumination 
(hemeralopia) 

Wald has done much to clarify the relationship between visual 

purple and vitamin A, and was able on frogs to work out the following cycle 
of vitamin A m the eye 

Vitamin A, by means of a thermal reaction, is changed to visual purple 
which IS a conjugated protein Exposure of visual purple to light causes 
the purple color to disappear and allows the yellow or orange colors due to 
retmene (visual yellow) to appear Visual purple is synthesized in the 
retina, either by reversion from visual yellow (retmene) or by regeneration 
from a fresh supply of vitamin A During this cycle, a certain amount 
of these substances is lost, necessitating the arrival of a constant supply 
of vitamin A m the blood stream 

Night blindness (hemeralopia), as a symptom, has been known since the 
time of the ancient Egyptians and Hippocrates ^ Even the beneficial results 
of liver therapy were described by Paul of Aegmta'^® Hemeralopia of a 
marked degree has been described repeatedly m the literature as occurring 
m prisoners, inmates of asylums, soldiers m barracks, m religious groups 
during fasts, in crews of vessels on long voyages, in starving people during 
famines or long sieges ^ What was described by the old sailors as moon 
blindness was undoubtedly night blindness and the older literature sug- 
gests it was as common as scurvy During the World War, hemeralopia 
was very common m the soldiers of the Central European Armies, often 
lendermg large groups unfit for night duty 
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It has been shown, in experimental animals as well as m humans, 
that hemeialopia becomes much more manifest m vitamin A deficiency aftei 
the eye has been exposed to light A pei son who remained m a dimly lighted 
room all day would need but little visual purple to cany on his \isual needs, 
as compared to a peison who lemamed m the sunlight all day Aykioyd 
reports that on the Labiador coast, night blindness ivas common and seveic 
in those fishermen m ho were outdoors all day in open boats and either much 
larei or mildei m those peisons who remained indoors and woiked at other 
trades, in spite of the fact that all peisons ate the same t}pe of food Evi- 
dence Yas also presented which showed that no amount of exposure to 
sunlight could cause hemeralopia to appeal if the diet contained a normal 
supply of Mtamm A A}kroyd^^ found furthei that it was the custom 
among some persons in Newfoundland and Labrador, where severe vitamin 
A deficiency was common, to wear a bandage over one eye while the other 
eye was left uncovered m older to see to cairy on the day’s activities After 
dark they would remove the bandage The eye which had been exposed to 
the sunlight would be night blind, but the other eye, which had been coveied, 
would not be so se^erel} affected and seived them for sight until the next 
morning, when the procedure was again repeated Wearing dark glasses 
during the da} time also helped persons with night blindness to have better 
visual acuity after dark 

As will be shown later, mild to moderate (and occasionally sex ere) 
degrees of hemeralopia due to vitamin A deficiency are fairly common 
among many supposedly healthy adults, both m this country and m Europe 
An important conclusion to these studies is that tins large group of indi- 
viduals, xvithout 111 most cases being axxmre of it, have vision xxdiich xxdiile 
normal in daytime, is inefficient in dim illumination The degree of this 
inefffciency xvould vary, of course, directly xvith the degree of vitamin A 
deficiency xvliich xvas pi esent 

Certain important practical problems dealing with essential hemeralopia 
m persons xvho drive automobiles at night, axuators and xvOrkers in certain 
trades, have been discussed in detail elsexvhere by Jeghers®® Chief amono- 
these has been the effect of minor and mild degrees of hemeralopia upon 
the skill of a person xvho drives an automobile at night 

Several persons xvere found xvho had night blindness severe enough to 
cause them to complain of difficulty in driving at night for fear of accidents 
and of being easily dazzled by the lights of oncoming automobiles Many 
mild hemeralopics were found xvho drove automobiles and xvere unaxvare 
of this lowered visual acuity for dim illumination Where tried, therapy 
caused complete relief of these symptoms and improvement in the ability to 
drive at night In night driving xve have xvhat amounts to a perfect experi- 
ment to bring out hemeralopic manifestations if vitamin A deficiency exists 
The glare from the lights of each oncoming car depletes a fraction of the 
visual purple If the person has avitaminosis A, regeneration is slower than 
normal and not complete at the time Several hours of night driving could 
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easily decrease the skill of a vitamin A deficient person to the point where 
his chance of having an accident would be greatly increased Being an 
individual affair, automobile driving at night does not enable one to com- 
pare directly his skill with that of a person with normal dark adaptation 
Hence, many persons probably accept minor degrees of difficulty in night 
driving as the usual experience of all drivers 

Park,® Vignalon,®® Rollet,®^ Wilbur and Eusterman,^^ and Tilderquist ®“ 
have all reported instances of hemeralopics who had accidents or marked 
difficulty in driving automobiles at night, and where vitamin A therapy was 
tried, all obtained relief Mason’s survey shows that in this country a 
test for essential hemeralopia is not at present required of any candidate 
for a driver’s license 

As defined by Edmund,^® nyctalopia signifies the condition of being more 
easily dazzled by light than normally In other words, a person with 
nyctalopia complains of being dazzled by an illumination which has no 
dazzling effect upon normal persons While nyctalopia can be due to va- 
rious eye diseases, Edmund has shown that it is present in many persons 
with hemeralopia and vitamin A deficiency, and that it will disappear after 
vitamin therapy What is commonly known among autoists as “ glare 
blindness ” due to exposure to bright lights while driving at night, may 
be a manifestation of vitamin A deficiency in an as yet undetermined per- 
centage of the cases An extensive survey of the incidence of hemeralopia 
and “glare blindness” among automobile driveis is at present under way 
and will be reported upon later 

It has been amply demonstrated that normal visual acuity, as usually 
tested, IS no guarantee against the presence of night blindness Frandsen ’ 
had many hemeralopics with 20/20 day vision who had very poor vision in 
dim illumination Likewise, it has been shown that mild to moderate de- 
grees of hemeralopia are accepted as the normal situation, unless skill in 
performing an act in diminished illumination is compared to the simul- 
taneous performance of a similar act by a person with normal dark adapta- 
tion ®® For instance, a person with mild vitamin A deficiency will have 
more difficulty in going from bright daylight into a darkened cinema and 
find his way to a seat than will a person with a normal supply of vitamin A 

Methods of Detecting Vitamin A Deficiency 

In the past, vitamin A deficiency was not recognized until marked 
hemeralopia, xerophthalmia or keratomalacia developed It should again be 
emphasized tliat these manifestations represent severe and well advanced 
degrees of avitaminosis A, and are rare compared to the milder, and often 
clinically undetectable, degrees of deficiency 

For many years, foreign investigators have been using various types of 
photometers to measure quantitatively minor to moderate degiees of night 
blindness It was also discovered empirically that hemeralopia not due 
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to mtra-ocular disease would lespond to food iich in vitamin A, with a 
subsidence of the symptoms and a return of the photometer reading to nor- 
mal The experimental demonstration by Fridencia and Holm and 
Tansley that vitamin A was necessary for regeneration of visual purple , 
the studies by Holm by means of a jumping test conducted in a dimly 
lighted room, that hemeralopia was the first manifestation of vitamin A 
deficiency m rats, along with the numerous clinical studies showing the 
relationship between marked hemeralopia, xoosis conjunchvae and kera- 
tomalacia, and avitaminosis A led to the logical conclusion that such 

photometer tests could be used to detect sub-chmcal degrees of vitamin A 
deficiency 

In a recent monograph on the subject, Frandsen ^ summarizes the ob- 
jective data concerning essential hemeralopia as follows “ These patients 
show an increased mtnimmn light visible In reduced illumination the acuity 
of vision IS loweied, the field of vision for blue m higher degrees of 
hemeralopia becomes smaller than the field for red Dark scotoma appears 
at higher clarity than in the case of normal light sense, the adaptation time 
is prolonged, the power of distinction is lowered — all signs which signify 
that the range of adaptation is reduced ” 

One of the following methods listed by Edmund and Frandsen ^ can 
be used 


Method One 

Minimum light visible detei mination (faintest light which the eye can 
detect) sometimes together with plotting of adaptation curves 
Method Two 

Visual field examination at i educed illumination 
Method Thiee 

Visual acuity detei minatwns at reduced illumination 
Method Foul ' 

Examination of distinction power 


I The first method involves the use of a photometer Although vai lous 
types of photometers can be used,^-«« the Birch-Hirschfeld photometer in- 
troduced by Birch-Hirschfeld m 1916,” has been used for clinical studies in 
Europe,^ China and m the United States ® with good results In 1934 
Jeans and Zentmire introduced m this country the Birch-Hirschfeld photom- 
eter as a means of measuring minor degrees of vitamin A deficiency The 
mechanism and use of tljiis instrument are described later ^ 

An Amencan firm Aas recently perfected a new photometer called the 
Bio-Photometer {(see figure 1) Since it was designed primarily 
for routine clinical use it will undoubtedly displace many of th! more^cumber 
some photometers now\on the market It operates on the principle of 
measuring the minimum light visible and has the advantages of greater 
.The Bfo-Photonfeter fs | manufactured b, the Frober-Faybor Company, Cleveland, 
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portability, compactness, and of measuring the minimal light intensity which 
the eye can see directly in milh-foot candles This photometer can measure 
differences of one-milhonth of a foot candle of light This obviates the 
necessity of standardization of the instrument by the operator and allows 
readings obtained by one instrument to be compared directly to another 
In addition, a standard source of bleach light is provided within the instru- 
ment 

Jeans et al have recently given their experience with this photometei 
and explain the technic of its use Since readings can be made m a few 



Fig 1 The bio-photometer This instrument is compact, made in portable models, 
contains a standard light within the instrument for bleaching visual purple and measures 
the minimal light visible directly in milli-foot candles (Photograph courtesy of the 
Frober-Faybor Company, Cleveland, Ohio) 

seconds, the adaptation curve in the dark can be plotted instead of merely 
depending on a reading at the beginning and end' of the dark adaptation 
period, such as in the Birch-Hirschfeld technic leans et al were able 
to show that the “ Bio-Photometer ” is more sensitive than the Birch-Hirsch- 
feld and will pick out bordei line cases of deficiency m)issed by other methods 
II Visual field determinations serve as the second method of detecting 
essential hemeialopia and are according to Edmiind accurate and satis- 
factory for experimental studies but too complicated foi routine use It 
ts impoitant that the test be done undei i educed illemiination and standard- 
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ized on subjects with no intraocular disease and ingesting an adequate 
supply of vitamin A, if one wishes to detect minor degrees of hemeralopia 
^ Kiang/o studying subjects in China by the perimeter method found con- 
centric contraction of the visual fields with the blue field smaller than the red 
The contraction of the color field was pioportional to the severity of the 
deficiency Following vitamin A therapy, the visual fields returned to nor- 
mal size while the blue field became lai ger than the red 

III The third method, examination of visual acuity at lower illumina- 
tion, has been employed by a great many authors and gn es a good expres- 



Fig 2 Birch-Hirschfeld photometer used m experiments (a) The time dock (b) 
The rheostat for reducing current for photometer light (c) The Goldberg -uedge (d) 
The Birch-Hirschfeld photometer (c) The 5 point disc (/) Handle which controls the 
aperture of the diaphragm Directly behind (/) is the housing of the photometer light 
The Goldberg wedge (c) slides into groo\es before the 5 point disc (c) 


Sion of light sense of the eye, but is not a suitable method for routine clinical 
examination ^ 

IV The fourth method, examination for distinction power, has been 
used extensively by Edmund,® Frandsen ^ and others in Denmark This test 
requires the use of a set of eight Tschernmg photometric glasses combined 
with Edmund’s test charts (See figure 3 ) The photometric glasses are 
neutral-gray glasses, which absorb the passing light after a logarithmic scale, 
so that glass number 1 transmits 1/10 of the light, glass number 2 — 1/10®, 
etc , to glass number 8 which transmits 1/10® of the light The test chart 
of Edmund consists of gray letters E of varying intensity on a white back- 
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ground The distinction power is 0 00 when only the darkest letter can be 
seen, 0 25 if the next darkest E can be seen, etc , increasing by steps of 0 25 
until a distinction power of 2 00 is needed to see the faintest letter 

The test is conducted by illuminating the test charts with a standard 
light (details can be found in the monograph by Edmund®) The darkest 
glasses (number 8) are placed befoie the subject’s eyes After complete 










Fig 3 Tacked on the upright board are the nine test charts devised by Edmunds 
Each consists of the letter E, gray m color, on a pure white background The darkest E 
measures a distinction power of 0 00, the next E measures a distinction power of 0 25, 
rising in steps of 0 25 until a distinction power of 2 00 is reached for the faintest E The 
subject (facing the camera for illustrative purposes) is wearing a special pair of light-proof 
goggles into which the Tscherning photometric glasses fit Two of the glasses are lying 
free on the table, along with an extra pair of goggles The box on the table contains the 
complete graded set of Tscherning photometric glasses The light which illuminates the 
letters is not shown The fainter letters E are not visible on this photograph During the 
test the subject reads the test charts at a distance of 25 to SO centimeters 

adaptation in the dark, the subject is shown the illuminated charts The 
faintest E which can be seen is the distinction power of the eye for illumina- 
tion of glass number 8 The subject then closes his eyes and glasses number 
7 are substituted for number 8 and the distinction power determined for 
glass number 7 This is repeated in turn for glasses number 6, 5, 4, 3, 2 
and 1 The final reading is made without any glasses before the eyes 
These values can be plotted on a graph (see figure 4) A typical normal 
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and also a cuive fiom a vitamin A deficient peison is shown With vitamin 
therapy the deficient curve gradually approaches the noimal cuive Ihis 
methS has the advantages of being independent of ref ractive ei i ors, 
requires no training or intelligence on the pait of the subject and the en 
point can he made objective by turning the E in various directions The 
charts aie read at a distance of 25 to 50 centimeters and a visua acuity of 
only 6/36 is needed to see them This method of testing would be ideal 





Fig 4 Typical curves obtained when the power of distinction is plotted for different 
degrees of dun illumination With proper vitamin A therapy the deficient curves gradually 
improve to coincide with the normal curve The ability to see the darkest letter E is 
considered a power of distinction of 0 00 A distinction power of 2 00 is needed to see the 
faintest E (Modified after Edmund ) 


for aviators, because using this principle a test for spatial discrimination m 
dim illumination could be devised 

Edmund ® has shown that the test can also be shortened by using only 
one determination, usually with the Tscherning photometric glass number 
4 This test takes but a few minutes 

The writer is at present conducting an extensive study of vitamin A 
deficiency comparing Edmund’s method and the Bio-Photometer These 
results will be published later 

Prior to use of these tests for hemeralopia as a measure of vitamin A 
deficiency, other laboratory procedures were used for detecting mild degrees 
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of deficiency of this vitamin Many workers have suggested exam- 
ining the urine, tracheal secretions, or scrapings from the nasal mucosa or 
conjunctivae In any of these, the demonstration of cornified epithelial cells 
IS considered presumptive evidence of avitaminosis A While useful in the 
hands of experts, these methods aie crude, positive m only the more ad- 
vanced cases and non quantitative as compared to the visual procedures 
described 

Carr and Price found that antimony tnchloi ide produced a blue color 
with vitamin A This test can be used to detect the amount of vitamin A 
present in the blood stream Attempts are being made to develop this into 
a clinical test of vitamin A deficiency Further studies may prove this to 
be a valuable adjunct to study and diagnosis of vitamin A deficiency It 
has been shown that the amount of vitamin A in the blood stream varies with 
the diet, age and infection What is needed is a series of studies correlating 
the blood vitamin A and carotene with measurements of night blindness 
and response of each to proper therapy 

Unfortunately tests for vitamin A deficiency which depend upon some 
objective manifestation of hemeralopia cannot be satisfactorily used on 
children under the age of five, due to the lack of intelligent cooperation 
This leaves an important group with no test for sub-chmcal degrees of 
vitamin A deficiency 

Quite recently, there appealed the piehniinary report of a method which 
promises to be applicable to this at present undiagnosable group Fride- 
richsen and Edmund were able to work out a method of detecting minor 
degrees of vitamin A deficiency which is quantitative and could be used to 
test children even during the first two years of life 

This method depends upon determining the faintest light irntament 
(minimum reflexible) that is able to provoke an oculomotonc reflex The 
magnitude of the required irntament was proved to be fairly constant in 
normal infants and to depend on the power of adaptation In infants who 
are not adapted to darkness a stronger light irntament is required to provoke 
ocular reflexes than m children adapted to darkness Measuring the mag- 
nitude of the light irntament required in infants who have had the op- 
portunity of adapting themselves to darkness makes it possible to obtain a 
quantitative idea of the presence of hemeralopia and indirectly the degree 
of vitamin A deficiency Follow up studies with this technic have 
shown that vitamin A deficiency is common in infants Rapid return to a 
normal minimum reflexible followed vitamin A therapy m those who had 
low readings 

Technic 

The Birch-Hirschfeld photometer ^ was used in this study (figure 2) 
The technic of its use and working mechanism aie described m detail in the 
papers by Birch-Hirschfeld ” and Jeans and Zentmire ^ 

* The Birch-Hirschfeld Photometer was of Zeiss manjfacture 
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The .mtrame.,1 cons, els essentially of a metal tube w, h a '‘g" 
illumination at one end and an ins diaphragm at the other end This diaphiagm 
allows the aperture to vary from two to 20 millimeters in 10 separate steps A metal 
disc containmg five holes punched out in the five point quincuiiK of the tjirow d ee 
IS placed before the diaphragm In front of the disc slides a Goldberg wedge lb s 
wed-e IS essentially a glass slide of 13 different opacities, ranging from complete 
transmission of light at the left end and zero transmission of light 
Various combinations of the 10 diaphragmatic apertures and the 13 differei^t decrees 
of opacities on the wedge give over 100 finely graduated steps of light intei y 

A Imht proof dark closet was prepared on each of two wards, with one vail 
painted white to facilitate bright illumination The subject was seated facing the 
white wall m a position similar to tliat used by Jeans and Zentmire with the eyes 
60 centimeters from the photometer scale and 100 centimeters from tlie wall 

After exposure of the eyes for five minutes to the indirect light from a 200 watt 
electric bulb which shines on the white wall (to use up visual purple), the room was 
made completely dark and an initial reading was taken of the faintest light which the 
subject was able to see (minimum light visible) 

The two holes on the left of the disc, the center hole and the two holes on the 
rmht side of the disc were each covered b\ a different opacity on the Goldberg wedge 
In closing the diaphragm the holes on the right disappeared first, then the center 
hole and '"finally the left two holes The point at which the right hand holes dis- 
appeared and the center and left hand holes were just visible w'as recorded as the end 
point It is best to begin with a w'edge opacity reading of three If the light from 
the two millimeter aperture of the diaphragm can be seen as described above, then 
the wedge opacity is set at four, the diaphragm opened to 20 millimeters and reduced 
step by step If, however, on the first wedge opacitj tried, the light from the 20 
millimeter aperture is not seen, a less opaque w'edge setting is used and the process 
IS repeated until the proper arrangement of the lights is finally read 

The eyes w'ere then allowed to accommodate in total darkness for 10 minutes 
and the reading on the photometer repeated As the visual purple regenerates fainter 
and fainter light intensities can be detected The regeneration time period must be 
kept constant and timed with an alarm wdiich rings a bell It is important that dur- 
ing this period no lights of any kind be used in the room 

For this reason it is necessary to memorize the clicks as the wedge and diaphragm 
position are shifted so that the final reading can be obtained in complete darkness 
This is readily accomplished after a short period of practice 

Each reading consists of the wedge position — varying from zero (no opacity) 
to 13 (complete opacity) and the ins diaphragm aperture varjing from tw'O milli- 
meters to 20 millimeters in steps of two millimeters 


The entire procedure takes less than 20 minutes The photometer, 
before being used, must be standardized on a group of healthy adults who 
have taken vitamin A concentiate for seveial weeks or have had an adequate 
diet for several months, as w^ell as being free of any intra-oculai disease 
In performing the test, a few^ subjects were troubled wuth “ after images ” 
and w'ere not sure of the end point This was particularly apt to happen if 
a long time w^as taken to reach the proper w'edge opacity foi the final aper- 
ture reading Skill in handling the photometer and alert cooperation on the 
part of the subject will minimize this difficulty Also covering the photo- 
meter scale foi 10 to 20 seconds to rest the subject’s eyes and repeating the 
reading usually enabled a satisfactory end point to be reached Those per- 
sons who w'ore glasses w'ere asked to do so during the test However, this 
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IS not absolutely necessaiy since Frandsen ^ was able to show that minor 
lefractive errois played no part in causing hemeralopia 

It u tmpoitant to be sure that no inti a^ocular condition is piesent which 
can cause night blindness, befoie assigning the lowered photometer reading <; 
to vitamin A deficiency 

Edmund ® and Frandsen’- have shown that familiarity with this general 
method (by repeated trials) did not change the reading of distinction power 
obtained In the piesent series, repeated tests at monthly intervals on 
several subjects and often by different operators gave essentially the same 
reading 

Results and Discussion 

A total of 274 satisfactoiy photometei tests were peifoimed The 
lesults are summarized m table 1 The subjects were divided into thiee 
groups as follows 

Gr oiip 1 Consisted of 22 physicians who ate in the doctors’ dining room 
at the Boston City Flospital 

Group II Consisted of 149 subjects comprising WPA employees, medical 
students, technicians and graduate nurses 
Group III Consisted of 103 ambulatory patients Tests in this group were 
usually made shortly before discharge 


Table I 

Summary of 274 Photometer Tests for Vitamin A Deficiency 


Group 

Subject 


Normal 

Mild 

Moderate 

Severe 

Total 

Group 

One 

House Officers 

Number 

20 

2 

0 


22 


Percentage 

91 

9 

0 

0 


Group 

Two 

WPA Workers 
Medical Students 
Technicians 
Graduate Nurses 

Number 

98 

mm 

7 

2 

149 

Percentage 

65 8 

28 2 

4 6 

1 4 


Group 

Three 

Ambulatory Patients 

Number 

34 

43 

18 

8 

103 

Percentage 

33 0 

41 7 

17 6 

7 7 



Because of the excellent cooperation, reliable dietaiy history and the 
uniform nature of their diet, the members of group one were considered the 
control group They were all healthy males varying from 24 to 35 years 
of age and free of serious intra-ocular disease 

The meals served m the doctors’ dining room contained a varied and 
abundant supply of both vitamin A and carotene Butter, milk and cream, 
m unlimited amounts, were served at every meal, eggs five times per week, 
cheese once per week, liver once per week, whipped cream on desserts weekly. 
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ice cream three times weekly, and pigmented (yellow oi green) vegetables 
and fruit daily and often at each meal From a theoretical consideration 
such a diet supplies moie than the minimum amount of the vitamin needed 
With two exceptions, the photometer reading of each person in this 
group fell into a narrow range which was considered as normal Each 
initial reading (after the five minute exposure to bright light) varied from 
wedge opacity four with a diaphragm apertuie of 10 millimeters or less to 
cl wedge opacity of five with a diaphragm aperture of 10 to 20 millimeters 
After the 10 minute dark adaptation period, all leadings were from the 
opacity SIX of the wedge with a small diaphragm aperture up to a wedge 
opacity seven with a large diaphragm aperture 

Several subjects took carotene daily, m addition to their diet, with no 
change in the photometer reading Tins is in agreement with the work of 
Frandsen who found that larger supplies of vitamin A than the body needs 
did not improve the visual acuity for dim vision once it reached a normal 
level Repeated tests on a few of the subjects by different operators gave 
essentially the same photometer readings 

The two doctors m this group who failed to have a normal photometer 
leading fell into the mildly deficient group One was trying to reduce 
weight and had deliberately avoided foods rich in vitamin A The other 
had many food dislikes which caused him to avoid certain foods rich in 
vitamin A 

It was decided that any reading through wedge opacity four or five at 
the initial reading, and through wedge opacity six or seven after the 10 
minute period would be considered as falling into the normal range and 
that person to be free from vitamin A deficiency Table 2 contains repre- 
sentative photometer readings of persons who were considered to be re- 
ceiving an adequate supply of vitamin A m their diet Mild deficiency was 


Table II 

Representative Photometer Readings Obtained on Persons Receiving an Adequate SuddIv of 

Vitamin A m ijp y ui 


Subject 

Initial Reading 

Ten Minute Reading 

Wedge I 

Diaphragm 

! 

Wedge 

Diaphragm 

House Officer 

5 

16 




House Officer 

5 

10 


8 

Student 

4 

5 

0 

10 

Technician 

4 


0 

6 

Student 

4 

14 . 

; 0 

6 

Student 

4 

10 

’ 1 

20 

House Officer 

4 

A 

0 

10 

Patient 

4 

A 

6 

1 6 

House Officer 

4 

Q 

6 

4 

Visiting Physician 

4 

3 

7 

18 

WPA Worker 

4 

A 

0 

10 

Nurse 

5 

14 

6 

6 

6 

4 
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considered to be present when the initial reading was thiough wedge opacity 
three and final 10 minute reading through wedge opacity five, and moderate 
deficiency when the initial reading was through wedge opacity two and the 
final reading through wedge opacity three or four Severe deficiency was 
considered to be present if the wedge opacities leadings were less than the 
moderately deficient group 

It should be appreciated at this point that moderate and severe deficiency 
by this classification does not mean that the peison has xerophthalmia or 
keratomalacia, but that they represent different degrees of hemeralopia 
Those falling into the severe deficiency gioup {as classified on the basts of 
this photometei test) lepresent the instances of vitamin A deficiency which 
aie on the boideiline of being detected by the usual clinical signs and 
symptoms 

Group two consisted of 149 subjects including WPA employees, medical 
students, technicians, and graduate nuises All members of this group were 
healthy m the sense that they worked daily and had no specific complaints 
or diseases Many of the WPA workers and medical students lived on 
surprisingly small incomes 

Compared to the control doctor group (with their adequate diet) the 
results here were entirely different, and probably representative of the gen- 
eral populace of poor financial circumstances 

Of 149 subjects tested, 98 (65 8 per cent) fell into the normal group 
(table 1) Of the lest, 42 (28 2 per cent) were mildly deficient in vitamin 
A, seven (4 6 per cent) moderately deficient, while two (14 per cent) were 
severely deficient 

Careful questioning of persons in the moderate or severe deficiency 
groups would often elicit complaints of some difficulty in vision in faint 
illumination Several complained of difficulty m finding their way to a 
seat in a darkened cinema, trouble in driving an automobile at night or of 
being abnormally sensitive at night to glaring lights 

A study of the dietary habits of this group was interesting The 
leasons for deficiency could usually be assigned to one of several obvious 
reasons The financial reason was probably most important A survey of 
the diet, consumed by control group one, which was shown to be adequate in 
vitamin A content, includes many expensive food substances The best 
sources of vitamin A, such as butter, liver, cream, eggs, cheese and pig- 
mented vegetables and fruits are distinctly expensive items Persons who 
are forced to live on a frugal budget, whether they live at home or par- 
ticularly if they eat in restaurants, can easily become deficient m vitamin A 

Peculiarities in food habits which cause foods rich m vitamin A or 
carotenoid substances to be avoided or disliked were responsible for several 
mild and moderate instances of deficiency Another interesting group 
comprised those few persons (usually women) who because they feared 
obesity or were trying to reduce avoided many of the foods rich in vitamin 
A The literature is replete with many papers emphasizing that a poorly 
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chosen reducing diet may cause any of several different deficiency syn- 
dromes Vitamin A deficiency is no exception to this well known clinical 
observation Such evidence indicates strongly the need for competent 
medical advice m the planning and supervision of any i educing regime 
Results secured by other workers, testing supposedly normal persons 
for \atamm A deficiency, can be compaied to the results obtained m this 

group 

Jeans and Zentmire"^ tested 404 children, ages ranging from six to 15 years, 
selected at random at four different places thioughout the state of Iowa Evidence 
of vitamin A deficiency was found in 26 per cent of the rural group and 53 per cent 
of the village group In an urban group the proportion of deficiency for the higher 
economic level was 56 per cent, for a middle level 63 per cent and for a low economic 
level 79 per cent The low figure for the rural district can be accounted for by the 
abundance of dairy and vegetable products in the diet of the average farmer Where 
tested, 95 per cent of the deficient persons had a return of the photometer reading to 
normal and disappearance of the deficiency, following oral ingestion of either vitamin 
A or carotene concentrates Sandler « in studying a group of children living m an 
orphanage obtained results similar to tlie above 

Frandsen^ and Edmund® have published extensive studies on this subject and 
have tested many hundreds of subjects, including both children and adults These 
investigators found that the percentage of deficiency for vitamin A varied for each 
o-roup tested In one group, 65 per cent of apparently healthy school children from 
Copenhagen were found to show deficiency Children from orphanages were de- 
ficient in an even greater percentage of cases Of groups of adults tested, the per- 
centage of deficiency varied considerably from low to very high figures, in one in- 
stance reaching 90 per cent Diet and economic conditions were the important 
factors in determining the degree of deficiency 

Park ®> '' in testing groups of adults for vitamin A deficiency by the photometer 
method found it to be present in percentages comparable to those obtained by Frand- 
sen^ and Jeans and Zentmire'^® for children The rural group showed much less 
deficiency than the urban group Women trying to reduce weight and persons who 
ate irregularly or improperly in restaurants were commonly found to be deficient 
Park was able to cause the photometer reading to return to normal in practically every 
instance in a group of deficient persons who were given carotene orally 

These studies conducted in widely scattered locations (Denmark, Iowa, 
Chicago, Oklahoma and Boston) suggest the need for revision of our cui- 
rent conceptions of the prevalence of vitamin A deficiency which are based 
upon the old viewpoint, that marked hemeralopia, xerophthalmia or kera- 
tomalacia must be present before this diagnosis can be made Hess and 
Kirby m 1933, sent questionnaires to 50 leading ophthalmologists in this 
country and found that but few cases of severe night blindness or kera- 
tomalacia were observed On the other hand evidence is accumulating to 
suggest that even clinically detectable night blindness is by no means rare 
if one carefully questions those persons whose photometer readings show 
marked impairment of dark adaptation In the present senes several 
persons with such readings complained of difficulties referable to night 
blindness Park® found 12 persons Avho complained of night blindness 
One can conclude that clinically detectable \itamin A deficiency, while un- 
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common, is not as rare as formerly believed Howe\er, the evidence already 
available indicates strongly that suh-chnical degiees of vitamin A deficiency 
are very common 

This raises the question of the adequacy of the average American diet 
in regard to the entire vitamin content McLester,^^ in discussing general 
malnutrition, points out that man’s diet is seldom faulty m respect to one 
factor alone Editorially, the Journal of the American Medical Associa- 
tion'^^ comments “ The physician is chiefly interested m nutritional failure 
not because of its relation to scurvy, ben ben or any other well defined 
disease, but because it produces numberless vague poorly defined states of 
ill health To prevent nutritional failure, the diet should be considered as 
a whole, and all essentials, whether vitamin, protein or mineral, should be 
accorded equal importance ” 

A situation, entirely comparable to the sub-clmical type of vitamin A 
deficiency, exists in this country in regard to vitamin C deficiency Dall- 
dorf remarks that, judged by clinical criteria, scurvy is uncommon in this 
country An acquaintance with experimentally produced scurvy, however, 
indicates that various degrees of deficiency associated with a number of 
morbid changes can occur without classic symptoms or signs of the disease 
Studies with the recently developed capillary fragility test ” as a measure of 
sub-clmical scurvy and the direct determination of the amount of ascorbic 
acid in the blood plasma suggest that sub-clmical degrees of scurvy are 
common 

Recent development of quantitative methods of determining other vita- 
min deficiencies has made the subject of sub-chnical deficiencies a practical 
and not a theoretical concept That sub-chnical degrees of deficiency 

for any or all of the vitamins exists seems very likely The entire subject 
seems worthy of much consideration, and the future may change our present 
concept of what constitutes an adequate diet for the American people 

Group three comprised 103 ambulatory patients convalescing from the 
usual run of diseases which one finds on a general medical ward No very 
sick or bed-ridden patients were tested, because the subject had to be well 
enough to walk to the dark room, sit on a stool for 20 minutes and other- 
wise cooperate in the test With about a dozen exceptions, the tests were 
performed shortly before discharge of the patient Patients with liver and 
gastrointestinal diseases were tested on admission if they were able to walk 
to the dark room An ophthalmoscopic examination was done on each of 
these patients and only those with normal fundi and clear cornea and lens 
were used It was found that cataracts, glaucoma, corneal opacities and 
various types of retinitis caused low photometer readings 

Thirty-four (33 per cent) of those tested showed no deficiency While 
group three is small, they represented, on the whole, those witli less serious 
illnesses, often of short duration 

Forty-three (41 7 per cent) were found to be mildly deficient in vitamin 
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A, 18 (17 6 per cent) moderately deficient, and eight (7 7 per cent) se- 
verely deficient 

The sharp increase in the percentage of moderately and seveiely deficient 
persons in this group as compared to groups one and two can be explained as 
follows 

(1) The persons in this group belong foi the most part in the lower 
economic level 

(2) Many had diseases which caused anorexia, vomiting, diarrhea or 
otherwise hindered the proper ingestion and absorption of the vitamin 

(3) Many were entirely ignorant of what constituted an adequate diet 

(4) Some had fever, infection or other disturbance which increased the 
metabolic need for vitamin A 

(5) Several had liver damage which prevented the proper storage of 
vitamin A or the conversion of carotene to vitamin A 

No attempt will be made to correlate vitamin A deficiency with all the 
diseases found in this group The numbei of peisons with each disease 
studied IS too small for analysis The study of a larger series, utilizing 
a portable photometer so that readings can be obtained from patients too 
sick to be moved, is at present under way and will be the subject of a later 
report The results given here 'are really those of convalescent persons, 
and should not be taken as representative values of disease during its most 
severe manifestations Undoubtedly, tests conducted on bed-ridden patients 
at the height of their illness will show an even greater degree of vitamin 
A deficiency than was present in members of gioup three 

Typical photometer readings obtained of persons from both groups 
two and three, who weie considered to be either moderately or severely 
deficient, are tabulated in table 3 It can be readily seen that the photom- 
eter readings of this group are noticeably different from those of the con- 
trol and mildly deficient group Several persons in the moderately and 
severely deficient group had stigmata clinically suggesting vitamin A de- 
ficiency (i e , dry skin, hyperkeratosis follicularis of the skin, dry conjunc- 
tivae or the subjective complaint of poor vision in dim illumination) Of 
the persons who saw the photometer light only through wedge opacity zei o, 
one or two would usually complain of some manifestation of hemeralopia if 
carefully questioned However, in most cases the degree of disability was 
not such as to cause them to seek medical advice specially for that complaint 
In a group, at present under study, an attempt is being made to correlate 
photometer readings with these mild subjective and objective clinical evi- 
dences of vitamin A deficiency 

Frandsen^ noted that persons with hemeralopia (as detected by tests 
for distinction power) often complained of palpitation, dry skin, dry mucous 
membranes, changes in sweat secretion, asthenopia, photophobia, mouches 
volantes, while the physical examination occasionally showed changes in 
the conjunctivae of a mild degree and dryness of the skin Park ^ observed 
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that persons with very low photometer readings showed one or more of the 
following general lack of vigor, easy fatigability, lack of luster of the 
cornea, nervous irritability, ptosis of eyelids and various visual difficulties 
including true night-blindness 

These studies serve to indicate that while vitamin A deficiency rarely 
causes serious tiouble, it may interfere with the efficient functioning of the 
body and cause many vague and annoying disturbances which detract from 
the desirable vim and vigor of life 

Table III 

Representative Photometer Readings Obtained on Persons Moderately and Severely Deficient 

in Vitamin A 


Subject 

Remarks 

Initial Reading 

Ten Minute Reading 

Wedge 

Diaphragm 

Wedge 

Diaphragm 

Patient 

Diabetes Mellitus 

2 

14 

4 

16 

Patient 

Hepatitis 

0 


1 

14 

Student 

Disliked Many Foods 

2 


4 

10 

Patient 

Active Malaria 

3 


5 

10 

Patient 

Multiple Myeloma 

2 

12 

4 

12 

Patient 

Chronic Diarrhea 

3 

6 

4 

6 

Patient 

Bleeding Peptic Ulcer 

3 

4 

4 

6 

WPA Worker 

Chronic Sinusitis Poor Diet 

3 

10 

5 

8 

Patient 

Early Cirrhosis 

3 

8 

4 

8 

Patient 

Portal Cirrhosis 

2 

8 

4 

14 

Technician 

Poor Diet 

2 


4 

12 

Patient 

Cancer of Colon — Diarrhea 

1 

16 

2 

8 

Patient 

Ulcerative Colitis 

2 

10 

3 

6 

Patient 

Obstructive Jaundice 

2 

6 

3 

8 

Patient 

Generalized Carcinomatosis 

1 

10 

2 

6 

Orderly 

Poor Diet and Food Dislikes 

4 

14 

5 

10 

Patient 

Chronic Alcoholism 

2 

6 

4 

10 

Patient 

Lobar Pneumonia 

2 

6 

5 

12 

Patient 

Catarrhal Jaundice 

3 

14 

4 

12 

Student 

Poor Diet 

3 

8 

4 

14 








Vitamin A Deficiency Due to Disease 

Evidence of vitamin A deficiency may develop even though the daily 
intake of the vitamin is theoretically sufficient to supply the needs of the 
body V itamin A and the carotenoid substances must not only entei the 
body, but must be completely absorbed from the gastrointestinal tract as 
well as changed and stored m the liver before being leady for use b)’- the 
body 

On a theoretical basis it can be predicted, and fiom the literature can be 
gathered much evidence to shows that vomiting, various types of gastro- 
intestinal and gastro-colic fistulae, changes in the gastrointestinal mucosa, 
lack of pancreatic secretion and chi onic diarrheas can all hinder the proper 
absorption of vitamin A and carotene ®’ Evidence is also available 
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to show that theie may be a diffeiential absorption of pure vitamin A and 
carotene Undei certain conditions one may be absorbed where the othei 
IS not “ Where such pathological conditions exist it is necessary to inciease 
the intake of vitamin A many times over normal to compensate for the in- 
efficient absorption 

Three persons who were ambulatoiy and had diairhea of at least six 
months’ duration were tested with the photometer The results ai e included 
among the results tabulated in table 3 Two weie treated for four weeks 
with 10,000 units (U S P ) of carotene daily with no improvement m the 
photometer readings Park ® reports that where diarrhea existed m his 
patients no improvement was noted m the photometer readings if the usual 
oral dose of carotene was utilized These results suggest that the dose of 
vitamin A m the presence of poor absorption must either be increased 
enormously or some vitamin A preparation given parenteially Parenteral 
injections have been shown to be effective both experimentally ” and in 
humans 

Since the liver selves to store vitamin A, release it according to the body 
needs and convert caiotene to vitamin A, one would expect liver damage to 
cause vitamin A deficiency It has long been known that liver disease could 
cause even clinically detectable vitamin A deficiency Examination of 
livers post-mortem for the vitamin A content showed that livers with dif- 
fuse damage, caused by fibrosis, inflammation or tumor, had marked reduc- 
tion m the amount of vitamin A stored 

Photometer tests, both in the present series and in cases reported by 
Park ® and others,^^ show that practically every patient with liver disease 
gave low readings Of six persons with liver disease, who were able to be 
ambulatory, all gave low readings on the Birch-Hirschfeld photometer 
The readings of four of these cases aie included in table 3 The diagnoses 
included toxic hepatitis, catarrhal jaundice and portal ciirhosis Two of 
these were treated with carotene with little or no change m the photometer 
reading One woman with hepatitis took carotene, 20,000 units (U S P ) 
daily, for five weeks In spite of this large dose, the photometer readings 
did not improve until the jaundice cleared, when within one week a change 
was noted The patient was discharged before the study could be completed 
Parenteral injection of vitamin A has been reported as successful in liver 
disease Since the liver serves to convert carotene to vitamin A, one would 
expect on theoretical grounds that vitamin A concentrates would’ be a better 
source of vitamin A than carotene However, no data are available to show 
this 

Aside from absorption and storage, metabolic changes influence the 
amount of vitamin A needed by the body Fever, « infection and pre<r- 
nanc)- have all been shown to increase the need for vitamin A Wendt^® 
has shown m experimental animals that the presence in the blood stream of 
an increased amount of thyroxin diminished the vitamin A reserve In 
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addition he was able to show that a high basal metabolic rate in humans 
increased the need for vitamin A Not enough data have been collected yet 
to show what the photometer readings would be in persons with hyper- 
thyroidism 

Park ® has noted in his series of cases that persons with fever and in- 
fections of various types often had low photometer readings Edmund 
believes that pregnant women not only have a greater metabolic need for 
vitamin A but that gastrointestinal absorption of this vitamin is less 
efficient during pregnancy 

It is evident from the data aheady on hand that the subject of vitamin A 
deficiency m various diseases is extremely important and its significance 
only beginning to be realized 

Results of Therapy of Vitamin A Deficiency 

Belief m the specificity of essential hemeralopia as a measure of vitamin 
A deficiency (whether detected clinically or by means of a photometer or 
other instrument) rests on the prompt disappearance of both the subjective 
and objective manifestations following vitamin A therapy 

Empirically it has been known since the time of Hippocrates ® that 
certain types of hemeralopia would disappear when treated with liver 
However, it remained for Bloch and Blegvad to correlate the lack of 
vitamin with essential hemeralopia, xerophthalmia, xerosis conjunctivae and 
keratomalacia 

Spence noted that gross hemeralopia improved m three to five days 
and entirely disappeared in from seven to ten days when cod-hver oil and 
butter were given in large amounts Aykroyd and others have re- 
ported similar results 

Every investigator who has studied vitamin A deficiency by means of a 
photometer or determination of distinction power has noted a return to 
normal readings after a period of vitamin A ingestion Frandseii ^ and 
Edmund ® used cod-hver or hahbut-hver oil concentrates and found that 
most readings became normal within three weeks Jeans and Zentmire ^ 
used three teaspoonfuls of cod-hver oil daily and found that the recovery 
period varied from four days to six weeks, with an average of about 12 
days Later these same workers noted that similar results could also be 
obtained with either cod-hver concentrates or carotene Park ® used caro- 
tene in oil (daily dose equivalent to 15 teaspoonfuls of cod-hver oil) and 
found that the photometer readings returned to normal in from six to 41 
days 

The most sti iking proof that the vitamin A supply of the body controls 
the photometer reading and distinction power was presented by Edmund 
This investigator found that a single intra-muscular injection of a vitamin A 
preparation (40,000 I U per c c ) brought about the disappearance of 
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hemeralopia and an improvement in the readings in the course of from seven 
to ten minutes 

In the present study, 14 of the persons in group two (healthy active 
adults) who showed low photometer readings were treated with vitamin 
concentrates with no change in their diet Each person recened daily a 
carotene capsule containing 10,000 U S P units of vitamin A activity 
Each person was retested at the end of two, three and four weeks on the 
therapy The results are tabulated m table 4 With one exception 
(where it took one month), the photometer reading returned to the normal 
range after either two or three weelcs Those with very low photometer 
readings noted a subjective improvement m the ability to see in the dark 
One man believed his furuncles cleared for the first time in years Several 
persons thought tliey had more “ pep ” than usual Such subjective im- 
provements are hard to evaluate and must be studied on a larger group with 
appropriate controls 

Of particular interest were three young women who ate at the same 
boarding house All showed low photometer readings The diet was ade- 
quate 111 calories but poor in vitamin A rich food With no change in diet, 
one woman had a normal photometer reading after taking carotene for 
several weeks, while no change was noted in the others 

The results obtained here, plus data collected from the literature, suggest 
that 5,000 to 10,000 U S P units of vitamin A, whether taken as cod-hver 
oil, vitamin A concentrates or carotene, will abolish all subjective and ob- 
jective evidence of vitamin A deficiency even if the diet remains inadequate 
However, if any disturbance is present which increases the metabolic need 
for vitamin A or hinders the absorption or storage, then far greater doses 
would be needed It may also be necessary to resort to parenteral therapy 

Since many of the foods rich in vitamin A are relatively expensive it 
is suggested that it would be cheaper in many instances to add some vitamin 
A preparation to the diet rather than attempt to increase the vitamin intake 
by adding foods rich in vitamin A This applies in particular to institutions 
with limited budgets and persons of poor financial means 

A word of caution concerning the excessive use of carotene would be of 
value If carotene is absorbed from the intestinal tract faster than the liver 
can convert and store it, the surplus may be stored in the body tissues and 
cause a yellow color (carotmemia) to appeal This condition may resemble 
jaundice, but is, however, neither a disease nor dangerous, and promptly 
disappears when the intake of carotene is curtailed None of the subjLts 
in this study developed carotmemia although carotene of dose 10 000 U S P 
units was taken daily for periods as long as six weeks Both’ Park ® and. 
Sandler ® had instances of carotmemia in their series when the dose of caro-’ 
tene was pushed above this level 

ClevdSd Oh?o“^ generously supplied by the SMA Corporation of 
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DEGREE AND PREVALENCE OE VITAMIN A DEFICIENCY 

Summary 

1 The hteratuie dealing with the physiology, biocheinistiy, pathology 
and clinical aspects of vitamin A deficiency is reviewed 

2 Night blindness (hemeralopia), in the absence of mtra-ociilar disease, / 
IS the earliest and most constant manifestation of vitamin A deficiency in jj 
adults 

3 In adults, night blindness may exist for years as the only manifesta- / 
tion of vitamin A deficiency 

4 Night blindness is associated with certain objectne data which can 
be measured by means of special procedures These seive as a quantitatiie 
estimate of the degrees of vitamin A deficiency and are particularly valuable 
in that they can detect deficiency long before it becomes clinically manifest 

5 The lesults of studying 274 adults by means of a Birch-Hirschfeld 
\isual photometer and data collected from the hteratuie show that mild to 
moderate degrees of vitamin A deficiency are common among man} sup- 
posedly healthy adults 

6 Financial reasons, peculiarities in choice of foods, ignorance of a 
proper diet and a desire to reduce weight, were among the factors leading 
to deficiency 

7 Vitamin A deficiency may occur even if the amount ingested daily ' 
is theoretically adequate if any condition is present which (cr) increases the 
metabolic need for vitamin A (fever, infection, elevated basal metabolic 
rate, rapid growth and pregnancy) , (6) interferes with the proper absorp- 
tion from the gastrointestinal tract, or (c) interferes with the conversion i 
of carotene or storage of vitamin A in the liver 

8 Vitamin A deficiency is probably a constant feature of liver disease, j 
and does not respond to the usual oral doses of vitamin A 
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CRYSTALLINE INSULIN ’ 

By Joseph H Barach, F A C P , Pittshwgh, Pennsylvania 

It is now 14 years since insulin was made available to the medical pro- 
fession and the lesults of a vast experience with its effects are now at 
hand About two years ago, a modified insulin, protamine insulin, was 
offered to the medical profession One of the most interesting revelations 
that came with this new insulin was the limitations of the old insulin 
When reports began coming m on the new insulin, we came to realize how 
many insulin-treated diabetics in the hands of highly experienced workers 
were not under good control at all This admission should have its sobering 
influence and its good effects 

At this point, let it be said that the newer insulins are nothing other than 
the original insulin which has been more or less modified It is as though 
the vehicle for insulin has been changed and the new vehicles are such that 
the insulin molecule which they contain is absoibed graduall)’, and therefore 
acts more slowly 

Crystalline Insulin 

One of these newer insulins is crystalline insulin Insulin was first 
crystallized by John Jacob Abel of Johns Hopkins University It is the 
purest known form of insulin substance Chemically, crystalline insulin is 
a complex protein obtained as the end-product of the bovine pancreas It 
is a complex molecule which can be broken down into such ammo-acids as 
lysine, cystine, histidine, arginine, leucine, tyrosine, phenyl-alanine, glutamic 
acid and proline While up to the present time no one of these ammo-acid 
fractions or any known combination of them has been found to produce the 
physiological effect of the whole crystalline insulin molecule, it is said to 
have been the hope of Abel that this complex molecule might be so altered 
or combined m such a way as to leave it unaffected by the gastric and in- 
testinal juices When that is attained, oral administration of insulin may 
be realized and a great want will be met Until that is achieved, insulin 
must be used by the injection method 

Insulin is an amphoteric substance It has an iso-electric point and 
above and below this point there is a zone in which its solubility is variable 
Beyond that zone the solubility of insulin is rapid and complete The upper 
limits of this zone lie usually at a pH of 6 0 to 6 2 Dr Melville Sayhun 
of Detroit has, however, prepared a new crystalline insulin whose solubility 
is complete only at a pH of 6 4 to 7 0 Its advantages may be stated in 
simple terms An insulin of greater alkalinity is absorbed more slowly bv 
the tissues and blood and this m turn slows down the glycolytic effects of 
the insulin molecule 

* Received for publication October 8, 1936 
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This new crystalline insulin was released for clinical study about six 
months ago and we have been working with it since that time Throughout 
our studies with this new preparation, we aimed at determining its clinical 
value on the basis of its effects in comparison with results already obtainable 
with standard insulin and protamine insulin 

Aims in Insulin Therapy 

The physician treating a diabetic aims at the avoidance of hyperglycemia 
and hypoglycemia He desires to accomplish this with a minimum number 
of injections, for reasons both of convenience and of economy to the patient 
These aims will be attained when we have an insulin that will have a positive 
effect in lowering the blood sugar and one that will do it without getting 
beyond our control The ideal insulin and the ideal dosage should stop 
short of producing insulin reaction or insulin shock, and its action should 
continue throughout the entire post-cibal absorptive period 

Method of Study 

Our patients ordinarily receive a liberal carbohydrate and low fat diet, 
with a commensurate amount of insulin The only change that we made in 
the routine of these patients was to substitute crystalline insulin for the 
standard or protamine insulin which they had been taking On the ap- 
pointed day, hourly blood sugars were taken from Sam to 9 p m and 
hourly specimens of urine were obtained In the following charts, the 
solid line represents the level of blood sugar while on standard insulin , the 
broken line represents the level of blood sugar after the patient had been 
taking crystalline insulin for a period of three to 14 days As nearly as 
possible, all conditions were made the same for the hospital and ambulatory 
patients 


Glycolytic Effect or Crystalline Insulin 

To what extent ciystallme insulin can accomplish this may be seen in 
the following examples 

Case 1 A diabetic patient was stabilized on diet alone and was nearly sugar 
normal about the eighth day in the hospital He had not received insulin An hourly 
blood sugar curve was made on the eighth day (chart 1) On the eleventh day, he 
was given 15 units of crystalline insulin at 8 a m and the hourly blood sugar curve 
repeated The glycolytic value of the crystalline insulin is reflected in the relative 
position of the two curves on the chart A further index of the relative values of 
these two curves is obtained by adding the milligrams blood sugar of every hour 
Without insulin the total value is 3168 mg On the day crystalline insulin was given, 
the total value of the curve was 2877 mg It is very evident that the blood sugar was 
markedly lower after the crystalline insulin, the first and only dose the patient re- 
ceived These are advantages in taking a patient having a moderate hyperglycemia 
and gl> cosuria In such a case the work done by the insulin is measured with greater 
certainty 
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A glance at tins chart iurther shows that the immediate effect of crystalline 
insulin was to lower the blood sugar from 180 mg to 77 mg m three hours It 
should also be noted that the blood sugar trend for the following nine hours was kept 
within bounds and that is important Had we given this patient a larger dose, we 
may rightly assume that the blood sugar would have reached lower levels 

Case 2 Mr T had been using standard insuhn for three years and vas under 
satisfactory control With standard insuhn the sum total of his hourly blood sugar 



Chart 1 Hourly blood sugar curves Solid line no insulin Broken line crystalline 
insulin Glycosuria depicted in lower curves 

curve was 3512 mg After he had been on the same dose of crystalline insulin, which 
was substituted for his regular insuhn, for seven days, an hourly curve for that day 
(chart 2) showed a total of 2660 mg It will be noted that the fluctuations under 
crystalline insulin were smaller and the curve was comparatively level It is in- 
teresting to note here that the insulins were given before the evening meal and while 
his blood sugar was quite high in the morning, it fell progressively during the day, 
regardless of his breakfast and luncheon having been taken without insulin In part 
this may have been due to insuhn, his own or that which was given him once daily 


Crystalline Insulin Series 

We repeated these experiments m a group of 21 diabetics, making daily 
curves while the patient was on standard insulin and again after a period of 
3 to 14 days or longer on crystalline insuhn Out of these, we found that 
12 patients showed a distinctly lower curve with crystalline msulm while 9 
showed a lower curve with standard insulin In the 12 cases, crystalline 
insuhn lowered the blood sugar to a greater extent and the entire curve re- 
mained at a more even level 

The following charts are typical cases which reacted well with crystalline 
insulin ^ 
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Total Effect of Crystalline Insulin 

We constructed curves based on the average of blood sugar levels for 
the qntire senes of cases, as they were affected by both standard insulin and 
crystalline insulin (chart 8) In this study, we found that in the entire 
series of 21 cases, standard insulin kept the blood sugar at a lower level than 
crystalline insulin for a period of 36 units of time, while the same dosage of 
crystalline insulin kept the blood sugar at a lower level than the standard 
insulin did for a period of 125 units of time 

The deduction from these observations leads us to the belief that unit 
for unit, crystalline insulin accomplishes more than standard insulin 

Effect on Urine Sugar 

Along with the hourly blood sugar, we also obtained hourly specimens 
of urine m these patients Chaits 1 and 3 are examples of the relative 
effect of crystalline and standard insulins on the total glucose metabolism 
In a way, quantitative glycosuiia reflects the glucose utilization even more 
completely than hourly blood sugars 

Duration of Effect A Single Dose 

In analyzing our curves, we find a maiked difference m the length of 
time that a single dose of crystalline insulin affects the blood sugar curve m 
different patients In the last analysis, this may represent the rate of insulin 
absorption In our experience it was evident that m juvenile diabetics, 
absorption must be more rapid or factors yet unknown are at work 

Our observations reveal that whereas m the middle-aged or older dia- 
betics crystalline insulin seemed to lower the blood sugar progressively for 
a period of 7 2 hours, m the young diabetics the downward curve was nearer 
4 2 hours’ duration The cause of this is not always easy to estimate m a 
patient having tin ee meals dailj'^ and more than one dose of insulin per day 
Whether this variability m effect is due to rate of absorption or insulin sen- 
sitivity and insulin msensitiveness, is an unsettled question 

Crystalline Insulin Failures 

There was one group of five cases m which the crystalline insulin curve 
was definitely not as good as the regular insulin curve Of these patients, 
thiee were middle-aged diabetics and two were juvenile diabetics In one 
of these young diabetics we repeated the expeiiment and found that stand- 
ard insulin was better than either crystalline insulin or protamine insulin, as 
charts 9 and 10 will show 

Insulin Reaction — Shock 

In going over the blood sugar curves and histones of the entire series, 
we found that insulin reactions and shock were four times as frequent m the 
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Chart 2 Hourly blood sugar curves After 14 days on crystalline insulin, the morning 

blood sugar was 130 mg 



Chart 3 


Blood sugar curve 


on standard and on crystalline insulin 
glycosuria, below 
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Chart S Blood sugar curves on standard and on crystalline insulin 
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Chart 6 Blood sugar curves on standard and on crystalline insulin Blood sugars by 

capillary method 



Chart 7 Blood sugar curves on standard and on crystalline insulin Blood sugars by 

capillary method 
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Chart 8 Glycolytic effect 
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Chart 10 In this patient, standard insulin was distinctly more effective than crystalline 
0 or protamine insulin 

Standard insulin periods as in the crystalline insulin periods It was note- 
worthy that in crystalline insulin cases, when the blood sugar was in the 
50 mg zone at which time reactions usually begin to manifest themselves, 
these patients failed to show the usual symptoms 

Summary and Conclusions 

Up to the present time, we have found no disadvantages whatever in 
the use of crystalline insulin, either in its administration or m its effects 
Its sugar reducing value by every means that we could determine was actually 
greater than regular insulin m 12 out of 21 cases It was less effective in 9 
out of 21 cases The absorption time of crystalline insulin is longer and its 
glycolytic effects are of greater duration Insulin reactions or insulin shock 
occurred only one-fourth as often as when standard insulin was used Be- 
cause of its slower action and lessened tendency to produce shock, larger 
doses may be used to reduce the number of doses per day 
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LOBAR PNEUMONIA, AN ANALYSIS OF 1298 CASES' 

By J Frederick Painton, M D , F A C P , and Herbert J Ulrich, 

MD , Buffalo, New Yo)k 


It is our puipose to analyze the cases of lobar pneumonia m patients 
admitted to the Buffalo City Flospital from January 1, 1927, to December 
31, 1935 During that peiiod 106,374 patients were admitted to the hos- 
pital, and of that numbei 1298, oi 1 2 per cent were considered to have lobar 
pneumonia Only those cases were included which represented unquestion- 
ably typical lobar pneumonia after critical evaluation of clinical records, 
radiographic findings and postmoitem records Roentgenograms w'ere 
made in 40 per cent of the cases m this series, while necropsies were per- 
formed on 37 per cent of those patients dying of the disease Of the 1298 
patients, 787 recovered, while 511 died, a mortality of 38 5 per cent It 
should be stated that in 32 per cent of the fatal cases, the patients died within 
12 hours after admission, while nine were moribund upon arrival If these 
patients are excluded, the corrected mortality is 37 8 per cent Even this 
figure might be considei ed excessive by some authorities However, Cecil ^ 
in a recent report on the death rate'm pneumococcal pneumonia states that 
the death rate varies considerably with the class of the patient studied, being 
lowest in piivate practice, somewhat higher m hospitals treating the better 
class, and highest in hospitals treating purely indigent cases Thus, the 
mortality at the Rockefeller Hospital is 19 5 per cent, and at the Bellevue 
Hospital 35 8 per cent f 

Despite the fact that pneumonia has diopped from second place in 1900 
to sixth in 1934, it is still one of the leading causes of death Metropolitan 
Life Insurance statistics " indicate that the 1934 death rate m pneumonia was 
79 4 per 100,000 population According to the New Yoik State Depart- 
ment of Health,® pneumonia causes more loss of life m that state than any 
other single communicable disease and is exceeded as a cause of death only 
by heart disease and cancer The annual loss of life from this cause in New 
York State alone is estimated at 12,000 

Mortality vai les m some degree from year to year, month to month, and 
markedly so m respect to age incidence and the type of invading organisms 

This yearly variation with its concomitant mortality is clearly depicted 
m figure 1 and it is apparent that m the majority of years, the mortality rate 
paralleled the incidence During the nine year period the lowest incidence 
was in 1932, while the highest was in 1929 


* Received for publication September 4, 1936 

Univ^erry'of Safo Department of Medicine, 

t The Buffalo City Hospital m many respects resembles the Bellevue Hosmtal ^ 

^“tSof indigent patients suffering from 
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An investigation of the incidence of lobar pneumonia foi the same period 
m Buffalo, N Y,"* confiimed this observation At the same time, reports 
gathered from various cities in the United States by the Metropolitan Life 
Insurance Company “ revealed that this high pneumonia incidence prevailed 
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throughout the country It was evident from a study of the yearly snow- 
fall and mean temperatures in Buffalo,® that 1929 was not particularly re- 
markable from this standpoint Analysis of typing m the present series 
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Fig 2 Monthly incidence of pneumonia and mortality For period 1927-1935 inclusive 

failed to show any predominant type during that yeai No explanation is 
offered except that the country at large was the victim of a mild epidemic 
It IS generally true that lobar pneumonia occurs chiefly during the cold 
winter months, December through March, but figure 2 indicates quite defi- 
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nitely that Apiil and May on the average produce appi oxunately as many 
cases as all of the wintei months except March It is also impoitant to 
note that though the incidence was lowest in the summer months, the mor- 
tality rate in summer was actually higher than m the corresponding winter 
months An effort was made to determine if meteorological conditions in 
any way influenced the incidence of pneumonia Although no absolute re- 
lationship could be traced, the highest incidence peaks occuired during 
months in which pi ecipitation and snowfall weie greatest, and the average 
mean temperature low This is shown in figure 3 





It is generally believed that lobar pneumonia, like most serious diseases 
occurs more often m men than in women In this series of 1298 patients’ 
969 patients were men and 329 patients were women, a ratio of about three 
to one (figure 4) The mortality among women was 31 9 per cent while 
in the men, the mortality was 41 9 per cent or exactly 10 per cent higher 
This greater incidence and the increased death rate in men most likely was 
based on such factors as occupation with its subsequent exposure mode of 
living, and alcoholic indulgence ’ 
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Color 

Negroes in Buffalo comprise 2 4 per cent of the total population In 
tins series 23 2 per cent of the patients Avere colored, 2 2 per cent were 
American Indians, and the remainder, 74 5 per cent, were white people 
Despite the fact that colored races are generally much more susceptible to 
respiratory ailments, including tuberculosis, the mortality was higher in the 
white patients than that m either the negro or Indian patients This is 
graphically shown m figure 4 
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Fig 4 Relationship of color and sex to incidence and mortality 
W — White M — Male 

C — Colored F — Female 
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Age 

Figure 5 demonstrates the effect of age upon the incidence and the death 
rate It is clear that lobar pneumonia is a veiy serious disease in infants 
under one year As children become older the mortality rate gradually 
declines until the age period of five to ten is reached when it strikes its 
lowest ebb (9 5 per cent) From that age until senility, the death rate pro- 
gressively increases in a direct proportion to the age 

The highest incidence periods seem to he between 20 and 50 Fifty- 
three per cent of the patients who developed the disease were within this age 
period The single decade showing the highest incidence occurred between 
the ages of 30 and 40 

Symptoms 

The onset of lobar pneumonia is usually described as abrupt Musser ® 
states that antecedent respiratory infection had occurred in slightly over 40 
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per cent of the Rockefeller Hospital patients Sudden onset in 58 1 per cent 
of our patients was followed by a inoitalitj of 31 7 pei cent, while in 41 9 
per cent who started gradually the moitahty was 29 pei cent If the as- 
sumption IS true that those patients who expei lenced a gi adual onset were in 
reality the victims of a pievious lespiiatory infection, it is evident that the 
so-called common cold was actually the piecuisoi of lobar pneumonia in 42 
pel cent of the cases Whether or not the type of onset boie any prognostic 
relation to the mortality is not demonstrated 
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Fig 5 Age incidence and mortality 

The common cardinal symptoms were considered, such as cough pain in 
the chest, chills, dyspnea and hemoptysis, along with the complicating svmn- 
toms, cyanosis ileus and hiccough The relative incidenee of the van om 
symptoms is shown graphically in figure 6, together with the mortality of 
the aforementioned complicating s, mptoms Although most textbooks list 
the chin as the most common characteristic symptom figure 6 cleLlv inr 
cates that the diy hacking cough was the most constant symptom m tit 
senes Obviously tins symptom, because of its frequent occmrence in prat 
tieally alUespira tory diseases, is not pathognomonic of lobar pneumonia bm 
combined ivith the other symptoms shown in the table, produces valible 
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clinical leads Pleural pain, which is geneially legarded by pathologists as 
the result of stretching of adhesions, was the next most common symptom, 
occuning in 61 1 per cent of the patients, and even though second in fre- 
quency was still nearly twice as common as chill The latter symptom, 
typical chill, occurred in only 33 2 per cent of the patients although more 
complained of mild chilly sensations It is interesting to note that Reginald 
Fitz,'^ in Peter Bent Brigham Hospital, found only a slightly higher per- 
centage (37 pel cent) While the respiratory rate was increased in prac- 
tically every instance, some patients complained of marked difficulty in 
breathing This dyspnea was present m 22 2 per cent Hemoptysis, the 
fifth most common symptom in frequency, occurred m only 21 5 per cent of 
the patients It should be mentioned that only manifest bloody sputum 
was considered hemoptysis, blood-streaked or blood-flecked sputum was 
excluded 
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Fig 6 Incidence of symptoms in lobar pneumonia 


Cyanosis, ileus and hiccough, though usually regarded as signs, are 
included m this discussion as complicating symptoms because the latter two 
frequently occur late in the course of the disease Our criterion of cyanosis 
was definite blueness of the Ups, fingernails and face, and did not include 
transient or mild duskiness It is apparent from figure 6 that although of 
rather infrequent occurrence, it was an ominous sign 

Marked abdominal distention as a result of ileus is also a serious com- 
plicating symptom It was found in only 10 1 per cent of the patients but 
carried with it a mortality of 64 per cent This symptom is probably an 
expression of profound toxemia upon the sympathetic nerve endings con- 
trolling the small intestine 

Hiccough, a rather lare symptom, occuned in only 2 per cent of the cases 
with a 20 per cent mortality 

From time immemorial lobar pneumonia has been considered the one 
disease that terminates abruptly by crisis Cecil,® on the contrary, feels tliat 
the majority of cases decline gradually by lysis Only 54 5 per cent of our 
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patients who lecovered had a sudden fall m tempeiature, in the remainder 
the temperature fell gradually by lysis 

At this point it seems advisable to recapitulate with an evaluation of 
symptoms according to the commonly accepted pathogenesis of the disease 
Blake and Cecil ® have demonstrated that the primary pathologic process in 
the development of pneumonia is a penetration of the walls of the larger 
bronchi by the pneumococci This process in addition to the tracheo- 
bronchial infection gives origin to the dry hacking cough Avhich was not only 
the earliest but the most frequently observed symptom Following the pene- 
tration of the bionchi, the organisms pass along the lymphatics of the 
fibrous septa in a rapid centrifugal direction until the periphery is attained 
In the wake of this process the alveoli are reached and ultimately perforated 
by the pneumococci This sequence makes it apparent that the exudative 
process which results in consolidation really stai ts at the hilus and proceeds 
peripherally At the same time the foregoing statement in a measure ex- 
plains why pleural pain was the second most common symptom This con- 
ception of the pathogenesis of pneumonia may serve as an explanation for 
the fact that a chill occasionally is observed after the occurrence of cough and 
pleural pain, and in this series occurred in only one-third of the patients 
Both dyspnea and cyanosis aie expressions of anoxemia which many author- 
ities feel is due to fluid on the inside of alveoli preventing the diffusion of 
gases It seems likely that dyspnea is the result of a moderate anoxemia , 
while cyanosis, with a mortality of 77 per cent, is a manifestation of grave 
oxygen lack 

At the same time, it seems quite apparent that the symptoms should be 
the earliest manifestation of the pneumonic process and precede the develop- 
ment of outspoken signs of clinical consolidation by a matter of hours vary- 
ing from 12 to 48 We noted this frequently 


Lobar Involvement 

Comparisons were made in this study in an effort to determine the rela- 
tive incidence and mortality of individual lobar involvement, multi-lobar 
involvement, and the various frequency of upper and lower lobe solidifica 
tion This IS clearly portrayed by figure 7 Righl-s.ded involvement 
including single and multiple lobe consolidation, occurred in 7S4 
( 58 1 per cent) with 300 deaths (39 8 per cent) Left-sided lesionTco. ! 
sidered in a similar fashion, occurred in 462 patients (35 6 per cent) with 
162 deaths (35 1 per cent) It is apparent that lobar pneumonia was much 
more requent in the right lung, but the mortality considered as a whole was 
on y slightly higher m this location A comparison of the frequency of im 
volvement of the upper lobes as opposed to the lower lobes rerals ihat the 
right and left upper lobes were individually affected in 18 5 ner cent of the 
patients (mortality 29 6 per cent) while the lower lobes were individually 
attacked in 48 1 per cent of the patients (mortality 33 8 per cent) This 
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indicates that individually the right lower and the left lower lobes were at- 
tacked 21/4 times as often as the upper lobes The ratio is practically the 
same as that found by Warr and Alperin “ who reported the lower lobes 
involved twice as often as the uppers 

Similar comparative studies of lobai involvement with relative frequency 
and mortality rates are described by many writers Cecil ® found the right 
side involved 666 times and the left 598 times In his series, the right 
lower and the left lower lobes were involved m about equal frequency of all 
single lobar lesions Right and left lower lobe consolidation was by far 
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Fig 7 Lobar involvement in 1298 cases of lobar pneumonia with percentage of 

mortality 

Note Figures m parentheses indicate percentage of incidence of various lobar in- 
volvement 

Consolidation is indicated by cross hatching 

Rt Upper and lower — 1 case — 0 per cent 

Rt Lung and left upper — 2 cases — 50 per cent 

Rt Lung and left lower — 2 cases — 50 per cent 

Rt Upper and middle and left upper — 2 cases — 100 per cent 

Rt Upper and middle and left lower — 1 case — 100 per cent 

Rt Upper and lower and left upper — 1 case — 100 per cent 

Rt Upper 'and lower and left lower — 1 case — 100 per cent 

Rt Middle and left lower^2 cases — 50 per cent 

Rt Upper and middle and entire left — 1 case — 100 per cent 

the commonest bilobar combination His conclusions were that the serious- 
ness of the disease varied directly with the number of lobes involved This 
IS m agreement with McCrae who, quoting statistics from 100 autopsies 
performed at the Montreal General Hospital, reported right-sided lesions 
m 51 and left-sided lesions m 32 Both lungs were involved m 17 In 29 
cases the entire lung was involved, and m 34 merely the lower lobe was 
affected The upper lobes alone were affected 13 times When double, the 
lower lobes were usually consolidated together, but m three instances the 
lower lobe m one lung and the upper lobe m the other were solidified Only 
m three were both upper lobes affected 



LOBAR PNEUMONIA 


1353 


Just why the lower lobes are more often affected than the upper lobes 
IS speculative If it is assumed that approximately 40 per cent of the pa- 
tients developing lobar pneumonia have pievious respiratory infection, and 
that lobar pneumonia, as Coryllos and Birnbaum have shown, is essentially 
a pneumococcal atelectasis due to a bronchial obstruction from a catarrhal 
plug, the anatomy of the bronchial tree with the right and left bronchus 
practically continuous with the mam bronchus, makes it appear quite logical 
that the plug should eventually locate in these lower bionchial passages 

Single Lobar Involvement 

In discussing monolobar consolidation, it is apparent from figuie 7 that 
the left lower stood out as the most frequently involved lobe, occurring in 
slightly more than one-quarter of the cases m the entire series (346 cases) 
Despite the marked frequency of involvement m this particular lobe the 
mortality was only 312 per cent, considerably less than the adjoining upper 
lobe or the opposite lower lobe The next most frequent single lobe affected 
was the right lower which occurred m 20 5 per cent with a mortality of 37 2 
per cent The right upper lobe was third m frequency with an incidence of 
14 3 per cent The left upper lobe was involved in only 4 2 per cent, but was 
associated with a high mortality (46 3 per cent) Peculiarly enough, al- 
though right-sided lesions are almost twice as frequent as left-sided lesions, 
and although the middle lobe m many cases is almost an integral part of the 
right upper, this lobe was involved m only 1 8 per cent with a mortality of 
36 4 per cent 

Multilob \R and Bilateral Lobar Involvement 

While Harlow Brooks concluded from his series of 200 autopsied cases 
that the extent of lung involvement was but of minor value as a prooiiostic 
factor 111 death m lobar pneumonia, many observers, including the authors 
have felt that it is one of the important contributory influences producmo- a 
fatal outcome 

The following table tends to corroborate this latter viewpoint, and in- 
dicates quite distinctly that mortality m multiple lobar involvement is 
directly proportionate to the number of lobes involved 

It IS interesting to note that pneumonia in more than one lobe occurred 


Table I 

Extent of Lobe Involvement m 1298 Cases 


Number of 

Lobes Involved 

Total 

Cases 

Fatal 

Cases 

Per cent 
IMortality 

One 

874 

286 

32 7 

Two 

286 

148 

Three 

133 

74 

51 7 

Four 

5 

3 

55 6 

60 0 
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m about one-tbird of the entire senes, which is slightly higher than the 
percentage found by Warr and Alperin who found multiple lobar involve- 
ment m only one-quarter of their series These authors also stated the 
mortality was higher when the disease was bilateral than when two or more 
lobes of one lung were involved 

J A Ryle “ of Guys’ Hospital, writing on the prognosis of lobar pneu- 
monia, IS of the same opinion and lists excessive bilateral involvement as 
the most serious of unfavorable factors m determining prognosis 

Table 2 substantiates the contention that bilateral involvement materially 
increases the mortality rate and adds to the seriousness of the prognosis 


Table II 

Bilateral Bilobar Involvement 


Lobes Involved 

Total 

Cases 

Fatal 

Cases 

Per cent 
Mortality 

Both lowers 

45 

27 


Both uppers 

6 

1 

16 5 

Left lower and right upper 

5 

2 


Left upper and right lower 

3 

3 


Right middle and left lower 

2 

1 


Total 

61 

34 

Av 55 7 


Alcohol 

Evidence of alcoholic poisoning, manifested chiefly by delirium tremens, 
was present in 73 patients (figure 8) All were men and 58, or nearly 80 



ALCOHOLICS HON ALCOHOLICS 
TOTAUnS CASES TOTAL IHS CASES 
DIED 53 CASES DIED 4-56 CASES 


LUETICS 
TOTAL Itn CASES 
DIED TO CASES 


NON LUETICS 
TOTAL 1131 CASES 
DIED 435 CASES 


Fig 8 Per cent of mortality m alcoholics and luetics as compared to non-alcoholics 

and non-luetics 
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pel cent, were white Fifty-three patients died with a lesultant moitahty 
of 72 6 per cent This mortality is almost double that of the non-alcoholic 
patients One might expect a higher percentage of alcoholic patients m a 
large series such as this, but it should be remembered Flarlow Brooks 
found histones of alcoholism in only five of his 200 postmortem cases 
Undoubtedly there are many more patients who were alcoholics of some 
degree but were not the severe chionic drinkers who might be expected to 
develop delirium tremens 

Some observers have felt that chronic alcoholism predisposes to certain 
lobe involvement In the present series 22 per cent of the total number of 
alcoholics developed a right lower lobe pneumonia, while m 18 per cent 
It was 111 the left lower lobe This is interesting as left lower lobe pneu- 
monia occurred m 27 per cent of the total number of patients, while right 
lower lobe consolidation occur led m 21 per cent of the total number Al- 
though the percentage difference is relatively small, it seems that alcoholics 
developed processes in the right lower lobe more often than m any other 
single lobe No explanation is offered for this coincidental finding 

Relationship to Syphilis 

Of our 1298 patients, 167 or 12 8 per cent had a positive Wassermann 
reaction, and of this number, 76 died and 91 recovered, a mortality of 45 5 
per cent This figure is 7 pei cent higher than the mortality for the whole 
senes or for the non-luetic group (see figure 8) Seventy-two (43 1 per 
cent) patients were white, 93 (55 7 per cent) were colored, and two (12 
per cent) were Indians The large number of colored patients does not 
explain this increased mortality as it was shown in figure 4 that the mortality 
actually is higher m the white race 

It was also thought that possibly fatalities occurred here because of in- 
creased age and the presence of late cardiovascular lues Investigation re- 
vealed that these fatal cases were quite evenly distributed throughout the 
age groups Only four of the fatal cases showed gross luetic meso-aortitis 
on postmortem examination The relationship to typing was inconclusive 

Again a survey of various lobar involvements was undertaken m the 167 
patients with lobar pneumonia and syphilis to establish whether any par- 
ticular lobar predilection existed The lower lobes were attacked m 41 
per cent of the cases, the uppers in only 16 2 per cent, and the middle lobe m 
only 1 8 per cent The right lower and left lower lobes were involved almost 
equally 

The problem of delayed resolution or unresolved pneumonia was also 
considered m its relationship to syphilis This complication was relatively 
uncommon m this series as it occurred in only 27 patients (1 8 per cent) 
Of these, only four (14 8 per cent) had a positive Wassermann test These 
observations are essentially the same as those made by Weinstein and Good- 
man “ (Johns Hopkins Hospital) who considered that delay in resolution 
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of the pneumonic process occurred almost as frequently m the non-syphihtics 
as in the syphilitics 

Leukocyte Count 

The total leukocyte count has long been regarded as an index to prog- 
nosis m lobar pneumonia It is usually conceded that a good leukocytic 
1 espouse indicates that the patient’s fighting forces are mobilized to combat 
the invader Total leukocyte studies were made on slightly more than 70 
per cent of the patients m the present analysis Figure 9 demonstrates quite 
clearly that the optimum total leukocyte count to ensure a good prognosis 
lies between 30,000 and 40,000 It is also evident that as the total leukocyte 
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Fig 9 Total leukocyte count in thousands 


count decreases from 10,000 dowmvaid, the mortality increases m a direct 
proportion This is to be expected because diminished resisting forces per- 
mit the infection to overwhelm tlie patient At the same time as the total 
count increases over 50,000, the mortality rate progressively increases This 
might be explained by the probability that even though the bone marrow was 
actively responding to the infection, the toxemia was so profound that death 
ensued as a resu t of its degenerating effect upon the heart, higher brain 
centers and periphero-vasomotor nerve endings 

During the past few years considerable attention has been directed to 
he diff eren lal count as adi-ocated by Schilling It is generally accepted that 
the so called shift to the left with an increasing output of young forms 
ndicates a doubtful prognosis In this survey, total poIym^Ludear 
leukocyte counts were analysed, without deriving evidence therefrom, 
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Schilling counts were performed only during the years 1934 and 1935 so 
that conclusions are unwarranted at this time 


Typing 

The type of pneumococcus was ascertained m about one-quarter, 313, of 
these patients This rather small number was due to the fact that the pro- 
cedure was relatively difficult and expensive during the years preceding 1934, 
but with the advent of the Neufeld method m 1935, this difficulty has ob- 
viously been overcome However, it is interesting to note (figure 10) that 
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NUMBER OFCASES 
NUMBER OFCASES DIED 
PERCENTACEOF MORTALITY 


Fig 10 Typing and percentage of mortality 



Fig 11 Relationship of age incidence to type 


the incidence is greatest of types I and IV and lowest of type III At the 
same time, the mortality late of type III was approximately twice that of 
any of the other types, or equivalent to the mortality of any two other types 
These observations are not new and have been previously stated by Cecil ® 
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and other authors It also can be seen from figure 2 that type I and to some 
extent t)'pe II were most common m the patients Under 40, while type III 
occurred more frequently than any other type m patients over 40 This 
partially accounts for its high mortality rate and also for its relatively low 
incidence 

It also will be seen from table 3 that t 3 'pe I was the most frequent pro- 
ducer of complications, particularly emp)'ema On the contrary, type III 
seldom or rarely produced complications This paucity was probably re- 
lated to the fact that neaily 60 per cent of these patients died in the acute 
phase of the disease before complications usually occur 

Complications 

Empyema, in our experience, was the most common complication It is 
to be remembered that emp 5 fema is always a complication and never a sequel 
One hundred and twenty patients (9 3 pei cent) developed pus in the pleural 
space This high incidence requires a few words of explanation In 69 
patients (57 5 per cent) the diagnosis of empyema was tentatively made by 
clinical examination and confirmed by paracentesis Of these, 46 recovered 
and 23 died (moitahty rate 33 3 per cent) In 13 of the other 51 cases 
diagnosed at autopsy, there was a rather massive empyema, while in 38 
there was present only a purulent exudate on the pleura The latter finding 
was designated fibi mo-purulent pleurisy, wdiich may be classified as empyema 
because this type of pleuritis is in reality a localized or loculated empyema 
Therefore, in 82 patients there were rather large collections of pus m the 
pleural space, while 38 others merely developed a purulent appearance of the 
pleura itself Many writers feel that if all fatal cases of pneumonia -were 
autopsied, the recognized percentage of empyema w^ould be considerably 
higher, and it appears that this senes supports that view^point However, if 
the cases showing only fibrmopurulent pleurisy were excluded, the incidence 
of empyema is 6 3 per cent, which is approximately the percentage found by 
Cecil® and his co-workers McCrae^® basing his statistics on the Johns 
Hopkm’s series, found only 3 6 per cent, while Musser ® estimates the in- 
cidence as being between 3 and 5 per cent Warr and Alperin,^^ in their 
large series of 2,039 cases, found an empyema incidence of only 2 6 per cent 
It IS quite likely that 7 or 8 per cent would be a more accurate figure if all 
fatal cases of lobar pneumonia were investigated post mortem Then too 
a great deal depends on whether one is to include rather minute collections 
of pus in the pleural space as empyema The mortality rate m empyema m 
this series was 62 per cent 

Pleural effusion was the second most frequent complication, occurring 
m 62 patients (4 8 per cent) This figure was considerably higher than 
that found by Warr and Alperm,^^ who recoided only eight pleural effusions 
m 2039 lobar pneumonias Joules^® reported only five effusions m his 
series of 496 cases Both of these figures seem low, if it is borne m mind 
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that in our series only 22 of the 62 effusions were discovered by postmortem 
examinations The remaining 40 diagnoses of pleural effusion were made 
by clinical examination, roentgenographic studies and confirmed by para- 
centesis In all probability most lobar pneumonia is accompanied by slight 
pleural effusions which are not diagnosed due to lack of sufficient quantity 
or hesitancy and fear of aspiration 

Next in frequency was otitis media This complication occurred in ‘48 
patients (3 6 per cent) It was by far the major complication in childhood 
Forty-two of 'the 48 cases occurred under the age of 10 This complication 
can be considered relatively mild m severity as the mortality was only 8 per 
cent, or less than the general mortality for the age group from 1 to 10 years 

Chronic fibrous pleurisy also was a frequent complication but it is such a 
natural pathological sequela to the pneumonic process that further discussion 
IS unnecessary 

Pericarditis was next in frequency occurring in 28 patients (2 1 pei 
cent) The mortality was 85 7 per cent, making this complication one of 
the gravest The majority of cases occuired in left-sided lesions which was 
to be expected inasmuch as pleuritis, pleuro-pericarditis and visceral peri- 
carditis IS the usual pathologic sequence 

Unresolved pneumonia or delayed lesolution occuried in only 1 8 per 
cent of the patients The relationship to syphilis has been discussed Tu- 
berculosis has been thought to be lesponsible foi many unresolved processes, 
but in this survey positive evidence of superimposed tuberculosis was rare, 
as will be brought out later 

Lung abscess was also a lelatively laie sequel, developing in only 16 
patients (12 per cent) This incidence was slightly higher than the Bel- 
levue series of 2122 cases, where only 9 cases were observed The mor- 
tality was exceedingly high, ending fatally in 11 (69 per cent) 

Meningitis, the most severe of all complications oi sequelae, occurred in 

13 patients (1 per cent) terminating fatally in all cases This outcome 
must be expected as meningeal involvement is practically always the result 
of an overwhelming pneumococcal septicemia 

Other complications, such as bionchiectasis, tuberculosis, jaundice and 
peritonitis, occurred rather infrequently Bronchiectasis was present in 

14 cases (18 per cent), 12 of Avhich were discoveied post moiteni Ap- 
parentl)- it is extremely rare in patients recovering from the disease Ten 
patiente subsequently developed tuberculosis It is, therefore, suggested 
that series showing a higher incidence oi tuberculosis possibly include acute 
pneumonic forms of tuberculosis Jaundice also occurred in 10 cases with 
a mortality of 70 per cent The mechanism of jaundice in lobar pneumonia 

15 rather obscure Some observers feel that it is chiefly hemolytic, while 
others attribute it to parenchymatous hepatic degeneration It is probably 
a combination of the two processes and in either event is expressive of pro- 
found toxemia and warrants a poor prognosis 
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Fatal peiitonitis occurred in 3 cases and obviously lates in the same 
category as meningitis as a complication which foretells a fatal termina- 
tion 

The other complications tabulated were so raiely observed that discus- 
sion IS of little consequence 


Treatment 

The problem of evaluating treatment was attacked with some trepidation 
Lobar pneumonia, like many other diseases, has run the gamut of therapy, 
but the consensus of modern authoiities resolves the treatment into oxygen 
and specific serum when indicated In this series an attempt has been made 
to draw some conclusions from the various drugs and therapeutic measures 
used in the past nine years (figure 12) 



digitalis SPIRITOS oxygeM glucose supportive, 
frumemti 


FATAL CA5E5 


Fig 12 Therapy of lobar pneumonia with mortality 


The first drug considered was digitalis This was used in 557 patients 
with a mortality of approximately 50 per cent The majority of those who 
leceived digitalis entered the hospital during the years 1927 to 1930 All 
were digitalized routinely During the past few years, Cohn and Lewis 
working at the Rockefeller Institute, have shown that the mortality is ac- 
tually higher m the digitahs-treated groups Inasmuch as the mortality in 
our patients treated with digitalis was nearly 50 per cent, this conclusion 
seems to be well-founded Since 1930, digitalis has been used in pneumonia 
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cases only when such indications as grave cardiac irregulai ities, auricular 
fibrillation or congestive failure developed 

The second type of therapy investigated was the use of alcohol in the 
foim of whiskey This drug was laigely used by our medical forefathers 
and IS still used routinely by many physicians today In 320 patients treated 
with routine doses of whiskey the mortality was 45 per cent, oi 7 per cent 
higher thail the general mortality This diug, like digitalis, has also been 
discontinued during the past few years and is now reserved specifically foi 
the chronic alcoholic who, in the face of pneumonia, may develop delirium 
tremens if it is omitted 

Oxygen, the third most commonly employed therapeutic measuie, was 
administered to 149 patients with a mortality of approximately 60 per cent 
To the casual observer, this high mortality might be intei preted as minimiz- 
ing the value of this form of thei apy Some explanation is obviously neces- 
sary Most of the patients who leceived oxygen were cases showing 
marked cyanosis, dyspnea or giave circulatory failure In other words, 
the majority of these cases probably would have ended fatally whether or 
not oxygen were used It should also be stated that the majority of these 
patients received oxygen by means of the mask, which is now known to be 
the least effective method of administration The cases treated in this 
fashion obviously occurred in the days prior to the use of nasal catheter or 
the development of oxygen tents and oxygen chambers Only a few of 
the patients were given oxygen early m the course of their disease There 
is no doubt m our minds that early oxygen therapy, given by the propei 
methods, is a valuable therapeutic agent 

Glucose (20 per cent dextrose) was given intravenously to 121 patients, 
and was followed by a 60 per cent mortality The same applies to glucose 
as applied to oxygen, namely, that this drug was also used in cases of evident 
circulatoiy failure where an unfavorable outcome was anticipated Even 
with this high mortality, we believe that the use of this drug intravenously 
often turns the tide m a favorable direction 

The last form of therapy investigated has been listed under the general 
term of “ supportive treatment ” By this term is meant the use of any 
drug, which can be employed to support the patient in a general way The 
judicious use of morphine, codeine, caffeine sodium benzoate, salicylates 
and quinine may be considered under this heading The latter drug was 
used in about 90 per cent of the patients treated by so-called “ supportive 
measures ” It has a long reputable recoid in pneumonia therapy During 
the past decade, a closely related drug, optochm, has been highly i egarded as 
a pneumococcicidal agent Inasmuch as no one has proved any deleterious 
effect, and, as there may be some beneficial result from quinine administra- 
tion, It has been retained as a routine therapeutic measure It should also 
be mentioned that the combating of toxemia through establishing improved 
water balance by means of forced fluids orally, and saline administered 
parenterally is also a valuable and important factor included under the term 
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*' supportive measures Likewise good nursing care must be included 
under this blanlcet term The patients treated merely by “supportive” 
tieatment had the lowest mortality, 37 2 per cent 

Pneumothorax was used m seven selected cases with only one death 
This number is too small to draw any conclusions therefrom 

Specific type I serum was also used m such a small number of cases that 
any clinical deductions are unwarranted 

Summary and Conclusions 

An analysis has been made of the lecords of 1298 patients having lobar 
pneumonia observed at the Buffalo City Hospital from 1927 to 1935, 
inclusive 

The mortality rate for the entire series was 38 5 per cent 
The incidence of lobar pneumonia and the mortality rate varied con- 
siderably from year to year 

The incidence of lobar pneumonia varied materially from month to 
month but regardless of whether it occurred m the winter or summer, the 
mortality was approximately the same 

The mortality rate was highest at the extremes of life and lowest between 
the ages of five and ten From ten years to old age, the mortality was 
directly proportional to the age 

Lobar pneumonia was three times as common in men as m women and 
the mortality rate was approximately 10 per cent higher 

The mortality rate among northern negroes was less than m the white 
race 

The mortality rate in chronic alcoholics was approximately twice that 
of non-alcoholic patients 

The presence of syphilis materially increased the mortality rate, although 
no relationship was demonstrated between syphilis and delayed resolution 
Chill was not as common a symptom as has previously been believed 
Lobar pneumonia, involving one or more lobes of the right lung, was 
one and one-half times as frequent as left-sided involvement Multi-lobar 
involvement and bilateral involvement add considerably to the mortality rate 
and the gravity of the prognosis 

Leukopenia, and leukocytoses above 50,000 were serious prognostic 
findings 

Type IV pneumonia was the most commonly observed type while type 
III was accompanied by the greatest mortality The greatest’ number of 
complications was observed m type I, while the least was seen in type III 
Type III was the most commonly observed type in patients over 40 type I 
being the preponderant type in adolescence and early life ’ 

Empyema, pleural effusion, and otitis media were the most frequent 
complications m the whole series, while pericarditis, meningitis and peri- 
tonitis were the most fatal ^ 



1364 J FREDERICK PAINTON AND HERBERT J ULRICH 

The effect of routine theiapeutic measures upon the moitahty rate was 
inconclusive 

The authors wish to express their appreciation to Dr Carroll J Roberts for his valuable 
suggestions and criticisms, and to Drs V Boeck, D Levy, and A Cirnncione for their 
assistance in the compilation of the statistics 
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FURTHER OBSERVATIONS OF THE HISTIDINE 
TREATMENT OF PEPTIC ULCER 


By Ellis W Willhelmy, M D , Kansas City, Missoioi 


In 1923, Mann and Williamson ^ reported that they were able to produce 
in dogs subacute and chronic peptic ulcers, quite like those found in man, 
by diverting to anothei part of the intestine those secretions of the duodenum 
which normally neutralize the gastric juice as it leaves the stomach 

Aron and Weiss “of Strasbourg repeated and confirmed these studies 
They came to the conclusion that these ulcers formed as a result of an ammo 
acid deficiency On this theory, they gave intramuscular injections of cer- 
tain ammo acids to dogs that had been subjected to the Mann-Wilhamson 
technic, and found that daily injections of 5 c c of a solution of 4 per cent 
histidine and 2 per cent tryptophan would prevent the development of ulcers 
m the dog This experimental work was followed by clinical trial in ulcer 
patients with marked success, according to their i eport 

In the due course of time following the publication of Aron and Weiss, 
other encouraging communications on the use of histidine m the treatment 
of peptic ulcer began to appear in the foreign literature and eventually, 
largely through the extensive advertising claims of one of our pharmaceutical 
companies, the physicians of this country weie informed of this work and 
the results reported by European investigatoi s 

The treatment of peptic ulcer constitutes such a major theiapeutic prob- 
lem that any plausible aid that holds the possibility of a cure or the elimina- 
tion of the usually accepted, protracted routine of bed rest, milk, alkali 
powders and diet over a period of months, seems to us to be worthy of con- 
sideration , so, with this thought in mind, we began to treat a series of peptic 
ulcer patients with a series of 24 daily intramuscular injections of 5 c c of 
4 per cent histidine monohydrochloride f 

Since January 1935, we have treated 42 roentgen-ray proved cases of 
peptic ulcer Of these 42 cases, we have been able to carefully follow and 
recheck closely the clinical and radiographic progress of 28 cases all of 
which have been observed for at least one year following the treatment 
Due to the natural vagaries of ulcer symptoms, we called attention in an 
earlier preliminary report ® to the necessity of conservative conclusions on 
immediate results However, in view 'of the fact that most remissions m 
ulcer patients will not last for as long as a year, we feel that although our 
series is small, we can at this time draw fairly accurate deductions as to the 
value of the treatment, both from the standpoint of immediate and final 
results 
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In order that the conclusions from this study might be judged entirely 
on the effect of this treatment alone, these patients were requested to carry 
on their usual activities of life, were given no medicine whatsoever, and 
advised to eat a general diet This latter suggestion was somewhat dif- 
ficult to carry out inasmuch as most of these patients had already taken one 
or more medical cures and were 'aware of the efficacy of frequent feedings 
and alkalies The patients who obtained relief with the first few injections 
were quiclc to branch out on their diet, but the more resistant cases were 
reluctant to take on foods that they felt had formerly caused trouble 

These cases were in no way selected but routinely placed on the treat- 
ment when they presented themselves to the clinic, regardless of the nature 
of their ulcer By this method of choice, it is obvious that some cases of 
perforating and stenosmg ulcers which could not normally be expected to 
respond to medical therapy were included in the series , so, we have shown m 
the following charts not only the results obtained in the entire senes, but 
also the results obtained m 21 selected cases The latter group was composed 
of such cases as showed uncomplicated peptic ulcer and no other physical 
ailment 

The group is composed of 17 males and 11 females, whose ages varied 
from 20 to 72 years, the average being 45 2 years (table 1) 


Table I 
Age and Sex 


Age 

20-29 

30-40 

41-50 

51-60 

61-70 

71-80 

Male 

2 

5 

4 

2 

3 

1 

Female 

2 

3 

3 

3 

— 

— 


Average age 45 2 yrs Total cases 28 

Total males 17 Total females 11 


A history of typical ulcer symptoms, with inter mittency, food and alkali 
relief, and epigastric distress two to four hours after meals, was presented 
m about 90 per cent of the cases (table 2) Four of the patients had had 
previous hemorrhages Two cases gave a history of perforation and tliree 
cases presented an entirely atypical symptomatolog}^, the diagnosis being 

Table II 


SymptomatoJogv 


Epigastric pain or distress 

25 cases 

Intermittency 

26 cases 

History of food and alkali relief 

24 cases 

Hemorrhage 

4 cases 

Perforation 

2 cases 

Atypical symptomatology 

3 cases 

No food or alkali relief 

Avg duration of symptoms 8 8 years 

4 cases 
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established entirely by roentgen-iay findings The average duration of 
symptoms was 8 8 years 

Of the 28 cases in the seri^, 23 were duodenal and five were gastric 
ulcers (table 3) The roentgen-iay findings were rechecked every thiee 
months foi one year and at the end of this time two cases of the duodenal 


Table III 

Radiographic Results 


Duodenal 

Cured 

2 cases 

Improved 

5 cases 

Unimproved 

16 cases 

Gastric 

Cured 

0 cases 

Improved 

0 cases 

Unimproved 

5 cases 


ulcer group were considered cured This deduction was based on the dis- 
appearance of all deformity of the cap, as well as a clinical course in which 
there had been no recurrence of symptoms Decreasing size of the crater, 
improvement m the appearance of the bulb, and decreasing activity of the 
stomach were the criteria on which five cases m the duodenal group were 
considered improved radiographically Sixteen of the duodenal cases were 
unimproved from the roentgenologic viewpoint None of the five cases of 
gastric ulcer showed any improvement radiographically Analyzing these 
figures, we find that approximately 75 per cent of the cases showed no im- 
provement radiographically, while 8 6 per cent were considered cured and 
21 7 per cent improved 

The clinical results of the entire series show six cases or 21 4 per cent 
received complete and total relief (table 4), a figure considerably higher 
than the percentage considered cured radiographically, but a percentage quite 
in keeping with the radiographic findings if we consider the number of cases 


Table IV 

Clinical Results in Entire Series 


Duration of 
Symptoms 

No of 
Cases 

Complete 

Relief 

Partial 
or no 
Relief 

Complete 

Relief 

with 

Relapse 

1-3 yrs 

7 

3 

9 


4-5 yrs 

3 

0 


2 

6-10 yrs 

10 

3 


1 

11-14 yrs 

3 

0 

o 

4 

15-20 yrs 

3 

0 

Z 

1 

21 plus 

2 ; 

0 

1 

1 

2 

1 

Total cases 

28 
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cured and improved radiographically This discrepancy is possibly due to 
the fact that some cases cured clinically may not have been considered cured 
radiogiaphically because of a leinammg scar m the duodenal cap Eleven 
cases, or 39 3 per cent, received only partial or no relief, and 11 cases, or 
39 3 per cent, received complete relief but relapsed -within the first year fol- 
lowing treatment Adding the percentages of the relapsing group to those 
that received only partial or no relief, we find approximately 80 per cent of 
the patients received no real permanent benefit from the treatment How- 
ever, if we group the relapsing cases that received complete relief with those 
that received permanent relief, we find that 60 per cent of the patients ob- 
tained symptomatic relief, a percentage somewhat lower than our experience 
with the Sippy management of peptic ulcer 

In the group of 21 selected cases, we find 28 6 per cent of the cases 
received permanent relief, 23 8 per cent were complete failures, and 47 6 
per cent received complete, immediate relief with relapse within the first year 
(table 5) This group of cases probably moie nearly represents the true 
curve of success and failure, as the stenosmg and perforating cases were not 
included in the final deductions 


Table V 

Clinical Results in Uncomplicated Cases 


Duration of 
Symptoms 

No of 
Cases 

Complete 

Relief 

Partial 
or no 
Relief 

Complete 

Relief 

with 

Relapse 

1-3 yrs 

7 

3 

2 

2 

4-5 yrs 

2 

0 

1 

1 

6-10 yrs 

7 

3 

1 

3 

11-14 yrs 

2 

0 

1 

1 

15-20 yrs 

2 

0 

0 

2 

21 plus 

1 

0 

0 

1 

Total cases 

21 



Ten of the patients from the selected group were given a second course 
of treatment four to six months after finishing the first course, regardless 
of whether or not they had relapsed within that peiiod It is interesting to 
note that of this group, those patients who had previously relapsed have 
all developed symptoms again following the second course of treatment 

One uncomplicated case has leceived four courses and has relapsed 
within 30 to 60 days following each course, although he received complete 
relief from symptoms during each period of treatment Sandweiss ^ has 
reported that several of his cases became symptom-free with a daily intia- 
muscular injection of water We are of the opinion that possibly the above 
case would be an excellent subject on whom to determine the psychological 
effect of injection treatment 
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Two uncomplicated cases have received three courses of treatment, and 
all have relapsed from three to seven months after the treatment The case 
that relapsed seven months after the treatment shows the longest period of 
freedom from symptoms that we have found in the relapsing group 

Two of our cases have been operated upon four to six months respec- 
tively after the completion of the injections, and in both instances active 
ulcers were present One other case died of intra-abdommal complications 
four months after completing the treatment, and an active duodenal ulcer 
was found at the necropsy 

In our earlier report, we were of the opinion that the cases in which 
symptoms had not been present longer than five years were the ones most 
likely to be benefited, but m the final analysis, we find three cases cured 
who had had symptoms from six to 10 years, and three cases whose symp- 
toms were less than five years in duration So it is apparent that the dura- 
tion of the ulcer has made no difference m the final results except from the 
standpoint that none of the remaining cases with symptoms for more than 
10 years received any improvement 

It has been our experience that most of the patients who received com- 
plete relief became symptom-free with the first few treatments, and those 
cases who received no early benefit did not improve with increasing the 
number of treatments, as we gave several patients 30 daily injections One 
case received 38 daily treatments with no improvement whatever, but be- 
came symptom-free on a carefully managed Sippy routine We haAc ex- 
perienced no reactions in any of the 42 cases we have treated and are of the 
opinion that the treatment is perfectly harmless 

In conclusion, we would like to call attention again to the fact that this 
treatment will undoubtedly produce remissions in a fairly high percenta^'e 
of uncomplicated ulcer patients, 76 2 per cent in the selected series, but the 
permanent relief is no greater than that in various other methods of ulcer 
treatment and management We have purposely not used the histidine 
treatment in conjunction with dietary and alkali routine because we felt that 
if the treatment were worth while, one of the greatest advantages it offered 
was the possibility of eliminating the monotonous routine of our usually 
accepted measures We also felt that if peptic ulcers were due to histidine 
deficiency, as proposed on theoretical grounds by the originators, dietary 
measures would not be necessary We were able to produce a remission 
with histidine in only one case of the four m whom dietary and alkali regime 
had previously failed to give relief After two years’ experience in the 
treatment of 42 patients with histidine, we are of the opinion that the results 
obtained do not justify the routine use of this procedure in the management 
of peptic ulcer patients 
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STUDY OF HYPERTENSION IN VETERANS ‘ 

By John A Reisinger, M D , Washington, D C 

In the period from October 1, 1935 to April 1, 1936, the Veteians’ Ad- 
ministration Facility m Washington, D C , discharged 1369 patients who 
had been under observation and treatment m the waids Of this numbei, 
82 had hypertension, which is approximately 6 per cent of the total numbei 
discharged Riseman and Weiss ^ quote reports from two European hos- 
pitals m which the incidence of h)'pertension among the male patients ex- 
amined was 9 6 per cent and 9 7 per cent respectively, and among the female 
patients 7 9 per cent and 25 9 per cent of the total number of women In 
these reports, however, a blood pressuie above 140 mm Hg systolic was con- 
sidered abnormal, while in this series, the figures of 150 mm Hg systolic 
and 90 mm Hg diastolic have been used as the dividing line The diagnosis 
of hypertension depends to some extent upon the examiner, the conditions 
under which the examination is made, and the reactions of the patients, thus, 
a single estimation of pressure may be too high, particularly if the patient 
IS under emotional stress Alvarez ^ reported hypertension m 53 6 per cent 
of drafted men, which suggests that the emotional tension of an examination 
under such conditions increased the blood pressure of a considerable number 
of healthy men 

The present group under study is composed of veterans of the military 
services of the United States who were patients m this hospital Many of 
them were observation cases and had not previously known of their hyper- 
tension 

Only 4 7 per cent of the whole discharged group were females of whom 
SIX comprised 7 3 per cent of the hypertensive group 

Among the men, the colored patients represented 8 2 per cent of all dis- 
charged and 20 7 per cent of the hypertensive cases This disproportion is 
sufficiently great to indicate a greater incidence of hypertension m negro 
men than m white patients from the service groups 

A characteristic of the population m Veterans’ facilities is the limited 
age period into which the majority of the patients fall While the range 
for approximately 1600 patients was from 23 years to 92 years, the average 
was 45 years with 58 5 per cent between 40 years and 49 years The 
average age of all the hypertensives was 49 8 years or approximately five 
years older than the whole group, with 51 per cent between 40 and 49 years 
The colored patients with hypertension averaged 45 5 years of age, while the 
females with hypertension averaged 52 3 years The latter group is too 
small to influence the figures greatly or to be more than suggestive of the 
trend, but it is significant that the Negroes not only have a relatively higher 
* Received for publication January 19, 1937 
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incidence of hypertension but the average age at which they appear for 
treatment is less than that of the white patients (table 1) 


Table I 

Incidence of Hypertension 



Controls 


Hypertensives 

Age 

Number 

Per cent 

Number 

Per cent 

20-29 

6 

03 

1 

1 2 

30-39 

374 

23 3 

11 

13 4 

40^9 

937 

58 5 

42 

51 2 

50-59 

188 

11 7 

10 

12 2 

60-69 

73 

46 

12 

14 6 

Over 70 

24 

1 5 

6 

73 


War Service and Post War Occupation 

Sixty-four patients in this gioup were in the Service during the World 
War, one was a veteran of the Civil War, 11 were Spanish-Amencan War 
veterans, and the lemainder were'm peace-time service Among the World 
War veterans, 32 were overseas, and some engaged in varying amounts of 
combat service The lecords show that six of these received gunshot wounds 
which in themselves were not severe enough to cause permanent disability, 10 
claimed to have been gassed, in most cases with mustard gas, and a total of 
26 gave histones of illness or injtiiies at home oi abroad dui mg their service, 
that may have affected their health subsequently It is inferred that these 
men were physically fit upon entering the Service and weie more or less 
disabled following their war-time experiences, although there is no common 
factor unless it be emotional strain that might account for the development 
of hypertension 

In many instances, high blood piessure and its complications have not 
been the reason for seeking medical care Five patients have been unable 
to do any work or very little work since discharge from Service One was 
discharged because of an injury to his back with subsequent hysterical mani- 
festations, one had a gunshot wound followed by empyema, one had measles 
with severe complications, one was appaiently well on discharge but de- 
veloped symptoms and signs of serious cardiac disease within two months 
after discharge, one has been only partially active following pneumonia, and 
one has worked very little since the Service but did not have a medical 
record during his enlistment Another veteran worked intermittently until 
1928 but had some degree of heart failure since 1918 

With the exception of the traumatic disabilities, the illnesses most fre- 
quently noted were influenza, pneumonia, and rheumatism of various types 
The Spanish War veterans usually gave a history of having had malaria, and 
one man who developed malaria m 1919 stated that he had not been well 
since One veteran, who was m the Navy, made over 225 deep-sea dives 
up to 170 feet and was always sick after coming to the surface as he was 
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not decompressed He has an excessively high pressure which has disabled 
him since the age of 32 It is impossible to say how important these ill- 
nesses and traumatisms were in causing hypei tension, but m 19 of the 26 
cases with wartime medical records, the hypertension was first noted befoi e 
the age of 40, the aveiage age of diagnosis being about 38 years for these 
26, as compared to 41 years for the whole hypeitensive group of World 
War veteians The earlier recognition of hypertension in those patients 
who had waitime illness or injury may be due to more or less continuous 
observation since their discharge 

Official records of 11 patients were available for diagnoses and treat- 
ment rendered before the appearance of clinical hypertension was noted 


One patient was first seen in 1931, at rvhich time he gave a history of hfe-long 
headaches He had taken large quantities of a proprietary analgesic He was an 
aviator during the War, had influenza and malaria in 1918 and 1919, since which time 
he had never felt well In 1931, his blood pressure was 136 sj-^stohc and 86 diastolic, 
his retinal arteries showed moderate sclerosis, the blood chemistry and urine were 
normal In 1933, the blood pressure was recorded between 174 and 200 systolic and 
106 and 128 diastolic In 1935, he died of an intracranial hemorrhage following 
congestive failure 

The headaches and cerebrovascular changes as shown by sclerosis of retinal 
arteries preceding the hypertension, suggests a relationship between the intracranial 
circulatory changes and the hypertension 

The second case was seen in 1931 because of gastrointestinal complaints His 
blood pressure during that admission was 138 systolic and 80 diastolic, and definite 
retinal sclerosis with bilateral neuroretinitis was observed without evidence of renal 
or cardiac damage In 1933, he was given a diagnosis of hypertension, and in 1935, 
the blood pressure was 170 systolic and 110 diastolic He was admitted for treatment 
of cardiac failure and showed generalized arteriosclerosis, cardiac enlargement, 
bundle branch block, normal blood chemistry except for a uric acid of 4 8 mg per 
cent, a trace of albumin and occasional hyaline cast in the urine, and normal PSP 
(phenolsulphonephthalein elimination) This patient was 39 years of age when first 
observed His father had died at the age of 31 of “ acute indigestion ” 

In this case again, the changes in the retinal arteries were the first evidence of 
vascular disease noted and this suggests that the intracranial vascular lesions pre- 
ceding the clinical hypertension may have been important causally, although gen- 
eralized vascular sclerosis appeared comparatively early 

The third patient had been seen in various facilities and offices since 1922 
During the War, he had had measles followed by otitis media and arthritis which 
persisted and greatly crippled the patient In 1926, he was diagnosed dementia precox 
and possible endocrinopathy In 1927, an albuminuria was noted, in 1931, an iritis 
resulting in loss of vision in one eye and partial loss in the other and in 1932 hyper- 
tension In 1936, his blood pressure was 170 systolic and 110 diastolic, the blood 
chemistry was normal except for a blood uric acid of 4 2 mg per cent, and no other 
evidence of renal disease was found There was slight cardiac enlargement The 
patient still complained of his arthritis, and his mental condition had required in- 
stitutional care on several occasions 

The severe chronic arthritis and otitis media, the mental illness, and the possible 
endocrine dysfunction were the important conditions preceding the development of 
hypertension in this patient 


..^'The fourth patient had been treated in Veterans’ Administration facilities since 
1923 He had otitis media while in the Service which continued as a chronic sup- 
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pui ative otitis media until 1926 when a mastoidectomy was done 1 his was followed 
by a thrombosis of the lateral sinus and an extradural abscess in the middle fossa 
He had had headaches since the War and in 1931, a retinitis suggestive of hyperten- 
sion was noted At this admission, his blood pressuie was 120 systolic and 70 dias- 
tolic but his urine showed some albumin, casts, and red blood cells The blood chem- 
istry and PSP were normal In 1936, the blood pressure was 144 systolic and 
96 diastolic, the blood chemistry and PSP were still normal except that the blood 
uric acid was 4 9 mg per cent, and the urine showed a trace of albumin and an oc- 
casional hyaline cast 

The history of an ear infection persisting for almost 10 years, resulting in an 
extradural abscess and the evidence of renal involvement with retinal changes may 
be important 

Ihe fifth patient had been seen in Veterans’ Administration facilities since 1919 
He had had various diagnoses of hysteria, petit mal, epilepsy and constitutional psy- 
chopathic state During the War, he had rheumatic fever but later saw active service 
and received a gunshot wound He was hospitalized on several occasions in mental 
institutions fot psychotic episodes In 1931, he was observed to have a low grade 
retinitis with small arteries which showed thickening The blood pressure at that 
time was 110 systolic, 90 diastolic, and the urine was negative In 1934, the blood 
pressure was 178 systolic, 126 diastolic, the blood chemistry and urine were normal 
except for a uric acid of 4 9 mg per cent 

This patient was 37 years of age when hypei tension was first discovered and 
changes in the retinal arteries had been noted three years before He also had mental 
illness with psychotic episodes 

The sixth patient, a colored veteran, had been seen from 1922 m Veterans’ Ad- 
ministration facilities He had pneumonia during his service and never returned to 
duty following his illness Since 1922, he had been diagnosed pulmonary tuberculosis 
by some and no pulmonary disease by others Hypertension was first noted in 1929 
when the patient was 36 years of age In 1936, his pressure was 196 to 220 systolic 
and 130 to 136 diastolic 

1 he patient had been very nervous, restless and easily frightened, but no definite 
cause for his disability prior to the hvpertension was found except the sequelae of 
the pneumonic infection 

The seventh patient had been under treatment since 1919 During the War, he 
was gassed and claimed to have been shell-shocked, following which he was very 
nervous with many complaints suggesting neurocirculatory asthenia He was diag- 
nosed chronic bronchitis, tuberculosis by some and not by others, psychoneurosis by 
some and not by others In 1934, he was given a diagnosis of hypertension and 
nephritis In 1935, his blood pressure was 176 systolic, 116 diastolic, the blood 
chemistry was normal except for a uric acid of 4 2 mg per cent The urine showed 
4-pIus albumin, hyaline and granular casts The PSP was normal 

The diagnosis of nephritis apparently was based on the presence of hypertension 
and abnormal urinary sediment, without any history of an acute attack It was felt, 
at a later date, that this patient did not have a nephritis primarily but showed renal 
dysfunction secondarily to hypertension The trauma during the War and the suc- 
ceeding psychoneurosis are outstanding in the history preceding the diagnosis of 
hypertension 

The eighth patient had been seen from 1921 in Veterans’ Administration facili- 
ties During the War, he was hospitalized with rheumatism of his legs and erythema 
nodosum This condition recurred m 1920 and 1933, as well as an otitis media in 
1930 He had had diagnoses at various times of diseased tonsils, effort syndrome, 
and hypertension in 1931 for the first time In 1935, his pressure was 156 systolic 
and 108 diastolic The blood chemistry was normal except for a uric acid of 42 mg 
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per cent, and the urine was negative The basal metabolic rate was ipinus 15 per cent, 
and he weighed over 200 pounds 

The diagnosis of hypertension was made at the age of 32 years He had a his- 
tory of rheumatic infection without cardiac involvement The comparativelv mild 
hypertension may have been associated with an endocrine disfunction suggested by 
the obesity and low basal metabolic rate 

The ninth patient had been seen since 1922 in Veterans’ Administration facilities 
He was qualified for limited service during the War because of a previous fracture 
of the left tibia Since 1918, he had had arthritis requiring bed care for several 
months of every year In 1929, a diagnosis of uncomplicated nephritis was made 
which improved with treatment In 1934, hypertension w’as first noted on his record, 
and 111 1936, his blood pressure was 205 systolic, 120 diastolic There was retinal 
and peripheral arteriosclerosis The blood chemistry was normal except for a uric 
acid of 5 4 mg per cent, and the P S P was normal The urine showed a trace of 
albumin in several specimens and an occasional hvahne cast wdiich w'as not considered 
sufficient to make a diagnosis of nephritis 

The recurring chronic arthritis wnth a fairly high uric acid may indicate that 
the patient had gout since the other renal findings are no greater than might be 
expected with a blood pressure of over 200 svstohc This patient was a painter by 
occupation but gave no history of lead poisoning and he had not worked since 1932 
The tenth case had been seen in Veterans’ Administration facilities since 1928 and 
given diagnoses ranging from psychoneurosis wnth depression to toxic psychosis 
Wien first observed in the hospital m 1930, his blood pressure was reported as 
130 to 142 systolic and 90 to 106 diastolic He stated that since boyhood he had been 
“high-strung,” resented authoritv, and w-anted to be free and independent He 
claims to have been slightly gassed and knocked unconscious by an exploding shell 
during service and at the time of discharge was very nervous The diagnosis of 
psychoneurosis, moderately severe, has been continued up to the present 

This patient presents a tense mental reaction without other evidence of organic 
illness as a possible explanation of his hypertension 

The eleventh patient, a dentist, had been seen as a patient in Veterans’ Adminis- 
tration facilities since 1924' In November 1924, he was examined for a Reserve 
Commission, at which time the blood pressure was reported as 130 sj'stolic and 87 
diastolic, heart and arteries normal Later in the same year, he w^as given a diagnosis 
of mitral stenosis which w'as repeated on several occasions subsequently, as well as 
the diagnosis of neurasthenia, but in 1936 there w'as no evidence of heart disease 
Hypertension was first noted m 1929 The patient dates his symptoms to the bomb- 
ing of the hospital in which he was on duty in France, and injury to his head when 
thrown by the force of the explosion Since then, he claims that he has been a 
changed person and has not been able to practice because of his nervous tremor and 
tension 

There is very little in this patient’s history ex'cept the long-standing neurasthenia 
and possible cranial trauma to account for his hypertension The neuropsvchiatnc 
consultant made a diagnosis of cerebral arteriosclerosis apparently on the basis of his 
mental reactions 

In this group which had been under observation for 5 to 17 years prior 
to the last admission to the hospital, the medical histones are very dissimilar 
Four had had arthritis of various types, three had had otitis media, one with 
mastoiditis and extradural abscess, one had had pneumonia, one influenza, 
mid one malaria There were no histones of acute nephritis in this series 
The histones of infections during Service are not much different from wdiat 
might be expected in a civilian population, and the cases are too few to 
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demonstrate any relation between specific infections and hypertension 
Only one patient in this senes developed tuberculosis during the War and 
this one was a female whose hypertension appeared many yeais after her 
pulmonaiy condition was quiescent Seveial others weie suspected of hav- 
ing tuberculosis but the later course would indicate that this was not the case 

Syphilis has frequently been cited as a causative factoi m essential hyper- 
tension although this is denied by most authors in recent years Among 
the patients who had hypertension, eight had positive blood Wassermann 
reactions, one a positn'^e Kahn reaction and negative Wassermann and six 
gave definite histones of syphilitic infection although their blood Wasser- 
mann reaction was negative while in the hospital Fifteen patients, all of 
whom were males, is an incidence of approximately 18 per cent A diag- 
nosis of syphilis on the basis of a positive Wassermann reaction only was 
made on 64 of the whole discharged group or approximately 5 per cent 
The incidence of syphilis among the hypertensives is greatei even if only 
Wassermann positive cases are considered, but it is perhaps most important 
that 11 of the 15 patients or 73 per cent were colored, which is 65 per cent 
of the total numbei of coloied patients with hypertension Among the 
white patients with hypertension, the occurrence of syphilis does not vaiy 
significantly from the geneial incidence In the Negioes, syphilitic infec- 
tion if not the basic cause of hypertension, may account for the early de- 
velopment and the severe foims with frequent ^asculal accidents 

In four of the preceding patients, examination of the retina revealed 
sclerosis of the vessels several years befoie hypertension was noted clinically 
It has been postulated before that vascular lesions in the brain ® are respon- 
sible foi many instances of hypertension although Cutler* has offered con- 
sideiable negative evidence to the contraiy The presence of cerebral 
arteriosclerosis as indicated by changes in the retinal arteries, before the 
development of any definite elevation of blood pressure, however, would 
further suggest the importance of cerebral vascular changes in the causation 
of essential hypertension 

At least four patients gave histones of cerebral trauma from falls oi 
explosions in their immediate vicinity One also had done considerable 
deep-sea diving without decompression which is said to frequently cause 
intracranial vascular changes The possibility that cranial trauma may 
cause brain lesions, resulting m chronic hypertension in some cases, is sug- 
gested It IS unlikely that this could be pro\ed by histological studies in 
view of the limited knowledge of central control of vasomotor centers and 
the anatomical pathways involved ® 

NeURO PSYCHIATRIC CONDITIONS 

In the group undei study who exhibited hypertension, 11 patients were 
given diagnoses of organic and functional mental disease of various kinds 
Five were classified as having dementia piecox, one paresis, one senile 
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psychosis and four seveie psychoneurosis Seveial otheis complained of 
psychoneuiotic symptoms of moie or less seventy, but the above foui de- 
veloped then illness duimg the War The influence of chronic anxiety 
states and other mental illness on the development of chronic hypertension 
can only be surmised, but it is true that these conditions are piesent in many 
cases before the blood pressure becomes chronically elevated The effect of 
emotion in raising the blood pressuie acutely is commonly observed and the 
“high pressure,” “ quick-tempered,” individual not infrequently has hypei- 
tension 

As an indication of psychoneurosis, it is interesting that at least eight 
of the hypertensive patients were addicted to the use of alcohol m large 
quantities Thirty-one admitted the moderate use of alcohol and 24 did not 
use it 

Obesity 

In the series of 82 patients with hypei tension, 24 gave a history of 
obesity in the past or at the time of their admission These patients had at 
some time weighed over 200 pounds, which for most individuals is definitely 
above normal The age, weight and sex were not considered in this classi- 
fication but a comparison was made with the incidence of individuals weigh- 
ing 200 pounds or over, at some time in then life, in a group of 80 patients 
who had diagnoses of benign tumor, cardiac neuiosis and urticaria None 
of this latter group suffered from hypertension or wasting illness and only 
four weighed over 200 pounds The frequent occuirence of hypertension 
among obese individuals has often been observed although the mechanism 
or significance of the relationship cannot be explained 

Endocrine disturbance is often present in both conditions and one of our 
patients presented a fairly typical picture of a Cushing syndrome with 
obesity, hypertension and diabetes Three other patients had diabetes, two 
of whom were obese while the third was not The latter patient was 71 
years of age and had a comparatively mild diabetes Hypertension has been 
reported occurring frequently in diabetes but diabetes is present in only a 
small percentage of hypertension patients " 

Heredity 

Information regarding the illnesses of other membeis of a family is 
larely sufficiently complete or accurate to draw definite conclusions concern- 
ing the hereditary influence involved in any particular type of illness , the 
colored patients, especially, often know very little about their parents or 
their brothers and sisters Fourteen records did not contain any statement 
regarding either parent However, of these patients, 10 were over 60 years 
of age themselves The age of the parents at death was shown for 48 
fathers and 47 mothers, the a\ erage being 65 years and 60 years respectively 
The fathers of se^en patients were still living and their average age was 73 
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years, while 13 mothers weie still living with an average age of 69 years In 
a few other instances, the ages of the parents were not known, but it is 
likely they would only have raised the average age as the statements were 
made that they died of old age or were old and feeble These figures would 
indicate that the males survived the females by several years and that the 
longevity of the parents of these patients with hypertension was well up m 
the normal range of life expectancy Practically all of the deaths of parents 
in earlier life were due to acute infections, accidents and child-bearing, and 
only four deaths before the age of 60 were from heart disease 

At least 37 of the veterans had one member of their family, composed of 
their parents and siblings, who had died or were suffering at that time from 
some form of cardiorenal-vascular disease, the most common being a cerebral 
accident Fourteen of these were m brothers and sisters below the age of 
60 Eleven families had two membeis, and four families three or more 
members beside the veteran patient, with cai diovascular-renal disease 

Compaied to a group of 80 non-hypertensive patients, the propoition of 
parents whose age at death was known m both gioups was about the same 
and the average age at death was several years greater in the parents of the 
hypertensive patients The age of a few more of the living parents of non- 
hypertensive veterans was given than m the other group, but hei e again, the 
average age is somewhat greater m the parents of hypertensive patients 
(table 2) 

Table II 

Parents of Veterans 





Fathers 



Mothers 



No 

Patients 

Dead 

Av 

Age 

Death Living 

Av 

Age 

Dead 

Av 

Age 

Death 

Living 

Av 

Age 

Hypertension 

82 

48 

65 

7 

73 

47 

60 

13 

69 

Non-Hvpertension 

Control 

80 

46 

62 8 

16 

70 

41 

55 4 

16 

66 


There is a definitely greater incidence of cardiovascular-renal disease in 
the immediate families of hypertensives than in the non-hypertensive group 
as indicated by the table (table 3) It is suggestive also that 22 members 
of the families of the hypertensive patients had had strokes, apoplexy or 


Table III 

Number of Families ^\lth Cardiovascular Disease in Other Members than Patient 



Hypertension 

Non-Hypertension 

Control 

One other member 

37 

21 

Two other members 

11 

4 

Three or more other members 

4 

1 
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paralysis while only tin ee i datives of the non-hypei tensive patients had had 
such conditions as indicated by the records 

Twenty-one patients were given a diagnosis of hypei tension before the 
age of 40 and of these, there was at least one other member of the family 
with cardiovascular-renal disease m nine This is about the same pi oportion 
as m the whole gi oup 

The family histoiy of the patients that died showed a high incidence of 
cardiovascular-renal disease in six, and the othei two did not give adequate 
histones 

It IS reasonable to suppose that constitutional factors, familial leaction 
patterns, and habits of living are of some moment in the development of 
hypertension This study is suggestive of this influence as indicated by the 
greater incidence of cardiovascular-renal diseases in the families of patients 
with hypertension as compared to a non-hypertensive group although the 
longevity of the parents favoied the former Even those paients who died 
of cardiovascular-renal disease were on the average above 60 years of age, 
and not infrequently the statement was made that the parents were over 70 
or 80 when they died of a stioke 

Occupation 

The occupation record was given quite completely in all cases except 10 
which included those veterans who had not worked since discharge from 
service and those who had retired many years previously because of age or 
disability Five groups were separated on the basis of the physical work 
involved m their occupation 1, clerical work, 2, salesmen and shopkeepers, 
3, professional people including doctors, dentists, lawyers, nurses, and army 
officers , 4, heavy laborers such as farmers, blacksmiths, machinists, laborers, 
etc , 5, light laborers such as carpenters, painters, housewives, chauffeurs, 
etc It obviously is impossible to accurately classify physical effort so dog- 
matically, but the following distribution with the average age is presented 
and attention is directed to the low average age of the salesman group and 
the comparatively higher average age of the clerical and professional groups 
as compared to the laboring groups The rather high percentage of the 
professional class in this series from a general service hospital suggests a 
high frequency of hypertension in individuals in such occupations (table 4) 

Table IV 


Occupation and Hypertension 



Class 

No Patients 

Per cent 

Av Age at Obs 

Clerical 

1 

10 

12 2 

52 1 

Salesmen, etc 

2 

12 

14 6 

44 4 

Professional 

3 

13 

15 8 

54 7 

Heavy laborers 

4 

18 

21 9 

49 6 

Light laborers 

5 

19 

23 1 

46 7 

Unclassified 

6 

10 

12 2 

56 9 
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It IS impossible to say fiom the records whether the individuals in the 
salesman group were high pressure types or not It seems more likely 
that they were men with some physical handicap for which they sought 
treatment eailier and who chose an occupation permitting some irregularity 
of attendance 

As would be expected from such a hospital population, the laboring 
groups are the largest Speculation as to the significance of the younger 
average age is covered m the next section 

Cardiac Eneargement 

In many instances, the 82 patients exhibiting hypertension A^ere ad- 
mitted to the hospital primarily foi treatment or study’^ of other conditions 
Thirty-four were found to have no objective evidence of heart disease and 
m SIX patients with hypertension, the cardiac involvement was considered to 
be principally of syphilitic etiology 

The average age of the hypertensive patients without heart disease was 
49 5 years, only slightly less than the general aA erage for the whole group 
Thirty''-nme patients were considered to have cardiac enlargement and their 
average age was 51 5 yeais As far as could be determined from the 
histones given by the patients and the previous records, the patients with 
caidiac enlargement had been diagnosed hypertensne an average of four 
years before their present admission, while m the whole group, the presence 
of hypertension had been known on an average of nine years 

When the incidence of enlargement m the various occupational groups 
was compared with then pioportion of the whole group, it was observed that 
the heavy laboiing group was responsible for the largest percentage with 
cai diac enlargement, definitely'^ gi eater than the per cent of this class m the 
whole group The salesman and shopkeeper group also showed a higher 
percentage with cardiac enlargement than would be expected from their 
1 epresentation in the group Excessne exertion might be expected to con- 
tribute to caidiac enlaigement but such an explanation is hardly' applicable to 
the salesman gi oup which also showed a low age at the time of obser^ ation 

Twenty-six pei cent of the patients with enlaiged hearts were colored 
while appi oxiinately 21 pei cent of the hypei tensive group were colored, 
indicating not only a high incidence of hy'pertension but also a high per cent 
with caidiac involvement The facts that the colored veterans were largely 
engaged in laboiing occupations and that 65 per cent of them had syphilis 
are undoubtedly impoitant for the explanation of this lacial tendency to 
cai diac involvement 

All the patients with mean piessuies above 170 mm Hg had cardiac 
enlaigement Most of the patients with compaiatively' low mean pressures 
also showed cardiac enlaigement but then histones and electrocardiograms 
indicated pievious attacks of coionaiy' occlusion or hemiplegia 
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Thirty-eight per cent of the patients with enlaigement also weighed oi 
had weighed ovei 200 pounds Thus 60 pei cent of the obese patients 
were in this gioup comprising about 18 per cent of all the hypertensive 
patients Due allowance foi the difficulty m detei mining heait size ac- 
curate!} in such patients should be made in mterpieting this relationship 
In the development of caidiac enlaigement in hypertensive patients, the 
height of the mean pressure, the type of occupation, syphilis, and possibly 
obesity weie piobable factois (table 5) 

Table V 


Occupation and Cardiac Enlargement 



Class 

Incidence of 
enlargement 

Per cent 

Incidence 
m series 

Per cent 

Clerical 

1 

7 7 

12 2 

Salesmen, etc 

2 

17 9 

14 6 

Professional 

3 

12 8 

15 8 

Heavy laborers 

4 

30 7 

21 9 

Light laborers 

5 

15 4 

23 1 

Unclassified 

6 

12 8 

12 2 


Electrocardiograms 

In 48 of the 82 cases, electrocardiogi ams veie reported Of these, 
23 were within normal limits Six showed only left axis dcMation as an 
abnormality and 19 presented definite abnormalities The most common 
finding was inversion of the T-wave m Lead I, which occurred nine times, 
in three instances associated with inversion of the T-waves in the other two 
leads, and in one instance, with an inverted To only Inversion of the 
T-wave in Leads II and III occurred five times each, but coincided only 
the three times previously mentioned when all the T-waves were inverted 
The voltage of T-waves was reported low (less than 0 1 millivolt) four 
times in Lead I, six times in Lead II and three times m Lead III 

The QRS voltage was reported to be less tlian 0 5 millivolts m all leads 
in three cases In the tracing of one of these patients who had had ni}' 0 - 
cardial failure for several years, the QRS complexes were W-shaped and 
death occuired during his admission The other tw^o patients had blood 
pressures that w^ere compaiativel} low and questionably abnormal They 
both had numerous complaints which did not include cardiac pain 

High voltage tracings liaAe been described as more characteristic of 
hypertension ® but none w^ere observed in this series Low voltage ORS 
complexes apparently were not related to uncomplicated hypertension 

Three tracings show^ed deep Q- waves which satisfied the usual criteria 
for significance ® One of the patients gave a history of a severe attack of 
pain about 10 days befoie his admission, and his electrocardiogram pre- 
sented changes suggestive of a healed anterior coronary occlusion and an 



1382 


JOHN A REISINGER 


acute postenoi occlusion A second patient had a history of precordial 
pain with cardiac insufficienc}'- for three yeais preceding his admission and 
showed also a negative T 3 without left axis deviation or definite cardiac 
enlargement It is probable that this patient also had had a coronary oc- 
clusion in the posterior portion of the heart The third patient had had a 
very high pressure for a number of years, but m this case, the deep Qa with 
an inverted T 3 and left axis deviation may have been the result of a trans- 
verse position of the heart m the thorax 

One patient exhibited bundle branch block and one auricular fibrillation 
One of the fatal cases showed a coronary occlusion at autopsy and two 
yeais previously his electrocai diogi am had shown inverted T-waves m Leads 
I and II Another patient gave a suggestive histoiy of precoidial pain two 
months before admission and his electrocardiogi am showed inversion of 
Ti with low voltage of Tn and T, While only one patient died from an 
acute coronary thrombosis, the histoiy of several others with their subse- 
quent clinical course, suggested that they had experienced acute attacks 
probably involving the postenoi portion of the heart or small vessels In 
any event, charactei istic electrocardiographic abnormalities which might 
not be due to coronary artery disease were not seen in this senes 

Blood 

Polycythemia is sometimes associated with hypertension, and in certain 
cases the iiici eased viscosity of the blood which results from the inci eased 
number of cells may at least be an added factor increasing peripheral re- 
sistance A recent case, not included in this series, exhibited a marked 
decrease in mean pressure with lelief of symptoms when the red blood cells 
were reduced 111 number 

When the blood counts of the patients in this series with hypertension 
were compared with those of a similar sized group of hospital patients with- 
out hypertension, the latter group had a greater number with hemoglobin 
above 16 gm per 100 c c or red blood cells above 5,000,000 per cu mm 
than the hypertensives True polycythemia occurred only once in the hyper- 
tensive series and the incidence of this condition as a causative factor m 
hypertension cannot be great It might be expected that a secondary poly- 
cythemia would develop, particularly m those patients with much arterio- 
sclerosis involving pulmonary vessels, but this was not the case, perhaps be- 
cause of the age group involved 

Anemia may be observed m patients with hypertension, particularly those 
associated with or due to renal disease In this series, 312 per cent of the 
patients had a hemoglobin content of less than 14 gm per 100 c c in their 
blood, while in the control group, the percentage of patients with a hemo- 
globin below 14 gm per 100 c c was 21 3 pei cent Only eight of the 25 
hypertensives with some degree of anemia had manifestations of kidney 
dysfunction, principally albuminuria and cyhndruria (hyaline casts) , micro- 
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scopic hematuiia having been lepoited only once and an elevated N P N 
(non-protein nitrogen) three times 

Renal Function 

The association of renal disease with hypertension is commonly observed 
but the etiological relationship of one to the other is usually obscure Un- 
less there is a history of an acute nephiitis oi some other renal condition such 
as polycystic kidney, the signs and symptoms of renal involvement seem to 
follow the development of hypertension 

The recent investigations of Goldblatt et al and of Wood and Cash^^ 
demonstrate that hypei tension of varying degrees of severity may be pro- 
duced in dogs by constiiction of the lenal aiteries without causing apparent 
loss of renal function It is possible that a mild involvement of the kidneys 
occurs in man which may not affect the function or cannot be detected by 
our clinical methods, but is sufficient to cause an elevation of blood pressure 
At present, such a hypothesis would pi obably involve a chemical factor caus- 
ing generalized constriction of the arteiioles, and confirmation of such an 
etiological theory in human beings has been and will continue to be con- 
fronted by many technical difficulties and opposing data 

In this series, only two patients gave a history of an acute renal involve- 
ment preceding or accompanying the hypertension, one an acute nephritis, 
and the other a pyelonephritis with obstructing renal calculi 

Various tests of renal function were performed on 56 of the 82 patients 
and while some show changes which were interpreted as indicating renal 
dysfunction, not infrequently the kidney failure has been secondary to con- 
gestive heart failure In these cases, if the patient regained his cardiac 
compensation, the renal function became normal 

In a control group of 63 hospital patients not exhibiting increased blood 
pressure, the N P N was reported to be greater than 35 mg per cent mil 
or 17 4 per cent, and of these, two had definite arteriosclerosis, one died of 
a coronary occlusion, one had chronic nephritis and the remainder had other 
severe systemic illnesses Determinations of the N P N were reported for 
56 of the hypertensive patients, and of these, 14 or 25 per cent were above 
35 mg per cent The highest value was 88 3 mg per cent for a patient who 
gave a definite history of renal obstruction It appears that an elevated 
NPN occurs comparatively infrequently in hospital patients who do not 
have hypertension or other evidence of cardiovascular involvement 

The blood uric acid was reported on the same patients in the two groups , 
44 per cent of the hypertensives had a blood uric acid of 4 mg per cent or 
above, as compaied to 27 per cent in the control senes As indicated in 
the table (table 6), this is due largely 'to the number of hypertensive patients 
with a slight increase in the concentration of uric acid ( from 4 to 5 mg per 
cent) and the disproportion would 'be even greater if the patients with heart 
disease as well as the hypertensives were excluded from the control group 
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Table VI , 

Blood Uric Acid m Patients with and without Hypertension 



Unc Acid 
mg per cent 

Hypertensives 
per cent 

Control 
per cent 


4-5 

32 1 

17 4 


5-6 

5 1 

79 


6-7 

1 8 

1 6 


7-8 

53 

0 


About half of the hypertensive patients with elevated uric acid did not 
show any othei evidence of lenal disease as indicated by the non-protein 
nitrogen, phenolsulphonephthalein elimination, specific gravity, microscopic 
examination, and albumin The four patients with a uric acid above 6 mg 
per cent also had N P N’s above 35 mg per cent, but only five of the 21 
with uric acids between 4 and 6 mg per cent had elevated N P N ’s Five 
of the nine cases m which both the uric acid and N P N were elevated died, 
but m only one of these was death preceded by uremic symptoms and the 
others represented advanced cardiac failure 

Nine of the 14 patients with N P N above 35 mg per cent had uric 
acids above 4 mg per cent, five being above 5 mg per cent This suggests 
that an elevation of the blood uric acid occuis more fiequently in hyperten- 
sive renal insufficiency than an elevation of the N P N and the two ^alues 
do not necessarily vary togethei In the control senes, only three patients 
out of 46 with a blood uric acid of less than 4 mg per cent had N P N ’s 
above 35 mg per cent, while seven out of 17 patients with blood uric acid 
above 4 mg per cent had N P N ’s above 35 mg pei cent The magnitude 
of increase m either value was not necessarily reflected m the other, thus the 
highest N P N which was 63 mg per cent was accompanied by a ui ic acid 
between 4 and 5 mg per cent, and the highest uric acid concentration, be- 
tween 6 and 7 mg pei cent, was obtained m a patient with an N P N of only 
38 9 mg per cent The unc acid concentration frequently is inci eased with- 
out othei evidence of renal dysfunction and m conditions winch aie not com- 
monly associated with renal damage When the concentration was elevated 
m patients with hypertension, it piobably indicated deci eased kidney func- 
tion and when higher concentrations occuiied, the piognosis was unfavoi- 
able Five of seven hypei tensives with uric acid above 5 mg per cent died 
and the other two had evidence of recent coronary occlusions which they 
survived The N P N in both of these lattei cases was noimal and it is 
suggested that the hyperui icemia was extia-renal in origin Dependence 
on the estimation of the retention of one chemical substance in the blood 
IS obviously very unsatisfactory foi detecting a reduction m renal function 
m hypertension 

The elimination of phenolsulphonephthalein injected intramuscularly m 
two hours was estimated m most of, the control series along with uric acid 
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and N P N In only one case out of 16 in which the uric acid was above 
4 mg pel cent, was the PSP below 40 per cent This method of perform- 
ing the examination apparently gives ^ely little infoimation in lesser degrees 
of renal failuie 

The highest specific giavity lepoited for any specimen of mine during 
the patient’s stay m the hospital was recorded In 11 cases the specific 
giaMty was less than 1 020 but in five of these, no albumin or abnormal 
findings in the urine sediment weie reported Six showed Aarying amounts 
of albumin, three show'ed hyaline and granular casts and two show'ed some 
nitrogen retention in their blood 

In the contiol gioup, the mine of onl} nine out of 76 patients show^ed a 
specific giavity below' 1 020 Fne of these had hypertension or arterio- 
sclerosis, three had albummuiia and two moderate nitrogen retention The 
opinion has frequent!} been expiessed by othei investigators that concentra- 
tion tests aie of particulai ^alue in e\aluating kidney function, but good co- 
opeiation on the part of the patient is essential In our experience, this is 
not ahvays obtained on general w ards that can not be closely supervised 
Tw'enty-one in the Inpeitensne group showed varying amounts of 
albumin in their mine with a specific graMty of more than 1 020 No at- 
tempt w'as made to correct for the albumin 

Routine determinations of uiea oi cicatinme clearances w'eie not made 
m this series It is generall} conceded that such studies are of more ^alue 
than single estimations of one of the nitrogenous blood constituents but even 
the clearances are subject to wude \aiiations and require considerable super- 
vision The loutine perfoimance of various laboratory examinations by 
technicians without proper evaluation by the clinician of the conditions under 
which the examination W'as made or the proper contiol of the patient may 
give data that are nioie confusing than helpful A limited number of w'ell 
conceived, properly performed proceduies are of more value m the general 
study of a patient with hypertensne heart disease than many random ex- 
aminations less carefully conti oiled 

Deaths 

In this small series of hypertensives, there w'ere only eight deaths, or a 
mortality of 9 7 per cent, with an average age at death of 53 years as com- 
pared to the w'hole discharge group in which theie w'ere 91 deaths or a 
mortality of 5 6 per cent and an average age at death of 52 }ears In this 
latter group, the average age at death of the colored patients was 46 years 
and of the white patients 53 8 years 

One of the patients, aged 42 yeais, had had headaches all his life as had his 
mother During the War, he was an aviator but did not go overseas He had malaria 
from 1919 to 1922 and had not felt well since In 1931 when first examined, his blood 
pressure was 138 sj'stolic, 86 diastolic, his retinal and peripheral vessels showed some 
thickening but there was no evidence of renal or heart involvement 
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In 1933 his blood pressure was 200 systolic, 128 diastolic His headaches were 
more frequent and associated with nocturia 

In 1935 he was admitted to the hospital with congestive heart failure which im- 
proved His blood piessure was 215 svstohc and 140 diastolic The NPN was 
43 7 mg per cent on admission but dropped to 33 3 mg per cent as the signs of heart 
failure disappeared About one month after admission, he was feeling very well 
when he suddenly complained of a sensation of acid being poured over his face and 
left side He soon developed unconsciousness and died 

The postmortem examination revealed a small hemorrhage in the pons, and un- 
usually marked sclerosis of the vessels of the Circle of Willis The heart showed 
hypertrophy of the left ventricle with a small area of healed infarction The kidneys 
were about normal in size, the larger vessels showed sclerosis, the glomeruli were 
large and some showed hyahmzation 

The second patient, aged 64, was admitted in an unconscious state and died withii 
72 hours A history was not obtained but he presented evidence of a right-sidec 
hemiplegia with a hypertension of 178 systolic and 120 diastolic The blood NPN 
was 70 5 mg per cent, uric acid 7 9 mg per cent and the urine showed a few red blood 
cells, many hyaline and granular casts and 1-plus albumin 

The postmortem examination failed to reveal a localized cerebral lesion of any 
kind but the brain and ventricles were filled with fluid resembling the so-called 
alcoholic wet brain The cerebral vessels were definitely sclerotic The kidneys 
were somewhat small with adherent capsules and decreased cortical width Certain 
areas showed fibrosis with complete obliteration of the glomeruli while others were 
distended The heart was enlarged and showed swelling of the muscle fibers with 
considerable interfibnllar connective tissue Death apparently was due to renal 
failure 

The third patient was 45 years old and colored He had worked as a laboier 
until a few weeks before his first admission in 1933 at which time he had congestive 
heart failure The highest blood pressure obtained during his hospitalization was 
148 systolic and 105 diastolic His renal function was good He was admitted in 
extremis about two years later and at autopsy the heart was enlarged and presented 
a saucer-hke fibrous dilatation near the apex and a fresh mural thrombus beneath an 
area on the left ventricular wall in which the musculature was necrosed and infiltrated 
with polymorphonuclear cells The kidneys were small and contracted showing 
cellular infiltration and intertubular fibrosis The larger vessels were definitely 
sclerotic and an occasional glomerulus was obliterated 

The fourth patient was a Spamsh-Amencan War veteran, 66 years old He had 
had a diagnosis of high blood pressure and heart disease for many years but had 
been able to work as a steam engineer until three months before his admission He 
gave a history of a recent intestinal hemorrhage which had resulted in a profound 
anemia and apparently heart failure 

The postmortem revealed no tumor of the gastrointestinal tract but an area near 
the splenic flexure with many bleeding points from distended veins The aorta above 
the sinuses of Valsalva down to the iliac bifurcation was the site of a severe arteritis 
with loss of elastica, irregular fibrosis, ulceration, hemorrhage into the wall with 
fatty change, and calcareous plaque formation The heart showed fragmentation, 
swellings and granularity of the muscle fibers The kidneys showed dilated tubules 
filled with detritus with focal reaction and fibrosis about some glomeruli, although 
the tubular involvement was the most striking The liver showed a perilobular round 
cell reaction and evidence of cell degeneration which was called an infectious hepatitis 
There was a small adenoma in one adrenal It was felt that death was due to an 
infectious aortitis with the intestinal hemorrhage as contributory 

The fifth patient was a World War veteran, aged 45 His only illness during 
ser\ice was trench mouth and he had been well since discharge until 1929, when he 



STUDY or HYPERTENSION IN VETERANS 


1387 


had had kidney stones for which he \\as cystoscoped It is not known what his 
blood pressure \\as then or the exact location of the stones, but from that time he had 
not been well In 1935 he was treated in another hospital for nephritis and subse- 
quently in this hospital where he died Because of the high blood pressure, evidences 
of renal insufficiency and cerebral s\mptoms, a diagnosis of uremia was made 
Postmortem examination was refused but this case was considered to be a chronic 
nephritis with secondary hj'pertension and uremia 

The sixth patient was 74 years old and had served as a Medical Officer during 
the World War He was admitted because of senile psychosis and congestive heart 
failure, apparently dving of bronchopneumonia Postmortem examination revealed 
the usual changes of arteriosclerotic heart disease in the heart, blood vessels and 
kidneys 

The se\enth patient was a World War veteran, aged 45 He had knowm of his 
hypertension for at least five years and recently had complained of marked cardiac 
insufficiency He was semi-stuporous w'hen admitted, had an extremely high blood 
pressure wnth papilledema and numerous areas of retinal exudate Kidney function 
as evidenced by the blood chemistry and urinary findings was normal This w'as 
considered a malignant hypertension with cerebral edema Postmortem examination 
was not permitted 

The eighth patient was a World War \eteran, aged 41 He had had scailet 
fever, diphtheria and empyema in early childhood, typhoid fever at age 15, and 
during the War received a gunshot w ound and a burn with liquid fire He w'as also 
confined in a German prison camp for four months during w’hich time he first noticed 
dyspnea and edema Since discharge from the Army, he had been able to do some 
W'ork as a salesman until about 1928, but always had some cardiac insufficiency On 
admission to the hospital in 1934, he was in severe congestive heart failure and made 
very little improvement during his 18 months hospitalization Although he pre- 
sented evidence of renal insufficiency, this was considered a result of his myocardial 
failure An autopsy was not performed The diagnosis was hypertensive heart 
disease with congestive failure 

Three of the patients, therefore, were over 60 years of age , one died of 
bronchopneumonia tvith congestive heart failure, one apparently died of 
uremia while the third died following severe intestinal hemorrhages and had 
a marked aortitis, probably infectious in origin The remaining five pa- 
tients were between 37 and 47 years of age at the time of 'their death and a 
common factor that may have been responsible for their seveie and com- 
paratively short course is not apparent The immediate family histones 
indicated a fairly high familial tendency to cardiovascular disease Renal 
injury appears to have been an early factor in one case while marked cerebral 
vascular changes may 'have been important m two other cases Only one 
patient died of an mti acranial vascular accident The tw^o patients that 
died of congestive heart failure presented evidence of myocardial damage 
from coronary artery disease 

Summary and Conclusions 

The incidence of hypertension m 1369 veterans was 6 per cent 
There was a comparatively greater incidence of hypertension among the 
negro patients whose average age was about five years younger than that of 
white patients 
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A high proportion of the negro patients have syphilis which may account 
foi the early and more serious involvement 

The moi bidity history during service and subsequently, did not implicate 
any paiticulai infection as a precuisor of hypei tension 

Involvement of the letinal aiteries with' a sclerotic process was observed 
foul times before the blood piessure became chionically elevated This 
suggests involvement of the ceiebral ciiculation as a factor m the causation 
of some cases of hypertension 

Psychotic and seveie psychoneurotic manifestations were found in 13 
per cent of the cases Foui patients had suffered cerebial trauma It is 
suggested that certain chronic emotional reactions and 'brain injuiies may 
influence the central regulation of blood pressui e 

About one-third of the patients with hypei tension had been obese at 
some time in their lives as evidenced b)^ body weight over 200 pounds 

A definitely greater incidence of cardiovasculai -renal disease was re- 
ported m the immediate families of hypertensive subjects than in a control 
group 

The more laboiious physical occupations were the most common means 
of livelihood f oi about 45 per cent of the group, and the avei age age of the 
patients was lower than the professional and clerical gioups 

Cardiac enlaigement was appaient m about one-third of the patients 
The height of the mean piessuie, occupation, syphilis, and possibly obesity, 
were the most piomment factors associated with enlaigement 

Typical electiocardiogiaphic changes that aie not characteristic of cor- 
onary arteiy disease were not noted 

Polycythemia was present m only one hypertensive patient while one- 
third showed some degiee of anemia 

Examination of renal function m 56 patients levealed abnormalities of 
one or moie findings in approximately 60 pei cent of the cases A slight 
rise m the blood uiic acid occuiied most frequently 

There was very little con elation between the uric acid and the non- 
protein nitrogen values 

Congestive heart failure was fiequently responsible for renal failure 
Death occuried m eight cases or appi oximately 10 pei cent 
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TULAREMIC MENINGITIS 
Report of Case with Postmortem Observations ‘ 

By Edgar R Fund, M D , F A C P , and Milford B Hatcher, M D , 

Augusta, Geoigia 

The histopathology of tularemia is adequately described in the literature 
notwithstanding the few reports of postmortem examinations But because 
there are few repoited neciopsies the pathology of the disease is of particular 
interest m regaid to the distiibution of the lesions Last year Bernstein was 
able to collect only 18 necropsies and to these he added three of his own 
We have reviewed these cases and three additional reports by Beck and Merkel, 
Amoss and Sprunt, and Kavanaugh to deteimme the distribution of the lesions 
This study was prompted by the occurrence of a fatal case of tularemia which 
was diagnosed at autopsy, and in which the outstanding feature was meningitis 
Because there is only one report that describes the patholog}' of tularemic menin- 
gitis and f urthei more because in our case lesions were observed m organs where 
they have not been previously observed, this case is of unusual inteiest 

Case Report 

A negro girl, aged 12, was admitted to the hospital on the third day of her ill- 
ness The history was obtained from the father who had been separated from his 
daughter and it is therefore brief and incomplete No reason for the lesion on the 
forearm could be obtained 

The present illness began with fever, abdominal pain and headache, followed bv 
nausea and vomiting 24 hours later The patient appeared very ill, was semiconscious 
and the skin was hot and dry Temperature was 105 8° F , pulse 106, and respira- 
tions 24 Blood pressure was 140 systolic, 100 diastolic The lips were parched and 
the tongue furred in the center and glazed at the margins Pharynx and tonsils ap- 
peared congested Impaired resonance was elicited over the right pulmonary apex 
and scattered rales were heard at the right base The abdomen was distended, 
tympanitic and diffusely tender, especially ovei the cecum and spleen On the flexor 
surface of the left forearm near the wrist was an ulcer 3 cm in diameter, which was 
surrounded by several small vesicles The reflexes were normal The clinical 
impression was typhoid fever 

Pyrexia was continuous during the eight days of observation, between 103 and 
106 2° F , pulse increased from 106 to 160 and respirations from 26 to 40 Culture 
of the throat proved negative for diphtheria, two stool cultures failed to reveal the 
Bacillus typhosus and the Widal reaction was negative Total leukocyte count was 
8,700, with polymorphonuclear leukocytes 65 per cent, small lymphocytes 33 per cent 
and large lymphocytes 2 per cent The red blood cell count was 4,100,000 and the 

* Received for publication November 19, 1936 

From the Department of Pathology, University of Georgia School of Medicine, Au- 
gusta, Georgia 
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hemoglobin estimated at 85 per cent The tuberculin skin test was negative On the 
fifth day of hospitalization the neck was stiff and Brudzmski's and Kernig’s signs 
became positive The follow ing daj seimconsctousness w'as followed by coma The 
abdomen became rigid Tubeiculous meningitis w'as now thought to be a possibility, 
although the diagnosis of typhoid was not relinquished and an intestinal perforation 
W'as considered The cerebro-spuial fluid revealed 114 cells per cu mm , wms under 
18 mm Hg pressure but yielded negative tests for globulin The Wassermann reac- 
tion on the spinal fluid w'as negative The next day the cell count was 200 and the 
pressure 22 mm Hg Prolonged search in films from both specimens failed to reveal 
tubercle bacilli Blood and spinal fluid cultures remained sterile and the blood serum 
failed to agglutinate the organisms of undulaiit fever Coma continued and death 
occurred the eighth dav of hospitalization or the tenth dav of her illness 


Necropsy 

A necropsj' w'as performed nine hours after death 

The bodj' was that of a wmsted negro female child An ulcer 3 cm in diameter 
with a necrotic base w-as observed on the palmar surface of the left forearm just 
above the wrist In the pia-arachnoid innumerable minute yellow' foci were regularly 
distributed but barely visible o\ er all surfaces of the brain The cerebro-spinal fluid 
was yellow'ish The cord w'as not examined 

The peritoneal cavity contained about 400 c c of clear light yellow' fluid A 
small amount of fibrinous exudate was seen on the serosa of the appendix, otherw'ise 
the peritoneal surfaces w'ere smooth and glistening The right pleural cavity con- 
tained some 25 c c of turbid fluid and the surfaces were dull and congested The left 
pleural cavity contained a like amount of clear fluid and the surfaces w'ere smooth and 
glistening In the middle anterior part of the upper lobe of the right lung a firm 
airless area about 5 cm in diameter w'as palpated This, on section, was wedge- 
shaped, granular and pink but the central part 1 cm in diameter w'as yellow' and 
caseous Otherwise both lungs w'ere alike They were heavy and soggy but crep- 
itant Cut surfaces were w'et, Yielded much frothy fluid and w'ere mottled w'lth 
slightly raised reddish areas, more numerous in the right lung The mucosa of the 
trachea and bronchi w'as congested The tracheo-bronchial lymph nodes w'ere en- 
larged to 2 cm in diameter and an occasional small yellow focus was seen against 
the moist gray background 

Through the capsule of the liver, especially near the inferior border, numerous 
minute yellow areas were visible and a few' similar foci were seen on the cut surface 
The spleen was a little enlarged, weighing 130 grams Its capsule was studded with 
numerous yellow spots Similarly the cut surface was studded with round yellow 
foci, the largest about 0 3 cm in diameter The mucosa of the appendix in its distal 
third was necrobiotic and ulcerated The lymph nodes of a group near the cystic duct 
w ere slightly enlarged and several contained small caseous foci Some three or four 
left axillary lymph nodes had attained a size of 2 cm in diameter each and w'ere filled 
W'lth caseous areas, the largest 1 cm in diameter No notew'orthy changes w'ere 
noted in the other viscera 


Mtct oscopic Examination 

The floor of the ulcer of the forearm showed necrosis which involved the sub- 
jacent subcutaneous tissue In the necrotic material shadow's of macrophages were 
seen The tissues immediately around the area of necrosis were infiltrated with de- 
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•reneiating polymorphonuclear leukocytes and lymphocytes Ten representative sec- 
tions from the biain were studied In the extreme cortex of the cerebrum and in the 
submeningeal part of the pons there were numerous minute, rather wedge-shaped 
collections of small round mononuclear cells and an occasional polymorphonuclear 
leukocyte Centrally in the foci was much nuclear and cytoplasmic detritus The 
small mononuclear cells displayed pyknotic nuclei The cytoplasm while generally 
scant was occasionally increased and foamy, thus suggesting microglial origin The 
brain tissue around the foci was slightly rarefied Many of these aggregates were 



Fig 1 Section from meningeal surface of pons Note the wedge-shaped area m* 
filtrated with small mononuclear cells This focus is confined within the substance of the 
brain , however, there is a diffuse meningitis X 240 


confined within the substance of the brain, but the larger ones extended into the lep- 
tomeninges (Figures 1 and 2 ) The leptonieninges weie furthermore diffusely in- 
filtrated with small round cells and polymorphonuclear leukocytes A tendency to 
focal coagulation was noted m the infiltrate The exudate in the meninges extended 
a short distance along the vessels into the submeningeal tissue Beneath the ependyma 
of the lateral and fourth ventricles smaller foci similar to those of the cortex and pons 
were found The ependyma remained intact Endothelial swelling and proliferation 
weie noted in some of the vessels nearby No lesions were observed deep in the 
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brain The difluse infiltration of the meninges \sas noted between the folia of the 
cerebellum and here and there weie deposits of coagulated serum Slight rarefaction 
of the suhmcmngeal part of the cerebellum occuired, but no inflammatory foci weie 
seen In the choroid plexus there was nothing noteworthy 

In the thymus leticular-cell Inpeiplasia and occasional giant cell formation were 
noted The airless area in the light lung was caused b^ a pneumonic infiltration 
The alveoli w^ere filled with fibrin which enmeshed a few laige mononuclear cells, 
l 3 iiiphocytes and nuclear detiitus Caseous necrosis of the lung and exudate occurred 
centrallj Similar scatteied smaller areas and many nccrobiotic areas of local henioi- 



Fig 2 Section from meningeal surface of ce*-ebral cortex The lesion is similar to figure 
1, but extends into the meninges X 240 


rhage and edema were seen in other sections from the lungs In the liver the Kupffer 
cells appeared prominent Numerous round caseous foci without cellular detail w'ere 
encountered Necrotic areas of varying size w'ere distributed in the splenic pulp 
but were more often observed in the lymph nodules Macrophages wuth indistinct 
outlines could be seen in the periphery of some of these foci An occasional necrotic 
focus extended into and some through the capsule A thin sheet of exudate of fibrin, 
nuclear detritus and an occasional recognizable macrophage covered the spleen 
Also there w^as diffuse hyperplasia of the reticulo-endothehum and the sinuses were 
congested 

Coagulation necrosis of minute aggregates of large mononuclear cells w'as noted 
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in the medulla and reticular zone of the suprarenal The endometrium of the uterus 
was diffusely infiltrated with macrophages, some of which were collected in small 
groups which appeared neciobiotic (figure 3) Many macrophages were filled with 
engulfed particles of nuclear debris In the distal end of the appendix the mucosa 
and the submucosa were infiltrated with many large mononuclear cells laden with 
nuclear debris There was confluent focal necrosis of the mucosa with ulceration 
An exudate of fibrin and macrophages was present on the serosa (figure 4) In the 
axillary, tracheo-bronchial and supra-pancreatic lymph nodes there was diffuse 



Fig 3 Section from endometrium Disorganization of the endometrium and infiltra- 
tion with numerous macrophages, some engulfing nuclear detritus There is a tendency to 
grouping of these cells X 1000 


reticulo-endothelial hyperplasia and the sinuses were crowded with macrophages 
Necrotic foci without cellular detail were noted The largest areas occurred in the 
axillary nodes 

No acid fast organisms could be found in sections from the brain, lymph nodes, 
lungs and spleen Routine sections from the heart, aorta, thyroid, kidney, bladder, 
ovary and pancreas revealed no noteworthy changes Blood serum, obtained at 
necropsy and examined by the laboratory of the Georgia State Board of Health, ag- 
glutinated Bade) mm tula) ense in dilutions from 1 640 to 1 1280 
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Fig 4 Section from proximal third of appendix Note the necrosis and ulceration of the 
mucosa Dense infiltration with macrophages X 75 


Comment 

In this case the lesions of the cential neivous system are of especial interest 
both from the clinical and pathologic standpoint Meningeal symptoms have 
been noted not uncommonly in patients with tulaiemia, but the existence of 
tularemic meningitis was first demonstrated by Haizlip and O’Neil In their 
fatal case with meningeal symptoms the brain and cord were not examined 
•at necropsy, bu*^ injection of the spinal fluid produced tularemia in a guinea pig 
In the literature we found only one description of the histopathology of tula- 
remic meningitis, the case reported by Bryant and Hirsch They described 
lesions m the meninges, submeningeal brain tissue, ependyma, subependymal 
tissues and choroid plexus The involvement of the brain was considered an 
extension from the lesions of the meninges Our observations differ from then s 
in that isolated foci were seen within the confines of the brain (figure 1) The 
diffeience is probably due to the fact that our case represents an earlier stage 
in the pathology of the disease , their patient died on the sixteenth day of illness 
while ours died on the tenth day It would seem from our observation that the 
meningitis occurred secondarj' to tularemic encephalitis Lesions m the brain 
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Without meningitis have been repoited by Hartman In a case of tulaiemia he 
found soft, grayish yellow, neciotic or hemoiihagic aieas from 0 5 to 3 mm 
in diametei in the coipus callosum, basal nuclei, pons and the adjacent tissue 
Microscopically these lesions were charactei istic of those produced by the Bac- 
teiium tulaiensc The maiinei of production of tulaieniic meningitis is prob- 
ably the same as in tubeiculous meningitis Rich and McCordock have shown 
that tubeiculous meningitis has its origin m the discharge of bacilli into the 
cerebro-spmal fluid from adjacent older caseous tuberculous foci In the 24 
necropsies previously reported, the biam and meninges were examined m only 
four cases Two of these exhibited the lesions described above The case of 
Foulgei, Glazer and Foshaj^ showed no noteworthy changes m the brain and 
meninges, while Palmei and Hansmann described a minute pontile hemonhage 
and noted elevations on the pia-ai achnoid due to seveial layers of fatty endo- 
thelial cells 

Our repoit is of fuithei interest because lesions were observed m the ap- 
pendix, thymus and uterus In the repoited 24 necropsies the mflammatoi) 
reaction of tulaiemia was observed in the spleen in 21, lungs m 20, lymph 
nodes in 20, liver m 19 Involvement of the other organs is rare Our case 
exhibited microscopic foci of neciosis m the supiaienal Francis and Callender 
have previously noted lesions here Baidon and Berdez described congestion 
and swelling of Peyer’s patches and solitary follicles of the intestine, and numer- 
ous small yellow patches were noted in the mucosa of the stomach and of the 
small and large intestine, but they did not describe these lesions microscopically 
Simpson, and Bunker and Smith obseived congestion of the mucosa of the 
stomach and intestines Foulgei, Glazer and Foshay described the lining of the 
entire gastrointestinal tract as dull, duty, grayish pink with engorgement of the 
blood vessels Microscopically they obseived a diffuse and focal lesion on the 
serosal surface which was charactei istic of tulaiemia In Bernstein’s first case 
scattei ed punctate hemori hages wei e seen m the gasti ic mucosa , m the second, 
ulceiation of the esophagus was noted, in the thud, a necrotic focus occurred 
m the tonsil Beck and Merkel described grossly and microscopically small 
ulcers of the stomach, duodenum, ileum and ascending colon which showed the 
typical necrosis and leultocytic infiltration The cellular infiltration was con- 
fined to the mucosa Theirs was a fatal case of the typhoid form caused by 
the ingestion of labbit In our case there was a distinctive tularemic appendi- 
citis with local peritonitis which was lecognized giossly and confiimed micro- 
scopically No other lesions were seen m the gasti omtestmal tract Sections 
from the proximal two-thirds of the appendix revealed no lesions Here then,* 
we have a focal involvement of the ajipendix which could be hematogenic, yet 
the possibility of a primaiy intestinal lesion should be considered As mentioned 
above, the only case that exhibited ulceis of the stomach and intestine was re- 
ported by Beck and Merkel and in this instance the infection was caused by 
ingestion of rabbit It is not unreasonable to think that there may be two sites 
of inoculation, especially since the peison who dresses the infected animal usually 
eats it This would explain the fulminant course of some cases because of eas> 
hematogenous dissemination from the intestinal tiact That it is not necessary 
for the ingested organisms to produce a gastrointestinal lesion is evidenced b)'^ 
the report of Amoss and Sprunt In their case no gastrointestinal lesions were 
found\ although the disease was conti acted bj^ ingestion of rabbit The ap- 



CASE REPORTS 


1397 


peiidicitis and seiositis of the spleen explain the abdominal tenderness in these 
regions and the rigidity that developed later 

Involvement of the thymus and uterus has hitherto not been repoited While 
we obsen^ed no foci of necrosis in the thymus, there was hyperplasia of the 
reticulum, a change also noted in the hvei , spleen and lymph nodes The thymus 
was the only site where giant cell formation occurred In the uterus of our 
case there was diffuse endometritis Kavanaugh observed three patients who 
contracted tularemia during pregnancy and were delivered of normal babies 
during the height of infection In one case labor was premature Nor did 
coexisting tularemia endanger pregnancy m the patient of Bowe and Wakeman 
A lesion of the uteius probably occuis larely yet is one to be considered when 
pregnancy is complicated with tularemia 

Summary 

A case of tularemic meningitis is described 

The meningitis is apparently secondarj' to hematogenic encephalitis 
The distribution of the lesions of the reported fatal cases of tularemia is 
summarized and involvement of the uterus, thymus and appendix is described 
The possibility of double infection, by way of the skin and gastrointestinal 
tract, is suggested 
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RENAL AMYLOIDOSIS WITH CLINICAL FINDINGS 
SUGGESTIVE OF POLYCYSTIC KIDNEY ^ 

By Frank L Jennings, MD, FACP, Oak Tenace, Minnesota, Hugo 0 
Altnow M D , FACP, and George K Higgins, M D , 
Minneafiolts, Minnesota 

Since the beginning of the aseptic eia in suigery, geneial amyloidosis ap- 
pears to be common only in sanatoria for the caie of tuberculous patients 
Dixon reported 100 cases of pulmonary tuberculosis, 70 of whom had amy- 
loidosis Perla and Gross reported 100 cases of amyloidosis out of 112 cases 
of pulmonary tuberculosis, and Saleeby 41 out of 50 cases In a senes of 579 
autopsies at Glen Lake Sanatorium, 109 cases of amyloidosis were discovered, 
an incidence of 19 per cent The incidence is less than is usually quoted by 
tbe various authois fiom other sanatoria Rosenblatt found am 3 doidosis m 
24 4 pel cent of 451 neciopsies and Pei la and Gross m about 25 per cent of 
400 post mortems 

Of our 109 cases of amyloidosis, the following was m every lespect the 
most unusual 

Case Report 

At the age of 16 years, the patient had a cervical adenitis, at 18, cough, ex- 
pectoration containing tubercle bacilli, high fever, and a pulmonary hemorrhage 
Upon his admission to the Sanatorium in September 1921, shortly after the above 
symptoms were noted, fibroid pulmonary tuberculosis of the right middle and the 
left upper lobe w'as present as well as cavitation in the left upper lobe with a small 
spontaneous pneumothorax at the apex The urine showed no abnormalities, and Ins 
blood pressure was 116 systolic and 60 diastolic In 1922, a diagnosis of intestinal 
tuberculosis was made Sufficient retrogression of both his pulmonary and intestinal 
lesions occurred so that on November 1, 1924, he was discharged with his tubercu- 
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losis considered arrested He lemained in good health for three years and had, 
during this interval, inanv ui inalvses which showed no abnormal findings 

In 1927, albumin was found in the urine in addition to hyaline, granular, and 
wavj casts In Febiuaiy 1928 he developed an upper lespiratory infection asso- 
ciated with pain in the right lumbar region His blood pressure was 153 systolic and 
105 diastolic His urine contained 3 plus albumin and mdiij casts , phenolsulphone- 
phthalein excretion was 22 5 per cent, blood urea 38 mg , and non-protein nitrogen 
77 mg per cent In January 1930, he was confined to bed for four days because of 
an acute upper respiratory infection , his right kidney was palpable and tender at this 
time He had many recurrences of these respiratory infections and “ kidney pains ” 
In February 1932, the lymph nodes on the right side of his neck became palpable, 
enlarged, and eventuall> suppurated with the foimation of a sinus which healed after 
four months 

Betw'een 1930 and 1932 his blood pressure varied betw'een 130 systolic and 88 
diastolic and 148 systolic and 102 diastolic In May 1932, it wms 128 systolic and 80 
diastolic His urinalysis showed specific gravity 1017, albumin 3 plus, a few" 
hyaline casts w'lth fat droplets and very occasional granular casts The hemoglobin 
was 87 per cent (11 98 gm ) and red blood cells 4,600,000 

Follow'ing an acute upper respiratory infection in February 1934, the blood pres- 
sure w'as 144, and the urine analysis show'ecl the following specific gravitj' 1 017, 
albumin 4 plus, a few' lu aline and granular casts Although the patient was known 
to have had a persistent and usually hea\> albuminuria for about six years, and on 
several occasions a slight transient edema, he had no enlargement of his liver or 
spleen nor demonstrable active tuberculosis at this time Because of the urinary 
findings, a diagnosis of amvloidosis was made 

An acute upper respirator\ infection in October 1934 was followed by repeated 
^omltlng for several days, so that fluids could not be retained Urine showed 
albumin 4 plus, erythrocytes, many leukocytes, and many casts, blood non-protein 
nitrogen 39 mg and urea nitrogen 27 3 mg per cent Blood pressure 126 systolic 
and 90 diastolic No edema was present This episode marked the onset of the ter- 
minal phase of his illness Upon advice, he resigned his position which he had 
held since 1925 

He w'as hospitalized on October 25, 1934 His blood pressure was 126 systolic 
and 90 diastolic Urinalysis showed Specific gravity 1012, albumin trace, white 
blood cells 10-15, red cells 1-2 per high power field Non-protein nitrogen was 39 
mg , blood urea nitrogen 27 mg per cent There was a gradual drop in urinary out- 
put, and on November 1 and 2, his output was only 100 cc and 80 cc respec- 
tuely On the day of the low output his blood urea nitrogen was only 18 5 mg 
and creatinine 1 9 mg per cent For the previous three days his intake was never 
below 2000 cc and on November 1 reached a maximum of 2950 cc On November 
2, the patient was drowsy, and his speech was retarded On November 3, he was 
given two intravenous injections of 25 per cent dextrose in normal saline, 300 cc 
each, and on that day his output increased to 325 c c The Karell treatment w'as in- 
stituted on the same day with 210 c c of skimmed milk every six hours November 
4, the 24 hour output reached 580 c c On November 6, the Karell treatment was 
discontinued, and the patient was allowed 1000 c c of fluids After this time, urinary 
suppression caused no further concern so that by November 9, his output w'as 1250 c c 
and for the first time exceeded his intake (figure 1) During the period of urinary 
suppression and forced fluids, there was no edema and the feces were large, soft, and 
not increased in number 

About November 1, there was a distinctly palpable mass m the right upper 
quadrant of the abdomen This was considered to be the right kidney by most 
observers, although a surgical consultant considered that an upper abdominal ma- 
lignant growth, particularly carcinoma of the proximal portion of the transverse 
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colon, should be considered This mass remained palpable for about one month A 
cystoscopic examination showed a pelvic deformity of both kidneys which very 
strongly suggested polycystic disease (figure 2) Because of the roentgen findings 
simulating polycystic disease of the kidneys and because one kidney was palpable, the 
diagnosis of renal amyloidosis or chronic glomerulo-nephritis, with nephrotic com- 
ponent, was changed to polycystic disease of the kidneys 

On November 27, the patient developed an acute, non-contagious parotitis on the 
right side This was accompanied by fever, elevation of pulse rate, and toxemia 


> >- Karcll Diet 



Fig 1 


29 JO 01 I 2 0 0-5 6 7 6 9 

October November 

Chart of the patient’s intake and output showing the change after the Karell diet 


Four days prior, the first evidence of edema in the ankles was noted, but diminished 
on a salt free diet On December 7, the parotid swelling had greatly diminished 
and soon disappeared The blood pressure was ISO systolic and 96 diastolic The 
right kidney, which could be felt as low as the umbilicus a month previously, had 
greatly diminished in size 

On November 18, an intravenous phenolsulphonephthalein showed no dye excre- 
tion within two hours This was repeated on November 26 with the same result 
On November 28, the blood urea nitrogen was 49 6 mg and the creatinine 3 0 mg 
per cent 
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On Januarj 3, 1935, the hemoglobin was 50 pei cent, Sahh, in contrast to 75 per 
cent on entr} The blood ui ea niti ogen was 50 7 mg pei cent The patient was 
put on 0 5 gram of i educed non thiee times a day On Februaiy 16, the hemoglobin 
had increased to 72 pei cent and one month later, with the patient near death, it was 
62 per cent although ii on had been discontinued for two weeks 



Fig 2 Retrograde pyelogram showing the widened and elongated renal pelves and calices 
suggesting polycystic disease of the kidneys 

Edema became a troublesome and an increasing feature of the patient’s illness 
after February 14 On March 5, stool specimens contained large amounts of red 
blood On March 13, the blood pressure was 180 systolic and 110 diastolic Uri- 
nalysis showed Specific gravity 1 009, albumin trace, white blood cells 8-10 per high 
power field On March 24, he began to vomit bright red blood and continued to do 
so for several days His edema became more marked, and there was a gradual rise 
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of the blood urea nitrogen (highest 59 3 mg per cent) Marked fatigue, vomiting, and 
signs of uremia increased until April 15, 1935 when death occurred 

Autopsy Report Postmortem examination revealed a marked generalized edema, 
a non-tuberculous fibrinous pericarditis, and a decubital ulcer over the sacrum 

The lungs contained numerous irregularly scattered, healed, calcified nodules 
varying m size from 2 to 6 mm The apices were puckered and fibrotic Three thin 



Fig 3 Photograph of the right kidney showing the enlarged pelvis and the narrowing 
of the renal cortex The shape of kidney pelvis and the narrowing of the renal cortex 
are evident 

walled cavities, each 7 mm in diameter, were situated in the left apex, these were 
filled with thick white pus in which no organisms were found 

The spleen weighed 112 grams, the liver 1500 grams They showed no evidence 
of disease The right kidney was situated 8 cm lower than the left and the ureter 
was correspondingly shorter The right kidney weighed 85 grams, the left 95 grams 
The parenchyma was firm, waxy, and the distinction between the cortex and medulla 
had almost disappeared The pelves, although not distended, appeared larger than 
normal and extended nearer the poles of the kidneys than is usual (Figure 3 ) 
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Microscopic examination In the left lung there are several minute calcified 
nodules surrounded by giant and epithelioid cells and lymphocytes The canty walls 
show a similar activity 




It 







Fig 4 Microphotograph The glomeruli are almost occluded by amyloid The tubules are 
atrophic and frequentlj ha^e marked deposits of amyloid 


The pericardium appears acutely inflamed There is a fibrinous exudate on the 
surface, and the membranes are infiltrated with polymorphonuclear neutrophiles 

The small blood vessels of the liver and spleen appear slightly thickened The 
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media contains a slight amount of amyloid The hepatic parenchyma is slightly fatty 
but otherwise shows no evidence of disease The malpighian corpuscles of the spleen 
occasionally contain a slight deposit of amyloid 

The renal glomeruli are occasionally normal in size, but usually they are small 
and contracted Each glomerulus appears to be filled with amyloid Few capillaries 
containing blood are demonstrable The remnants of the tubules appear as thin tubes 
of amyloid with casts and some desquamated epithelium m the lumina (Figure 4 ) 

Discussion 

This case represents one in which the amyloid disease is almost wholly con- 
fined to the kidneys It is unusual, for that reason, and also for the fact that 
it did not have the usual provocative causes so often associated with amyloid 
disease It is true that the patient had pulmonaiy tuberculosis and was con- 
fined to the Sanatorium for two and one-half years (1921-1924) Yet, from 
1924 until the time of his death, he was examined fiom two to four times a 
year, both by physical and loentgen examination, and theie was no evidence of 
activation of his pulmonary tuberculosis The fiist sign of amyloid disease 
appeared during this period of inactivity of his tubeiculosis (1927) He did 
have suppuiation of the right ceivical glands two years piior to death This 
lasted only four months and was consideied tubeiculous even though this could 
not be proved eithei by direct smeai oi guinea pig inoculation But since this 
suppuration did not appeal until five years after his fiist urinary findings, it 
cannot therefoie be considered a piedisposmg factor 

The limitation of the amyloidosis to the kidneys is quite uncommon In 
Bell’s seiies of 65 cases, only two had the amyloid confined to these oigans 
Raubitschek found only two cases in a series of 72, in which the liver and 
spleen were not involved In our own series of 109 cases, the kidneys were 
the almost exclusive sites of deposit m only this one instance Since the pub- 
lication of Bell’s paper in 1933, amyloidosis involving the kidneys alone has been 
reported by Rosenblatt (2) and Perla and Gioss (2) 

In every instance in Bell’s senes of 33 cases with tuberculosis, there was 
extensive chronic suppuration In our case the suppuiation was present in 
the form of minute cavities, but these weie so small that it seems unlikely they 
would cause the changes which led to death They could not be seen on roentgen 
examination The pulmonary tuberculosis was certainly inactive until the ter- 
minal stages The cavities gave no symptoms whatever, and each of the three 
cavities was only 7 mm in diameter 

Death from amvloid disease by uiemia, although quite lare, is probably more 
common than is generallv supposed Perla and Gross go so far as to state 
that “Uremia complicating amyloidosis of the kidney has been obseived not 
infrequently ” Bell found only 10 cases repoited before 1933, and since 
that time there are only nine reported by the following Dixon (1), Pei la and 
Gross (2), Carey (1), Wilier (2), Fahr (1), Langeion et al (1), and Ma- 
houdeau et al (1) 

The roentgen picture of the kidney is unique We haA^e been unable to 
find anothei case in which the pelves were so defoimed as to give the appear- 
ance of large kidneys Moieover, the presence of laige and a somewhat ir- 
regular mass detectable on casual palpation seemed to lend confirmation to the 
diagnosis of polycystic kidney The presence of a mass m the right upper quad- 



CASE REPORTS 


1405 


rant can be accounted foi by the low position of the light kidney, but the ap- 
parent decrease in size still lacks a satisfactory explanation 

Summary 

1 At the time of onset of the renal amyloidosis, the patient had arrested 
pulmonary tuberculosis with no extia-pulmonary complications His early his- 
tory, however, revealed two conditions found in association with amyloid, 
namely, adenitis and enteritis 

2 The patient’s intake and output over a period of observation, illustiates 
a paradoxical diuretic response to the forcing and probably to the limitation 
of fluid intake, and the diuretic effect of concentrated dextrose given by vein 
and skimmed milk administered according to Karell procedure in urinary 
suppression 

3 The presence of a mass in the right uppei quadiant and the roentgen 
findings of the renal pelves led to an erroneous diagnosis of bilateral polycystic 
kidney 

4 The patient died in uremia due to renal amyloidosis 

5 Unusual also was the lecover}'^ fiom non-contagious pai otitis and the 
unexpected i espouse to the administration of iron m the maiked anemia accom- 
panying renal insufficiency 
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VIRUS TUMORS 

The volume and the highly specialized character of investigative work 
on the nature of malignant growths has to some extent rendered this field 
of medicine an obscure one for physicians Certain recent advances in our 
knowledge of tumor producing agents may well have escaped general 
recognition 

In the early years of this centuiy the possibility of the transmission of 
certain spontaneous new growths of animals to others of the same species 
by inoculation of bits of tumor tissue gained acceptance Jensen in 1902 
through his careful studies of the transmission of a spontaneous carcinoma 
of a white mouse helped greatly clearly to define the conditions necessary 
for the success of such inoculations In the course of his investigations, 
he studied the behavior of the fragment of implanted growth It was his 
purpose to determine whether the tumor that resulted arose from the tumor 
cells that had been injected, or from the cells of the host's tissues By 
histological study of diflferent stages, he concluded that wdiereas the central 
portion of the implant underwent necrosis, the marginal cells multiplied and 
formed the new growth This indicated that these tumors weie in a sense 
tissue cultures m vivo and that by repeating transfers, one was carrying on 
indefinitely the same race of cells This conclusion of Jensen’s accorded 
well with the studies of the period which had failed to disclose in neoplasms 
any extracellular infective agent which could be considered causative It 
seemed to place the tumor cell itself in the position of being the ultimate 
carrier of the disease The search for bacteria, fungi, or protozoa which 
could cause cancer remained fruitless, and infection as a cause for neoplasms 
appeared less and less likely 

The nature of irritants which acted as a factor in stimulating neoplastic 
growth came to be the central problem of cancer research on etiology and, 
especially since the discovery of coal tar cancer in animals by Yamagiwa and 
Itchikawa m 1915, this subject of chemical carcinogenic agents has been 
most intensively investigated 

In 1911, howevei, the theory of infection as a cause for neoplasms was 
rejuvenated by the publication of Peyton Rous’ discovery of a chicken tu- 
mor which could be transmitted by a cell free filtrate of the tumor tissue 
The widespread confirmation of this work and its further extension to cer- 
tain other tumors of fowls proved conclusively that, in the case of these 
neoplasms at least, some othei agent than the living tumor cell could transmit 
the neoplasm to closely related animals of the same species Moreover, 
the growths incited in the host’s tissues by the injection of the tumor filtrate 
were sufficiently similar to indicate a tissue specificity of the tumor-producing 
effect 
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The nature o£ the agent in the tumor filtrate is still unknown in spite 
of intensive study of the problem Many of its attributes, however, have 
been determined It is invisible, it is filtrable, it is about 100 in size, 
it IS dependent for increase upon association with living cells, it induces 
the foimation of neutralizing antibodies which act upon it in vitio but 
from which it is protected in vivo by its association with cells , it causes mor- 
bid changes m cells and induces proliferation to cause neoplasms The 
growth of knowledge concerning virus diseases has shown that such are the 
attributes of certain types of viruses As Rous has recently succinctly 
stated A comparison “ makes plain that the agents must be termed viruses 
or else that the criteria must be rejected whereby the latter are now recog- 
nized as such ” 

The classification of the agent as a virus does not of course settle the 
matter as to whether it is to be considered as living matter or an inanimate 
stimulus This fundamental question is still an open one for all the viruses 

More vital is it to know how large a part viruses, whatever their ultimate 
nature, may play m the genesis of tumors For many years their importance 
seemed relatively circumscribed, since no virus tumor of mammals had been 
observed However, recently a virus-induced papilloma of wild rabbits has 
been described by Shope and intensively studied by Rous and others A 
filtrate of this tumor was found to cause abundant warty growth when 
rubbed on the abraded skin of the domestic rabbit In this animal the 
growth did not always retain the characteristics of a benign papilloma but 
instead developed typical cancerous growths with not infrequent metastases 
to regional glands and to the lungs The virus can not be demonstrated in 
extracts of these cancers The question therefore arises whether the 
cancerous transformation is due to the virus or to some further cause acting 
upon the virus induced papilloma Rous notes, however, that in certain in- 
stances he has transferred cancer tissue from a metastasis of the original 
growth to the tissues of another rabbit and that with the growth of this 
implant this second animal developed in its blood neutralizing antibodies for 
the oiigmal virus This speaks at least for the continued presence of the 
virus m the malignant stage of the growth 

The production of cancerous growths in a mammal by means of a virus 
will stimulate even greater interest m this type of carcinogenesis The 
determination of the ultimate significance of viruses m the etiology of 
cancer must await, however, the results of many future investigations 
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Eugemcal StcnUzahon By The Committee of the American Neurological Associa- 
tion for the Investigation of Eugemcal Sterilization 211 pages, 22 X IS cm 
The Macmillan Company, New York City 1936 Price, $3 00 

This book is the published repot t of a special committee of the American 
Neurological Society The report first presents a brief history of legal sterilization 
and then a summary of the existing laws in the United States and in foreign coun- 
tries A critical review follows of the mam arguments for sterilization, the reputed 
increase of insanity and defective mentality, the reputed increased propagation rate 
of the mentally diseased or defective, and the inhentability of mental diseases The 
available data are shown to render questionable the validity of these assumptions unless 
in greatly qualified form The Committee felt it could only recommend sterilization 
in selected cases of certain diseases and then only with the consent of the patient or 
those responsible for him This book is a valuable corrective to much loose thinking 
and writing on this subject 

M C P 

Fatlnie of the Circulation By TiNSirv Randolph Harrison, MD 396 pages, 
23 X 15^ cm The Williams & Wilkins Company, Baltimore Maryland 1935 
Price, $4 50 

Students of the pathologic physiology of the circulation have tollowed with 
interest the investigations of Dr Harrison and his colleagues at Vanderbilt Uni- 
versity In this volume a point of view attained by this group as to the meaning 
and mechanism of congestive heart failure is ably presented No attempt is made to 
minimize the uncertamtv still prevailing as to the nature of certain phenomena but 
from the existing data a strong argument is diawn that backward failure, or back 
pressure from the left and the right ventricles is the source of the congestive process 
Diminished caidiac output is shown to be often present in conditions unaccompanied 
by evidence of congestive failure and to be often absent in typical instances of con- 
gestive failure Hence it is argued “ forward failure,” or diminished output, cannot 
explain congestive failure The discussion of the significance of cardiac dilatation 
and hypertrophy is of particular interest 

The sections dealing with failure of the “ shock ” type and failure through 
coronary disease seem much less adequate than the main section of the book The 
inclusion under coronary disease of purely clinical description and of therapeutic 
recommendations does not seem in keeping with the purpose of the volume 

The frank espousal of a theory is much more stimulating than the mere presenta- 
tion of a mass of data The book should interest every thoughtful clinician 

M C P 

An Index of Tieatment By various writers, edited by Robert Hutchinson, M D , 
LL D , FRCP Eleventh Edition, Revised Super Roy 8 i o 1020 pages , 
18X26 cm Wm Wood and Co, Baltimore 1936 Price, $12 00 

This work is a companion volume accompanying texts on Symptomatology, Diag- 
nosis, and Prognosis It attempts to cover within the space of a thousand pages 
the therapj of practicallj every medical and surgical condition on record Obviously 
such discussion must be brief 

To the reMewer it seems neither wise nor practical to present the operative 
therapy of acute appendicitis, together with the management of its complications 
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and after-treatment, within the space of two pages In the hands of one in need 
of such information, it might be more dangerous than helpful The same comment 
might be offered concerning many of the operative procedures described — none of 
which should be attempted without a background of surgical experience which would 
render such discussion unnecessary 

While the medical topics discussed are not subject to the above criticisms, they 
are of necessity brief Many methods are mentioned which may rightly be con- 
sidered outmoded — the use of leeches, for example, as recommended for relief of 
pleuritic pain in pneumonia, and precordial pain in acute iheumatic carditis The 
section on poisons might be of convenience for ready reference The discussion of 
hypnotism would seem of little value to the average reader of the volume The 
method of antiluetic therapy advised is not adequate according to the standards es- 
tablished in this country, and adherence to it might give rise to dangerous end-results 
In our opinion this volume cannot be said to fulfill satisfactorily the implications 
of its title 

G W B 
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Nominations, 1937-3S 
Elective Offices 

Dr James H Means, President-Elect, Boston, Mass , accedes to the Presidency 


President-Elect 
First Vice-President 
Second Vice-President 
Third Vice-President 


New N omtiiahons 

William J Kerr, San Francisco, Calif 
David P Barr, St Louis, Mo 
G Gill Richards, Salt Lake City, Utah 
William Gerry Morgan, Washington, D C 
Respectfully submitted. 

Committee on Nominations^ 

William B Breed 

James D Bruce 

Charles T Stone 

Charles F Martin 

George Morris Piersol, Chairman 


Gifts to the College Librari 

Acknowledgment is made of the receipt of the following gifts by the authors 
to the College Library of publications by members 

Books 

Dr Howard T Karsner (Fellow), Cleveland, Ohio — one autographed book, “Human 
Pathology,” Fourth Edition, 

Dr W McKim Marriott (Fellow — Deceased), San Francisco — one book, “Infant 
Nutrition ” , 

Dr F M Pottenger (Fellow), Monrovia, Calif — one autographed book, “Tuber- 
culosis in the Child and the Adult ” , 

Dr Paul D White (Fellow), Boston, Mass — One autographed book, “Heart Dis- 
ease,” Second Edition, 

Dr Clarence J Tidmarsh (Associate), Montreal, Que — one book, “Chronic In- 
digestion ” 

Repr lilts 

Dr William E Ash (Fellow), Council Bluffs, Iowa — 1 reprint. 

Dr John L Goforth (Fellow), Dallas, Tex — 1 reprint. 

Dr William A Groat (Fellow), Syracuse, N Y — 1 reprint. 

Dr Manfred Kraemer (Fellow), Newark N J — 1 reprint. 

Dr D O N Lindberg (Fellow), Decatur, 111 — 1 reprint. 

Dr Harry R Litchfield, Brookl}^, N Y — 1 reprint. 

Dr Fred M Meixiier (Fellow^), Peoria, 111 — 1 reprint. 

Dr George R Minot (Fellow), Boston, Mass — 2 reprints. 

Dr Edgar A Hines, Jr (Associate), Rochester, Minn — 4 reprints. 

Dr Maurice S Jacobs (Associate), Philadelphia, Pa — 5 reprints. 

Dr Leslie M Smith (Associate), El Paso, Texas — 3 reprints 
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Wc also gratefully acknowledge the gift of the following books to the College 
Library by the author, Dr Charles Solomon, Brooklyn “Pharmacology, Materia 
Medica and Therapeutics”, “Prescription Writing and Formulary” 


New Life Members 

The following have become Life Members of the American College of Physi- 
cians at the dates indicated, making a total of seventy-seven Life Members 

Dr Samuel A Vogel, Buffalo, N Y , January 25, 1937 , 

Dr Mills Sturtevant, New York, N Y, February 4, 1937, 

Dr Russell M Wilder, Rochester, Minn , February 5, 1937 


Annual Meeting of the Nebraska Members of the College 

The Nebraska College Meeting was held January 13, Lincoln, Nebraska, Hotel 
Cornhusker 

A scientific program was held during the afternoon, which was followed by a 
banquet at 6 00 pm A short business session followed the dinner and then the 
scientific program was continued It was a very enthusiastic meeting and it was 
decided that the next meeting would be held in Omaha 

Afternoon Program Dr J C Thompson (Fellow), “Desiccated Duodenal 
Mucosa in the Treatment of Anemia”, Dr J Marshall Neely (Fellow), “The 
Patliogenesis of Tuberculous Meningitis”, Dr H E Flansburg (Fellow), “Report 
of an Atypical Case of Pulmonary Congestion Due to Congestive Failure ”, Dr H J 
Lehnhoff, “Report on Cases of Simon’s Disease”, Dr F L Rogers (Fellow) and 
Dr G W Covey (Fellow), “Report of a Case of Thymoma with Cardiac Me- 
tastasis”, Dr Edward Meister, “Report of Case of Coarctation of the Aorta” 
Dr E H Hashinger (Associate), Kansas City, Mo, was the guest speaker of the 
evening and discussed “The Practical Side of Endocrine Therapy” 

Adolph Sachs, M D , FACE, 

Governor for Nebraska 


Meeting of the American Board of Internal Medicine 

The Chairman of the American Board of Internal Medicine, Dr Walter L Bier- 
ring, has reported a meeting of the Board at Chicago, February 13, 14 and 15, 1937 
A report on the candidates who took the Board’s written examination, December 14 
1936, reveals that forty-eight candidates were passed and eight were recommended 
to repeat the examination in October, 1937 The next written examination is 
scheduled for March 22, 1937 The first practical or clinical examination will be 
conducted on Friday, April 23, at the City Hospital, St Louis, Mo , beginning at 
9 00 am, this being the closing day of the Twenty-First Annual Session of the 
American College of Physicians at St Louis The second practical examination 
will be conducted by members of the Board on Saturday, June 5, 1937, m Philadelphia 


Annual Congress on Medical Education and Licensure 
The Thirty-Third Annual Congress on Medical Education and Licensure was 
held in Clncago, February 15 to 16, 1937 Among Fellows of the College who 
participated are the following 

Dr William D Cutter, Chicago, 111 , “ Report of the Survey to Individual 
Schools , 

Dr R L Sensenich, South Bend, Ind , “ The Doctor and the Narcotic Violator ” , 
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Dr Torald Sollmann, Cleveland, Ohio, “ The Why, What and How of the 
Medical Scholastic Aptitude Test ” , 

Dr Howard T Karsner, Cleveland, Ohio, “Philosophical Comments on Ex- 
aminations ’’ , 

Dr Harold Rypins, Albany, N Y , “ Increase in the Number of Practitioners 
in the Country ” , 

Dr Joseph C Doane, Philadelphia, Pa , “ How Nursing May Promote Inter- 
Professional Relationships ” 


Dr F H Voss (Fellow), Kingston, N Y, has been elected President of the 
Ulster County Medical Society for 1937 Dr Voss also has been appointed by the 
Mayor as a member of the Board of Managers of the Kingston City Laboratory 
for a period of three years 


Dr William C Voorsanger (Fellow), San Francisco, delivered the third Lane 
Popular Medical Lecture February 5, 1937, under the auspices of the Stanford 
University School of Medicine, his subject being “ Recent Advances in the Treat- 
ment of Tuberculosis ” 


Dr L D Sargent (Fellow), Washington, Pa, has been elected a Trustee of 
the Pennsylvania State Medical Society and Councilor of the Eleventh District 


Dr Fred M Meixner (Fellow), Peoria, 111, has been reelected President of 
the Peoria County Tuberculosis Association Dr Meixner is a Director of the Il- 
linois State Tuberculosis Association and also a member of a special committee, of 
which Dr Maxim Pollock (Fellow), Peoria, is chairman, to plan a tuberculosis sur- 
vey in the schools of the City of Peoria 


Dr John C Ruddock (Fellow) and Dr Howard F West (Fellow), both of 
Los Angeles, have been made President and Secretary-Treasurer, respectively, of 
the newly organized California Heart Association 


The First New Orleans Graduate Medical Assembly was held March 8-11, with 
a program of clinical demonstrations, didactic lectures, round table discussions and 
symposia Among Fellows of the College outside of New Orleans who contributed 
to the program were Dr Anthonj’- Bassler, New York City, Dr Russell Cecil, New 
York City, Dr John A Kolmer, Philadelphia, Dr Julius H Hess, Chicago, and 
Dr George Morns Piersol, Philadelphia 


Dr Louis P Hamburger (Fellow), Associate in Medicine, Johns Hopkins Uni- 
versity School of Medicine, has been appointed consultant to the Baltimore City 
Health Department 

Dr Thomas Hodge McGavack (Associate), formerly of San Francisco, has 
been appointed Associate Professor of Medicine at the New York Medical College 
and Flower Hospital 

Dr J Arthur Myers (Fellow), Minneapolis, addressed the forty-fifth annual 
meeting of the Pennsyhania Tuberculosis Society in Philadelphia on January 20 


Dr J Burns Amberson, Jr (Fellow), has been promoted to Professor of Clin- 
ical Medicine on the Facultj of New York Unnersity College of Medicine 



COLLEGE NEWS NOTES 


1413 


Dr Elmer L Sevnnghaus (Fellow), Madison, Wis , and Dr Francis E Senear 
(Fellow), Chicago, were among those who appeared on the program of the ninth 
spring clinical conference of the Dallas Southern Clinical Society, March 15 to 18 

A Pneumonia Commission has been appointed by the Piesident of the Medical 
Society of Virginia, Dr J Morrison Hutcheson (Fellow), Richmond, to investigate 
the incidence and types of the disease in Virginia and the kind of management in 
vogue Members of the Commission include Dr Wyndham B Blanton (Fellow), 
Richmond, chairman, Dr Walter B Martin (Fellow), Norfolk, Dr Henry B Mul- 
holland (Fellow), Charlottesville, Dr Philip S Smith (Fellow), Abingdon, and 
Dr Harry Walker (Associate), Richmond 


Dr Milton M Portis (Fellow), Chicago, is a member of the professional com- 
mittee for medicine in the Illinois State Department of Registration and Education 


Dr James H Means (Fellow and President-Elect), Boston, addressed the 
North Side Branch of the Chicago Medical Society, February 4, on “ The Role of 
the Physician in the Management of the Patient with Thyrotoxicosis ” 


Honorary fellowship in the Royal College of Physicians and Surgeons (Canada) 
was recently conferred upon Dr Henry A Christian (Fellow), Boston, Mass 


Dr Cyrus C Sturgis (Fellow), Ann Arbor, Mich, Dr Andrew C Ivy (Fel- 
low), Chicago, and Dr Jonathan C Meakins (Fellow), Montreal, were among the 
guest speakers at the fifty-third annual meeting of the Mid-South Post Graduate 
Medical Assembly, held at Memphis, Tenn , February 16 to 19 


Dr Carl J Wiggers (Fellow), Professor of Physiology, Western Reserve Uni- 
versity School of Medicine, Cleveland, Ohio, is on sabbatical leave, while on a trip 
around the world 


The Medical Society of the State of Pennsylvania has established a commission 
for the study of pneumonia control Among the members of the commission are 
Drs Edward L Bortz (Fellow), Philadelphia, chairman, Edward W Bixby 
(Associate), Wilkes-Barre, George J Kasthn (, Fellow) and Clifford C Hartman 
(Fellow), Pittsburgh, T Grier Miller (Fellow), Henry K Mohler (Fellow) and 
Leon H Collins, Jr (Associate), Philadelphia 


Dr Thomas Klein (Fellow) has been appointed Professor of Clinical Medicine 
at Temple University School of Medicine, Philadelphia 

Dr Samuel E Hadden (Fehow) has been promoted to Clinical Professor of 
Neurology at Temple University School of Medicine, Philadelphia 

Dr Thomas Parran (Fellow), Surgeon General of the U S Public Health 
ervice^ was one of the principal spe^ers at the laying of the cornerstone of the 
U S Narcotic Farm at Fort Worth, Texas, February 13 This is the second nar- 
cot,c farm to be bmlt by Ih. U S Pubhc Health Serv.ce onder 2e jmSSL of 
the duision of mental hygiene Tlie first was opened during May, 1935, at Lexing- 
ton, Ky, w'here 1,240 patients were admitted during the first vear of nnpratmn 
The annual report of the Public Health Service states “ There is no question that 
the treatment of narcotic addiction in a hospital has distinct advantages over the 
management of such cases m a correctional institution ” ^ 
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Dr Fred E Clow (Fellow), Wolfeboro, N H, was elected Secretary-Treasurer 
of the State Board of Registration in Medicine 


Dr Josiah N Hall (Fellow), Emeritus Professor of Medicine, University of 
Colorado School of Medicine, Denver, and a former Governor of the College for 
Colorado, was the guest of honor at a testimonial dinner, February 20, given by 
Dr Hubert Work (Fellow), formerly Secretary of the Interior Dr Hall has re- 
tired from active practice as of March 1 He is seventy-seven years of age, a 
native of Chelsea, Mass , and a graduate of Harvard University Medical School, 
1882 His medical career has been rich in experience and service He has con- 
tributed much, has sown well, his harvest is one of many honors, of love and of 
appreciation Tribute was paid him in 1936 by the Colorado State Medical Society 
when the banquet and president’s reception were dedicated to him in recognition 
of his fiftieth year of attendance at the annual sessions of that Society 


Dr George W McCoy (Fellow), who since 1915 has been director of the Na- 
tional Institute of Health, formerly known as the “ Hygienic Laboratory,” has been 
relieved of this appointment to make investigations on leprosy Dr McCoy is a 
native of Cumberland Valley, Pa , is sixty years of age and a graduate of the Uni- 
versity of Pennsylvania School of Medicine, 1898 He entered the Public Health 
and Marine Hospital Service in 1905 as assistant surgeon, in 1913 he became surgeon 
in the U S Public Health Service He was named medical director July 1, 1930 
From 1908 to 1911 he was in charge of the U S Plague Laboratory, San Francisco, 
and from 1911 to 1915 director of the U S Leprosy Station, concurrently serving 
during this period as sanitary adviser to the Hawaiian Government He has written 
numerous papers on public health and bacteriological subjects He was President 
of the Washington Academy of Sciences during 1935 


Dr Thomas Parran (Fellow), Surgeon General of the U S Public Health 
Service, Washington, received the honorary degree of Doctor of Pharmacy at the 
116th annual celebration of Founders’ Day at the Philadelphia College of Pharmacy 
and Science on February 23 Dr Parran delivered an address, “ The Aims and 
Ideals of the United States Public Health Service ” 


Erratum 

In the College News Notes of the January 1937 issue, page 1071,' of the Annals of 
Internal Medicine, announcement was made that Dr Elliott P Joshn of Boston is 
President of the Interstate Post-Graduate Medical Association Dr Joshn is Presi- 
dent-Elect at the present time. Dr John F Erdmann of New York City is President 
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DR LUTHER FISKE WARREN 

Dr Luther Fiske Warren was born m Waterford, Michigan, Sep- 
tember 20, 1885, the son of Chailes B Warren and Anna Weinmann He 
died on January 18, 1937, at his home, 8i Pierrepont Street, Brooklyn, 
after a long period of intense suffering, of generalized metastases resulting 
from a mammal y gland carcinoma removed several years previously He 
IS survived by Ins widow, his mother, his two sons. Dr Charles Ford and 
Dr Robert Fiske, both connected ivith the Long Island College Hospital, 
a daughter, Miss Edith Warren, and a brother and sister 

From earliest childhood Dr Warren began to exhibit his enormous 
capacity for work As a small child he worked on the faim, while attending 
the local school Going to Ann Arboi in order to complete the last two 
years of high school theie, he began to shift for himself, working his way 
successively thiough the literary and medical schools of the University of 
Michigan As a Freshman in the literary school he married Miss Agnes 
Chubb, a student in the dental school, and before he had finished his medical 
course his wife had borne him two children, and had had an operation for 
gall-stones In spite of the caies connected with providing for this family, 
m his junior jeai m medical school he was elected to the honorary fraternity, 
Alpha Omega Alpha, and in his senior year to Sigma Xi He received the 
degree of A B in 1907 and M D in 1909 Following his graduation from 
medical school he was kept on as Instiuctor in Medicine, teaching physical 
diagnosis and giving the first course m clinical microscopy ever given at the 
School As a lesult, even though so young, he was frequently called in 
consultation by older physicians in Ann Arbor During the three years of 
this work his daughtei was born 

In 1912 Di Warren was called to the Long Island College Hospital, 
Brooklyn, to be director of the newly established clinical laboratories, with 
the title of Assistant Professor of Clinical Medicine His prodigious energy 
and remarkable teaching ability resulted m rapid promotion From 1915 
to 1917 he was Associate Professor of Medicine, from 1917-1919, Acting 
Professor of Medicine, and in 1919 was made Professor of Medicine' With 
the reorganization of the College m 1930, he became Professor of Medicine 
of the Long Island College of Medicine, a post he was holding at his death 
He also held many other medical appointments in Brooklyn, being Physician- 
in-Chief at the Long Island College Hospital and St Johns Hospital, Medi- 
cal Director of the Brooklyn Home for Consumptives, which he completely 
reorganized after his appointment in 1931, and Consulting Physician to the 
Methodist Episcopal, Coney Island, Harbor, Lutheran, Southside and Bruns- 
wick General Hospitals 
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Dr Warren’s medical society membei ships weie very extensne and 
he held many official positions m them A Fellow of the Ameiican College 
of Physicians since 1919, he was Governoi from 1931 to 1933 and a Regent 
from 1933 until his death He served on many committees, giving most 
of his time and service to the Committee on Ci edentials He was an advasoi 
to the Ameiican Board of Internal Medicine Memberships m national 
societies included the American Medical Association, Ameiican Heart As- 
sociation, National Tuberculosis Association, Association foi Study of 
Internal Secretions, American Society of Tropical Medicine, American So- 
ciety for the Advancement of Science Local societies included the New 
York Academy of Medicine, Medical Society of the County of Kings (Presi- 
dent, 1930), Brooklyn Society of Internal Medicine, Brooklyn Pathological 
Society, Brooklyn Medical Association and Associated Physicians of Long 
Island He was Chau man of the Public Relations Committee of the Medi- 
cal Society of the State of New Y'oik In addition to the enormous amount 
of time spent in teaching, m administration of his departments m the medical 
school and hospital and in his medical society activities, Dr Wanen was 
an examine! in diagnosis of the New York State Board of Medical Ex- 
aminers from 1933 until his death, and was an active participant in the ac- 
tivities of many civic and educational organizations He was a member of 
the Board of Trustees of Polytechnic Institute and of the Packer Collegiate 
Institute, a membei of the Board of Directors of the Brooklyn Chambei 
of Commerce and Chairman of its Public Health Committee, President of 
the Brooklyn Health Council and Member of Board of Directors of the 
Brooklyn Council for Social Planning 

Fiom 1911 onward Dr Wanen began to contiibute to medical lit- 
erature, his early works being devoted to clinical laboratory methods He 
contiibuted a Section on Diseases of the Bronchi to Tice’s Practice of Medi- 
cine and was Medical Editor of the International Medical Digest from 1920 
to 1928 He was frequently called upon to speak or to discuss papers at 
medical meetings and always gave freely of his knowledge 

On reading of the foregoing list of activities of this remarkable man, 
one would conclude that here was a full-time professor in tlie medical school, 
with nothing to do but to teach, to administer his departments and to attend 
meetings But this was decidedly not the case with Dr Wanen His 
private practice was one of the largest m Brooklyn, and no one was called 
upon more for consultation work He was worshiped by his students, and 
when they entered practice they constantly sought his help in difficult cases 
He reported at the hospital at 8 30 every morning, worked all day and 
evening, and would often say that his onlj^ time for study and for prepara- 
tion for his daj’s work would be between 12 00 and 3 00 a m Although 
slight of build he was a man of iron His muscles were like whip-cords 
He gloried in his farm at Biewster, Neiv York, where he experimented with 
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intensive pioductioii of crops and animals He was a loving husband and 
father, taking particular delight in lecounting the events of his children’s 
educational and developmental life He and Mrs Warren were genial hosts 
and entered much into the social activities of Brooklyn His daughter’s 
debut was an event of importance in the city’s social life 

Those associated with Dr Warren m his many activities knew him 
as a man with high ideals, whose large brown eyes would glow and whose 
firm jaw would set with determination when he was advocating a measure 
which he considered to be right, or opposing one which he felt would be in- 
advisable 01 unjust He not only worked hard himself, but had the faculty 
of making others exert themselves to the utmost, so that he lived con- 
stantly in an atmosphere of intense activity It is no wonder that his life 
should have been ended so soon He compressed a maximum of living into 
his 5 1 years of life 

A F R Andresen, M D , F A C P 


DR FRANK SMITHIES 

Dr Frank Smithies (Master) passed away Tuesday morning, February 
9, 1937, following a cerebral hemorrhage 

He was bom in Elland, England, December 21, 1880, and came to the 
United States when a very young child and had his elementary school edu- 
cation in Philadelphia and Chicago He was a graduate of the Calumet 
High School of Chicago and studied medicine at the University of Michigan, 
from which school he was graduated in 1904 Following this he went 
abroad and studied at the University of Berlin and Guy’s Hospital, London 
After returning to this country he taught at the Rush Medical College 
1904-05, and then at the University of Michigan, 1906-10 He then went 
to the Mayo Clinic, Rochester, Minn , where he was gastro-enterologist from 
1911-14 After this he removed to Chicago, where he practiced diagnostic 
medicine with especial reference to diseases of the digestive system From 
1915 to 1925 he was professor of medicine at the University of Illinois He 
was Attending Physician, Henrotin Hospital, since 1921 , Chief of Clinic in 
Digestive Diseases, Municipal Tuberculosis Sanitarium, Chicago, 1927-30, 
Consulting Physician of the C M & St P R R 

He made many contributions to the medical hteiature His papers 
numbered well over one hundred, including his book on Cancer of the 
Stomach, published m 1916 He was Editor-in-Chief of the Amencan 
Journal of Digestive Diseases and NuUitwn, and Associate Editor of tlie 
Amencan Journal of Syphilis (St Louis) and Ameucan Jomnal of Tiofi- 
cal Medicine (Baltimore) He was the first Editor of the Annals of Clini- 
cal Medicine, official journal of the American College of Physicians 
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He was past president of the following societies American College of 
Physicians, 1927-28, American Gastro-Enterological Association, 1929- 
30, American Society of Tropical Medicine, 1931-32, Ameiican Therapeutic 
Society, 1932—33 

His hobbies were reading and fishing He collected many raie books 
and was particularly interested in books on arctic explorations of which 
he had an unusually large collection 

In 1917 he was made a Fellow of the American College of Physicians, 
and elected a membei of its Council later in the same year In 1918, to- 
gether with a group of piominent Internists thioughout the country, the 
reorganization of the American College of Physicians was undertaken, with 
Dr Smithies as Secretary General The rapid advancement of the College 
from that time on was recognized as due, to a large extent, to the forceful 
piesentation by Dr Smithies of the great need for the organization by the 
Internists of America He introduced the clinical character of its annual 
meetings, stimulating great interest in these gatherings In recognition of 
service to the College, he was made one of the six Masters of the society, he 
being the fourth of these to pass away He was liaison representative of 
French and American Medicine in this Country, and was made a Chevalier 
of the Legion of Honor of France 

A great soul has gone from us Fiank Smithies is no longer with us 
In our hearts and minds we realize that we have sustained a major loss, the 
magnitude of which grows as we contemplate his achievements, his capacity 
of analytical ingenuity. Ins editorial versatility, his differential judgment, an 
outstanding gift of sympathetic understanding as well as a prophetic vision 
of the future of Internal Medicine His virile spirit enabled him to sur- 
mount difficulties which would have halted less courageous souls 

Clement R Jones, M D , F A C P 


DR LOUIS HENRY FALES 

Dr Louis Henry Fales (Fellow), Livermore, Calif, died February 13, 
1937, at Fort Miley, San Francisco, of anemia 

Dr Fales was born at Janesville, Wis , October 7, 1871 He received 
the degree of Bachelor of Laws from the University of Wisconsin m 1893 
and the degree of Doctor of Medicine from Rush Medical College, Chicago, 
m 1897 He interned at St Luke’s Hospital, Chicago, 1897—99 He was 
Physician-in-Charge of the Bilibid Prison Hospital, Manila, P 1 , 1901-03 , 
Physician-in-Charge, Baguia Sanitarium, Baguia, P I, 1903-04, m 1918 
he was commissioned Captain in the Medical Coips of the U S Army, and 
was discharged in 1920 He also held a commission as past assistant sur- 
geon in the U S Public Health Senncc and assigned to active duty m 1920 
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He was commissioned smgeon in this Seivice m 1920 In 1924 he trans- 
fened to the U S Veteians Bureau He served as ward surgeon and act- 
ing clinical diiectoi of the Veteians Administi ation Hospital at Palo Alto, 
Calif , 1924-25, and as ward suigeon, acting clinical director, medical officer 
in temporary charge and acting roentgenologist at the Veterans Admimstia- 
tion Hospital, Livermore, Calif , between 1925 and the date of his death 
In his earlier work m the Philippine Islands he was a medical inspectoi with 
the Philippine Health and Sanitary Service, and had considerable expei lence 
with bubonic plague and cholera at that time 

Dr Pales was the author of a number of articles, appearing in leading 
medical journals He was a past president of the Veterans Administration 
Facility Medical Society, a member of the Alameda County (Calif ) Medi- 
cal Society and a member of the American Tuberculosis Association In 
the course of his work he pursued various postgraduate couises at the Uni- 
versity of Wisconsin, the U S Army Medical School and the University 
of California Medical School, always seeking to keep himself well infoimed 
of medical progress He had been a Fellow of the American College of 
Physicians since 1933 


DR WALTER OLIN NISBET 

Walter Olin Nisbet, BS, MD, FACP, died suddenly in Charlotte, 
North Carolina, his home, January 18, 1937 

He was born m Lancaster County, South Carolina, October 5, 1866, the 
son of Dr John Newton and Mary Jane Phifer Nisbet He graduated at 
the University of South Carolina in 1885 with the B S degree, receiving 
his medical degree m 1889 from the Medical College of South Carolina in 
Charleston, serving his internship in the Roper Hospital in that city He 
was a member of the S A E and O D K fraternities 

After ten years of general practice in Richburg, South Carolina, and 
Waxhaw, North Carolina, he spent a year in study in Berlin, preparatory to 
entering the field of gastroenterology, in which field he became recognized 
as one of the leading specialists of the South He located in Charlotte, 
North Carolina, at this time, and was dean at the medical school there from 
1912 to 1916 With others, he organized the Charlotte Sanatorium in 1909, 
and continued as a member of its staff as well as that of the Presbyterian 
Hospital until his retirement in 1934, two years after suffering a coronary 
occlusion 

Dr Nisbet was foi twenty-five years an elder of the Second Presbyterian 
Church, and was a member of the Charlotte Country Club, his chief interest 
in spoit being m hunting and golf He was a member of his County and 
State Medical Societies, the Tn-State Medical Society, the Southern Medical 
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Association, the American Medical Association, and the Gorgas Memorial 
Institute of Tropical Medicine, and he became a Fellow of the American 
College of Physicians in 1923 

His contributions in his chosen field were always well informed, illumi- 
nating, and authoritative Ever alert to progiess in his chosen line, he was 
particularly interested m the development and progress of his younger col- 
leagues, all of whom as well as a host of friends thioughout the South 
revere his memory To them he was ever a source of comfort, strength, and 
friendly encouragement 

He IS survived by his widow, the formei Miss Eugenia Heath of 
Waxhaw, and three sons, Everett, Walter O Jr , and Dr Douglas Heath 
Nisbet, F A C P, who was associated with him in practice for the past 
eighteen years 

Charles H Cocke, M D , F A C P , 

Governor for North Carolina 


DR WILLIAM G STEARNS 

William Guilford Stearns was born at Lomactme, Wisconsin, February 
11, 1865 

He attended Noithwestern Umveisity Medical School from which he 
was graduated in 1893 The following year he served an internship at 
St Luke’s Hospital in Chicago, and the next yeai acted as Assistant Phy- 
sician at the Illinois State Hospital for the Insane at Kankakee, Illinois, 
he served for two years m the same institution as Pathologist and later was 
the Medical Superintendent for two years He was Medical Superintendent 
of the Oakwood and Lake Side Sanatoria, Lake Geneva, Wisconsin, from 
1900 to 1904, Professor of Pathology, Anatomy, and General Pathology at 
Northwestern Dental School, 1894 to 1898, and Assistant Professor of 
Mental Diseases and Medical Jurisprudence at Northwestern University 
Medical School, 1898 to 1900 Later he served as Lecturer in Neurology 
at the College of Physicians and Surgeons in Chicago, 1900 to 1902 In 
1898 he was Chairman of the Section on Insanity, National Conference of 
Chanties and Correction He served with the Medical Advisory Board, 
Number 3E Selective Service, as a consultant in neuro-psychiatry, 1917 to 
1919 He was Medical Director of the North Shore Health Resort, 
Wmnetka, Illinois, 1931 to 1936 

Dr Stearns was a member of Nu Sigma Nu and Alpha Omega Alpha 
fraternities His society memberships included American Medico-Psy- 
chiatric Association, Central Neuro-Psychiatnc Association, Chicago Medi- 
cal Society, Illinois State Medical Society, Chicago Neurologic Society, Chi- 
cago Society for Prevention and Relief of Heart Disease, Fellow of the 
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American College of Physicians (1917), Ameiican Medical Association and 
Chicago Institute of Medicine 

Dr Stearns was recognized as a member of the profession, highly le- 
garded by his fellow practitioners His friends in and about Chicago, both 
professional and others, were legion He was a man of upright charactei, 
noted for his fairness, integrity and good judgment and widely known as 
a gentleman of fine character, and a physician of unusual talents The pro- 
fession in Chicago has lost a man who was an exemplar of a type of char- 
acter which brings to our profession special regard He will be sorely 
missed by those who have had the piivilege of knowing him peisonally 

James G Carr, M D , F A C P , 

Governoi for Northern Illinois 



HISTORIC ST LOUIS 

Long ago the site of St Louis was peopled by the Mound Builders, a 
prehistoric race which inhabited the Mississippi Valley Little is known 
about them, but it is inteiesting to note that the ancient Toltecs of Mexico 
had legends that their nation originally lived in and was driven from a 
country fai away to the northeast In the collections of the Missouri His- 
torical Society are strange relics of a civilization believed to antedate the 
Indians and to have represented a superior race 

St Louis IS sometimes called the “ Mound City,” from the many 
strange mounds discovered on its site The largest of these was at what 
IS now Mound Street, at the corner of Broadway Others were in the 
piesent Forest Paik Seven miles east of the city is the famous Cahokia, 
or “ Monk’s Mound,” said to be the greatest in the world This mam- 
moth of the gioup IS larger than the greatest Egyptian Pyramid, and ap- 
pears to be much older It is an earth pyramid 1,080 feet long, 780 feet 
wide and 104 feet high, spreading its huge bulk over IS acres of ground, 
with terraces at various levels 

The origin of these mounds has long been shiouded m mystery War- 
len King Moorehead, Cuiator of the Museum of Phillips Andover Academy, 
several years ago made a series of caieftil excavations and for six weeks 
peered into the mysteries of these great earth piles, obtaining therefrom 
much scientific data He found pi oof that they were deliberately fashioned 
by man It is piobable that they were once the site of an ancient city whose 
population lan into the thousands — peihaps 100,000 persons — who lived and 
toiled and disappeaied long befoie the beginnings of American chiomcles 
The founding of the piesent city must be attributed to a far-sighted 
Fiench merchant, named Fieri e Laclede Liguest, who conceived the idea of 
establishing a permanent settlement in some favorable location on the Mis- 
sissippi Accompanied by young Auguste Chouteau, he exploied the river 
seal clung for an ideal spot In Decembei, as the still preserved record 
1 elates, “he fixed upon the place, marked with his own hands some trees 
and said to Chouteau, ‘You will come here as soon as navigation opens and 
will cause this place to be cleared in order to form our settlement after the 
plan I shall give you,’ and to DeNoyon, Commandant at Fort Des Chartres, 
he enthusiastically stated that he had found a situation where he was going 
to form a settlement which might become, hereafter, ‘ one of tlie finest cities 
111 America — so many advantages were embiaced m this site, by its locality 
and its central position for foiming settlements ’ ” 

It was on the evening of Februar}’^ 14, 1764, that Chouteau and a band 
of thiity French pioneers landed on the west bank of the Mississippi River 
at what IS now the foot of Walnut Street m St Louis For four long days 
Biey had poled and dragged their heavy craft from Fort Chartres, sixty 
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miles below Weaned by their labors, they slept that night in the boat 
On the following morning Chouteau led his men across the sandy beach, 
up to the plateau overlooking the river and pointed out to them the line of 
trees which he and Laclede had marked Thus began the building of St 
Louis 

Those were pioneer days The entire upper Mississippi Valley was a 
silent wilderness Here and there, hundreds of miles apart, were roughly 
stockaded and scantily garrisoned forts and tiading posts, constituting the 
meager outposts of civilization, the sole refuge against Indian attacks 
Life was a continued struggle for existence 

Other expeditions, French and Spanish, soon sought *to overshadow the 
little settlement of St Louis A Spanish Fort was built a short distance to 
the north Yet so well had Laclede chosen, and so energetically had his fol- 
lowers labored, that these competitive efforts gradually merged with St 
Louis itself Within three yeais its colonists had established valuable fur- 
trading monopolies with the 28 principal Indian nations, including not onty 
those west of the Mississippi, but also east of the river and even as fai 
north as the Gieat Lakes These the English tried m vain for many years 
to break 

The fur trade was the commercial cornerstone of St Louis’ prosperity 
Every year saw the city’s sphere of influence broaden Up the Mississippi 
and Missouri crept a line of outposts St Louis became the gateway of a 
stieam of migration, the starting point of expeditions in all directions, some 
military, some scientific, others to establish new communities or to open 
commercial avenues The greatest of these, the Lewis and Clark expedition, 
which was lesponsible for the opening of the Northwest, left St Louis in 
1804 The Frenchmen of St Louis paved the way for the American occu- 
pation of Louisiana A branch of the Chouteaus started Kansas City 
Robidoux, of St Louis, established St Joseph One of the Menards 
founded Galveston A hundred western cities and towns owe their begin- 
ning to St Louisans 

The Sights or St Louis 

No visitor to St Louis should be at a loss as to what to do or what to see 
Members of the medical profession and their wives who visit St Louis in 
April will enjoy the Art Museum, the Cahokia Mounds, the Confederate 
Memorial, the Dent House, Forest Park, Grant’s Log Cabin, the Jefferson 
Memorial, the Lindbergh Trophies, the Old Court House, the Mississippi 
River Front, Shaw’s Gardens, St Louis Municipal Airport, the Zoological 
Gardens and many other attractions 

The St Louis Zoo is worthy of special attention Feeding time in the 
midafternoon is an event of interest and pleasure for young and old The 
trained chimpanzees, the monkey kindergarten, the performing tigeis and 
the hungry, barking sea lions constitute a show which will long be remem- 
bered The collection of reptiles, now housed in a new and beautiful build- 
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mg, IS outstanding The cageless bear pits, which have attracted the notice 
of zoological experts from all over the woild, aie artificial roclcy dens with 
earth filled fissures from which grow native shrubs and evergreens This 
unique method of exhibiting wild animals has proved so satisfactoiy that 
similar accommodations have been provided for many other creatuies m the 
zoo 

After visiting the Zoological Gardens one should see the Jefferson 
Memorial, an imposing marble structure which stands on the site of the 
mam entrance of the World’s Fair of 1904 Here one can see relics of the 
Mound Builders, curios of the Indian tribes who traded with the founders 
of St Louis, original manuscripts of the French and Spanish days m Mis- 
souri, relics of the pioneers and of the Revolutionary, Mexican, Spanish- 
American and World Wars In addition to the third largest collection of 
Tefferson manuscripts, the Jefferson Memorial holds a large part of the 
original documents of the Hamilton-Burr controversy, which culminated in 
the death of one brilliant man and the destruction of the career of anothei 
In the display cases many of the manuscript records of the Lewis and Clark 
Expedition may be seen 

Of supieme interest today is the complete showing of the famous Lind- 
beigh Collection, including gifts, medals, ti opines and souvenirs from a 
score of foieign countries and from thousands of sources These have 
been viewed by more than 5,000,000 persons since they were put on exhibit 
Fiom 500 to 1200 people call to see these trophies daily Colonel Lindbergh 
recently deeded to the Missouri Historical Society custody of the hundreds 
of mementos which have come to him in connection with the epoch-making 
flight of the “ Spirit of St Louis ” across the Atlantic, and his friendship 
tour to the countries of Mexico, Central and South America 

St Louis’ Art Museum, erected during the World’s Fair of 1904 as a 
permanent building, stands on the crest of Art Hill m Forest Park, over- 
looking the West End residential district and the suburbs which stretch out 
to the north and west To its immediate foreground is a vista of sloping 
landscaped lawn, of glimmering lake and of speeding motor-cars on the 
winding drives beyond No other museum building in America has a 
setting of such natural splendor This great treasure-house of art is open 
daily, free to ah Ranked as one of the four best art galleries m the United 
States, the Museum contains rich exhibits of paintings, casts, sculpture, 
marble, drawings, architecture and applied art Many rare canvases, the 
woik of the old masters, are here Its collection of Chinese bronzes, 
ceramics and paintings is one of the finest of its kind Visitors will be espe- 
cially interested in the period rooms and in the remarkable carved outdoor 
staircase fiom Morlaix, in Brittany St Louis is one of the few cities in 
the United States which fosters the development of artistic and cultural 
facilities fqr the public by a direct tax for the maintenance and development 
of its Art Museum, thereby making superior advantages of this kind avail- 
able to everyone 
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During a visit to Forest Park one should not miss a g impse of tie 
famous Jewel Box, a rare and aitistic display of floweis and odier plants 
held regularly in the city’s greenhouses located in Forest Park Thousands 
of persons annually visit the splendid displays arranged there 



Fig 3 Art Museum 

Entiiely separate from the Jewel Box is the Missouri Botanical Garden 
Founded in 1860 by Henry Shaw, a St Louis philanthropist, it is popularly 
known as Shaw’s Garden, and ranks second only to the famous Kew 
Gardens of England It contains the largest collection of plant life in the 
western hemisphere and is famous the world over for its wealth of botanical 
species and its beautiful floial displays It comprises a city garden of about 
75 acres, an out-of-town extension of more than 1,625 acres, and a tropical 
extension at Balboa, Panama 

At the city garden large conservatories are maintained, containing a 
vaned collection of tropical plants and proMdmg for an almost continuous 
display of chrysanthemums, orchids, lilies, tropical vines, ferns, palms, Aus- 
tialian, Philippine and Japanese plants, desert cacti and other growing plants 
Out of doors are to be found representative gardens of loses, irises, water 
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lilies, and collections of eveiy other kind of plant which can be grown in the 
region of St Louis The orchid and chrysanthemum shows have established 
national reputations for the gorgeousness and rarity of their blooms and for 
the beauty and method of their display Altogether, more than 11,000 
species of plants from all climes and all parts of the globe are to be seen here 













Fig 4 The Jewel Box m Forest Park 

One of the best botanical hbiaries in the country, one of the largest 
herbaria in the United States, laboratones foi scientific work and a school 
for gardening combine the features of a pleasure-ground with the facilities 
of an institution of research 

The out-of-town garden, which is constantly being developed, is already 
one of the best localities m the state for the growing of wild flowers and 
trees The propagation of lare and delicate plants away from conditions 
unfavorable to early plant life incident to a city location is carried on there 
Besides growing much material for later exhibit in the city garden, there is 
gradually being developed an adequate arboretum, which in time will prob- 
ably become the most complete reservation for trees and native flora m the 
temperate zone 
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Medical St Louis 

The St Louis Medical Society was founded in 1836 by a small group 
of physicians and until 1850 was known as the Medical Society of the State 
of Missouri At that time the Missouri State Medical Society was organ- 
ized, and the name of the local organization was changed to the St Louis 

Medical Society 



Fig S St Louis Medical Society 


In the early days the meetings were held in the assembly room of the 
Public School Library in the Polytechnic Building, then on Seventh and 
Chestnut Streets, and later a room in the Y M C A was used 

The excellent library of the St Louis Medical Society is an outgrowth 
of the St Louis Medical Library Association, formerly known as the Medi- 
cal Exchange Journal Club The St Louis Medical Society moved into 
its beautiful new $400,000 home at 3839 Lindell Boulevard on July 29, 
1926 This building was planned and constructed especially for the con- 
venience and comfort of the physicians of St Louis It contains an audi- 
torium which has a seating capacity of seven hundred, and several private 
meeting rooms, a dining room and adjoining rooms for entertainment 

On the walls of tlie first floor lobby there are tablets of Bernard Farrar, 
the first president of the St Louis Medical Society, William Beaumont, the 
pioneer American physiologist, who was president of the Society in 1841 , 
Rud John Thompson Hodgen, Avell-known St Louis surgeon, who was presi- 
dent of the Society in 1876 

The library occupies the entire second floor and contains more than 
o0,000 volumes with 325 files of current journals and transactions in 
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English, Flench and German A valuable collection of rare old medic 
books numbering about 800 volumes, with pictuies of medical historic 
interest, was given to the Society by the late James Monroe Ball and 
exhibited in one of the rooms on the second flooi in connection with tl: 
library 

The Bartscher loom is a memorial to Dr Hugo Bartscher from h: 
mother, Mrs Fianciscus Bartscher It houses many valuable histone: 
collections, rare old medals and books, art exhibits and an excellent displa 
of unusual photography, the work of members On the walls are se^ 
eral plaques of prominent membei s donated by their friends in appreciatio 
and commemoi ation of their valuable seivice to the Society The Societ 
has 1,000 active membei s Weekly scientific meetings are held in th 
auditoiium The oiganization publishes its own weekl)- bulletin cairyin 



Fig 6 St Louis Univc'sity Medical School 


the news of the Society, keeping its membei s informed as to the piograms 
local public health statistics, and medical news, including the proceedings 
of the meetings and scientific papers 

For more than three years the Society has sponsored, edited and broad- 
cast weekly radio talks pertaining to public health matters over one of the 
local broadcasting stations During the fifteen-minute program allotted 
through the courtesy of the station, diseases of common interest are dis- 
cussed, the name of the editor and speakei being withheld More than 17C 
radio talks have been broadcast 

St Louts Umvetsity School of Medtcme The School of Medicine of 
St Louis Umversit} was established in 1837 in a small house on Washing- 
ton Avenue between Tenth and Eleventh Streets In 1847 the school wai 
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affiliation between the medical school and the University was seiered n 
1855 and the medical depaitmeiit became known as the St Louis Medical 

College and functioned as an independent school 

The Mai ion Sims College of Medicine, founded m 1890 and occupying 
a building elected for the purpose on Giand Boulevard and Caroline Street, 
combined in 1901 with the Beaumont Medical College, organized m 1886 
and became known as Marion Sims-Beaumont Medical College In 1903 
the University assumed control of these schools, which had been i^^erged 
two years pi eviously, and became known as the St Louis University School 



Fig 7 The Firmin Desloge Hospital associated with St Louis University Medical School 


of Medicine In the reoi ganization which ensued the fundamental de- 
partments, anatomy, chemistry, physiology, pathology, bacteriology and 
pharmacology, were placed under the direction of full-time departmental 
heads 

The mam building of the original Marion Sims College of Medicine was 
used until 1927, when the present medical buildings weie erected The 
buildings are located on Compton Hill, one of the highest points m the City 
of St Louis, the mam building facing Grand Boulevard at Caroline Street 

An excellent medical librarj , ivhich has been enriched bj several private 
collections, is housed m the south wing of the building 
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Tlie University Hospital, aftoiding clinical teaching facilities to the 
Medical School, embiaces a gioup of three hospitals the Firmin Desloge 
Hospital, St Mary’s Hospital and Mt St Rose Sanitarium The Sisteis of 
St Maiy have placed their educational and medical activities in these insti- 
tutions undei the complete control of the University By an agreement 
between the Sisters and the University, the Directois of the various depart- 
ments of the School of Medicine are made responsible for the coi responding 
hospital departments, thus forming a compact organization, assuring the 



Fig 8 St Luke’s Hospital 


closest university supei vision and the highest type of medical, educational 
and nursing efficiency 

The Alexian Brothers', St Anthony's and St John's Hospitals are 
known as the " Associated Hospitals ” These hospitals afford further 
teaching facilities and in return are given leadership and guidance in their 
medical and educational activities The staffs are appointed by the Univer- 
sity 

Intimate association is also maintained among the St Ann’s Ljung-In 
Infirmary, St Ann’s Founding Society and the St Louis Obstetric 
Dispensary These institutions are utilized as teaching centers for obstetrics 
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and Dedmtncs Opportunity is also afforded for teaching in the St Louis 

founded in 1842, was admitted as a departoent of the 

In 1899 the Missouri Medical College, which was founded in 1840, w 

^um^Lh t^ St I;- 

at^s MScohege and the M.ssouii Medical College, two of the 
oldest medical schools west of the Mississippi River 



Fig 9 Jewish Hospital 


In 1910, the corporation of the University, appreciating the valuable 
service which a medical school can render to the community, with the co- 
operation of the medical faculty, reorganized the school in all departments 
and appointed heads of departments and instructors in anatomy, physiology, 
biological chemistry, pathology, medicine, surgery and pediatrics, who devote 
themselves to teaching and research Associated with this staff aie many 
clinical instructors chosen from the medical profession of St Louis 

In 1914 the Washington University School of Medicine moved from 
its old location on the corner of Eighteenth and Locust Streets to the new 
buildings facing Forest Park on the corner of Kingshighway Boulevard 
and Euclid Avenue The buildings of the School of Medicine form a part 
of a medical group known as the Barnes Hospital group 

The affiliation of Barnes Hospital, St Louis Children’s Hospital, St 
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Louis Maternity Hospital, McMillan Eye, Ear, Nose and Tin oat Hospital, 
Mallmckrodt Radiological Institute, and Oscar Johnson Institute with Wash- 
ington University School of Medicine makes these institutions for teaching 
purposes integral parts of the School of Medicine 



Fig 10 Washington Universitj 


The Washington University Clinics serve as an out-patient department 
foi the Univeisity group of hospitals 

Furthei teaching facilities are affoided by the St Louis City Hospital, 
including the Isolation Hospital and the City Samtanuni 
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/ An excellent library is housed in the Medical School and several mu- 
/ums and collections for teaching and investigation are maintained by the 
various departments Recently a valuable collection of anatomical speci- 
mens piepaied with unusual skill and care by Bohumil Hochmann has been 1 
purchased for the museum Diseases of bones are weiriilustrated by a large 
number of specimens collected during the early history of the school by Dr 
Charles A Pope and Dr John T Hodgen A section of the museum con- 
tains experimental pathological lesions 

The Beaumont Room, adjoining the mam reading room of the hbraiy, 
contains manuscripts, letters and other valuable material of the pioneer 
American physiologist, William Beaumont, presented to the University by 
his granddaughter, the late Lily Beaumont Irwin One of the interesting 
items in this collection is the memoiandum book containing Beaumont’s 
original notes of the accident which befell Alexis St Martin and made pos- 
sible the renowned investigations in gastric digestion 

Independent Hospitals The hospitals which are directly connected with 
the two schools of medicine have already been briefly mentioned There 
are numerous other excellent hospitals m St Louis but space does not permit 
details concerning their many prominent features Among these inde- 
pendent hospitals are the Barnard Free Skin and Cancer Hospital, Bethesda 
Hospital, Chiistian Hospital, DePaul Hospital, Evangelical Deaconess’ 
Home and Hospital, the Frisco Employees’ Hospital, Jewish Hospital, 
Lutheran Hospital, Missouri Baptist Hospital, Missouri Pacific Hospital, St 
Ann’s Widows’ Hospital, St Louis City Hospital No 1, St Louis County 
Hospital, St Luke’s Hospital, Shiiners’ Hospital and United States Marine 
Hospital 
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INVITATION 

The City of St Louis, the St Louis Medical Society, the Medical Colleges of 
St Louis and of Washington Universities have through their officers extended to the 
Fellows of the American College of Physicians a most cordial invitation to hold their 
1937 Annual Session in St Louis The great hospitals of the City have offered their 
lecture halls, laboratories and wards for demonstrations and clinics Members of the 
local medical profession have signified their willingness and desire to aid in the 
progiams which have been arranged for each morning of the session 

With its two large medical schools and its numerous general and special hospitals, 
St Louis offers admirable facilities for the meeting Indeed, there are so many that 
It has been found impossible or at least unwise to use all of those which were made 
available to the committees Consequently, the greater part of the clinical programs 
IS to be held in only four centers in St Luke's Hospital, in the Jew'ish Hospital, 
and in the institutions which are associated with the two medical schools In its 
teaching, St Louis University embraces a group of hospitals which includes St 
Mary’s Hospital, the Mount St Rose Sanitarium, the Alexian Brothers’, St Anthony’s , 
and St John’s Hospitals, and the beautiful new and modern Firmin Desloge Hos- 
pital, where many of the meetings will be held Washington University is closely 
affiliated with the Barnes Hospital, St Louis Children’s Hospital, St Louis Maternity 
Hospital, hlcMillan Eye, Ear, Nose and Throat Hospital, the Mallinckrodt Radiologi- 
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cal Institute, and the Oscai Johnson Institute, the whole forming a medical and 
health center of outstanding importance The facilities of the Barnes Hospital will 
be chiefly used for the meetings 

Many of the scientific discussions and clinics will be contributed by the members 
of the medical profession of St Louis Several distinguished guests, and a few of 
the outstanding blasters and Fellows of the College from other cities have been asked 
and have graciously consented to aid in the progiams While there has been sched- 
uled each day a large number of formal programs, it is hoped that the visiting Fellows 
will find time to view informally the activities in the research laboratories and the 
points of special interest in the hospitals and medical schools Among things which 
should attract particular attention are the Beaumont room of the Library at Wash- 
ington University School of Medicine, which contains manuscripts, letters and other 
valuable original material of the pioneer American physiologist, William Beaumont, 
and the collection of anatomical specimens prepared by Boliumil Hochmann and 
housed 111 the museum of the anatomical department at Washington University 

St Louis also offers to the visitor many attractions other than those of a medical 
and scientific nature Among these may be mentioned the world famed Missouri 
Botanical Gardens, the Art Museum, the St Louis Zoo, and the Lindbergh Trophies 
It IS the sincere hope of the local committees that the St Louis Session may be 
memorable among the many enjoyable and profitable meetings of the College 


WHO MAY REGISTER— 

(a) All members of the American College of Physicians in good standing for 

1937 (dues, if not paid previously, may be paid at the Registration 
Bureau) 

(b) All newly elected members 

(c) Members of the St Louis City Medical Society, without registration fee, 

upon presentation of their 1937 membership cards 

(d) Medical students pursuing courses at the St Louis University School of 

Medicine and the Washington University School of Medicine, without 
registration fee, upon presentation of matriculation cards, or other evi- 
dence of registration at these institutions , exhibits, morning lectures and 
general sessions 

{c) House officers of the hospitals participating m the program, upon presenta- 
tion of proper identification exhibits, morning lectures and general 
sessions 

(/) Members of the Medical Corps of Public Services of the United States and 
Canada, without registration fee, upon presentation of proper credentials 
(< 7 ) Qualified physicians uho may wish to attend this Session as visitors Such 
physicians shall pay a registration fee of $12 00, and shall be entitled 
to one jears subscription to the Annals of Internal Medicine (in 
which the proceedings will be published), included within such fee 


RECUSTRATION BUREAU Temporary Registration Bureau will be open 
at the Jefferson Hotel on Sunday afternoon and evening, April 18 The permanent 
Registration Bureau w ill be located on the mezzanine floor of the Jefferson Hotel 
Hours 8 30 a m to 6 00 p m , daily, April 19 to 23 

BLANKS FOR ALL CLINICS AND DEMONSTRA- 
TIONS, IiIORNING LECTURES AND ROUND TABLE CONFERENCES will 
be sent with the formal program to members of the College Guests will secure 
registration blanks at the Registration Bureau during the Session 
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BULLETIN BOARD FOR SPECIAL ANNOUNCEMENTS will be located 
near the Registration Bureau at the Jefferson Hotel 

TRANSPORT AlION — On account of recent nation-wide reductions in rail- 
road fares, convention rates are no longer in effect In a great many instances, 
however, reduced round trip tickets are m effect from certain localities Members 
should consult their local ticket agents 

Special service will be available to physicians from Chicago over the Alton 
Railroad and from the East (New York City, Philadelphia, Wilmington, Baltimore, 
Washington, Martinsburg, Parkersburg, and intervening points) over tlie Baltimore 
& Ohio Railroad Special time-tables may be obtained from the Executive Secretary, 
or by application to local agents of the above railroads 

THE GENERAL BUSINESS MEETING OF THE COLLEGE will be held 
at 5 05 p m , Thursday, April 22, immediately following the general scientific program 
of the afternoon All Masters and Fellows of the College are urged to be present 
There will be the election of Officers, Regents and Governors, the reports of the 
Treasurer and of the Executive Secretary, and the induction to office of the new 
President, Dr James H Means, Boston, Mass 

BOARD AND COMMITTEE MEETINGS— The following meetings are 
scheduled as indicated Special meetings wull be announced and posted 

A special dinnci wall be tendered to the Board of Govenwis by members of the 
Board of Regents at the Jefferson Hotel, Sunday evening, April 18 An announce- 
ment of the time and place will be made later Members of the Board of Governors 
are cordially invited 

COMMITTEE ON CREDENTIALS 

Sunday, April 18, 9 00 a m Room 4, Second Floor, Jefferson Hotel 

BOARD OF REGENTS 

Room 4, Second Floor, Jefferson Hotel 

Sunday, April 18, 2 30 pm 
Tuesday, April 20, 12 00 m* 

Friday, April 23, 12 00 m* 

BOARD OF GOVERNORS 

Room 4, Second Floor, Jefferson Hotel 

Monday, April 19, 5 00 pm 
Wednesday, April 21, 12 00 m 
* Buffet luncheon served 


SPECIAL FEATURES 
Monda\, April 19 , 1937 

THE ANNUAL SMOKER will be gnen immediately folIowun«- the scientific 
piogram about 10 20 o’clock m the evening m the Gold Room of the Jefferson Sel 
An interesting and amusing program has been arranged jenerson Hotel 

Wedxesdw, April 21, 1937 

CONVOCATION OF THE COLLEGE n r. 

Ho.d A„ Masters and F,„o„s of «.e College aM tiLT: ie'^Sr^TFeS.™ 
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should be present Newly elected Fellows who have not yet been received in Fellow- 
ship are requested to assemble in Rooms 8 and 9, second floor (ne-s.t floor above mez- 
zanine), of the Jefferson Hotel at 7 30 o’clock, preparatory to the formation of the 
procession They will occupy especially reserved seats m the central section of the 
Ballroom, to which they will be conducted by the Convocation marshal promptly at 
8 15 As this IS the most formal meeting of the College, it is suggested that all 
appear in evening dress 

The Convocation is open to all physicians and their families generally A cordial 
invitation is also issued to such of the general public as may be interested 

Following the Convocation Ceremony, the President will present the John Phillips 
Memorial Medal for 1936-37 Thereafter will follow the Convocational Oration, 
“ Ihe Organism As a Unity,” by Dr John Dewey, Professor Emeritus of Philosophy, 
Columbia University, New York City 

The Presidential Reception will follow immediately after the program Newly 
inducted Fellows should sign the Roster and secuie their Fellowship Certificates 
during the Reception 

TRUDEAU CLUB LUNCHEON — The Trudeau Club of St Louis cordially 
invites members of the College who are especially interested in diseases of the chest 
to attend a luncheon at the Paik Plaza Hotel at 12 30 p m on Wednesday, April 21 
This will be combined with a round table discussion to be conducted by Dr James 
Alex Miller Because of the size of the dining room, attendance must be limited to 
100 Those desiring to attend should obtain the special Round Table ticket, IV, by 
advance application or at the Registration Desk before Tuesday noon 

Thursday, April 22, 1937 

THE ANNUAL BANQUET OF THE COLLEGE will be held m the Gold 
Room of the Jefferson Hotel at eight o’clock All members of the College, physicians 
of St Louis, and visitors attending the Session with their families are cordially in- 
vited Dr Alfred Stengel will act as Toastmaster and Dr Logan Clendemng will 
deliver an address on “ Medical Shrines ” Following the banquet will occur the 
annual dance, to which all are invited to stay 

PROGRAM OF ENTERTAINMENT FOR VISITING WOMEN 

The headquarters of the visiting women will be in the Ladies Lounge on the 
mezzanine floor of the Jefferson Hotel A program of special features has been ar- 
ranged, but ample time has been allowed for sightseeing, shopping and recreation 
Lists including the names of principal shops and restaurants will be issued by the 
local committee 


Monday, April Id, 1937 


Morntng Registration 

Aftei noon 1 30 p m A personally conducted sightseeing tour to points of interest 
in St Louis, to Old Cathedral, Shaw’s Gardens, Lindbergh Trophies, and to the 
St Louis Art Museum, where Tea will be served 

Tuesday, April 20, 1937 

Af to noon 3 00 pm Fashion Show and Tea at the Junior League Club Cars 
leave Jefferson Hotel at 2 30 
Evemng 8 00 pm Bridge, Jefferson Hotel 
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Wednlsday, April 21, 1937 

Afternoon 1 00 p m Luncheon and Bridge at the St Louis Country Club Cars 
leave Jefferson Hotel at 12 15 

Evening 8 00 pm Convocation of the College in the Gold Room at the Jeffeison 
Hotel Ail ladies aie cordially invited to attend 

Thursday, April 22, 1937 

Aftei noon 4 00 p m Tea given by the Woman’s Club of the St Louis University 
School of Medicine at the residence of Mrs Cyrus Burford 
Evening 8 00 pm The Annual Banquet of the College 
10 00 pm Dancing 

Gold Room, Jefferson Hotel 

THE EXPOSITION AND TECHNICAL EXHIBIT will be located on tlie 
mezzanine floor of the Jefferson Hotel 

The exhibit will be particular!}' representative of the interests of Internal Medi- 
cine, and will include medical literature and texts, pharmaceutical products, apparatus 
and appliances, specialized physicians’ furniture and many other items of special 
interest These exhibits will afford an opportunity for physicians to keep informed 
of the latest literature and the newest products in the field of medicine generally, the 
educational value of these exhibits should never be overlooked Furthermore, ex- 
hibitors contribute much not only to the interest of the meeting, but to the financial 
support of these scientific assemblies Many exhibitors have nothing to sell, but 
merely seek an opportunity to show what their organizations are attempting to furnish 
for medical science Every doctor is urged to visit each of the booths, for he will 
certainly find something new, interesting and scientifically valuable Special inter- 
missions in the general program have been arranged, providing additional time for 
the inspection of exhibits 


TECHNICAL EXHIBITORS 
(Assignments up to February 10, 1937) 

Allison Company, W D , Indianapolis, Ind 

Aloe Company, A S , St Louis, Mo 

American Hospital Supply Corporation, Chicago, 111 

Appleton-Century Company, D , New York, N Y 

Arlington Chemical Company, The, Yonkers, N Y 

Ayerst, McKenna & Harrison (United States) Limited, Montreal, Que 

Aznoe’s National Physicians’ Exchange, Chicago, 111 

Baum Co , Inc , W A , New York, N Y 

Becton, Dickinson &. Co, Rutherford, N J 

Bilhuber -Knoll Corporation, Jersey City, N J 

Borden Company, The, New York, N Y 

Burdick Corporation, The, Milton, Wis 

Cambridge Instrument Co , Inc , New York, N Y 

Cameron Surgical Specialt} Compan}, Chicago, 111 

Chappel Laboratories, Rockford, 111 

Ciba Co , Inc , New York, N Y 

Collins, Inc , Warren E , Boston, Mass 

Da\ies, Rose & Co , Ltd , Boston, Mass 

Davis Compan} , F A , Philadelphia, Pa 


Space 

96-97 

72-73 

17 

7 

8 
62 
16 
37 

22-23 

29-30 

88 

80-81 

70 

31-47 

15 

38-39 

51 

52 
46 
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Davis Company, R B , Hoboken, N J 35 

Dick X-Ray Company, St Louis, Mo 94-95 

Doak Company, The, Cleveland, Ohio 32 

Fischer & Company, H G , Chicago, III 98 

General Electric X-Ray Corporation, Chicago, 111 25-26-27-28 

Gerber Products Company, Fremont, Michigan 87 

Gradwohl Laboratories, St Louis, Mo 89 

Hamilton Manufacturing Co , Two Rivers, Wis 90-91 

Heinz Company, H J , Pittsburgh, Pa 64 

Horlick’s Malted Milk Corporation, Racine, Wis 40 

Hynson, Westcott & Dunning, Inc , Baltimore, Md 65-66 

Irradiated Evaporated Milk Institute, Chicago, 111 68 

Kellogg Company, Battle Creek, Michigan 4 

LaMotte Chemical Products Company, Baltimore, Md 12 

Lea & Febiger, Philadelphia, Pa 56 

^ Lederle Laboratories, Inc, New York, NY 55 

Liebel-Flarsheim Company, Cincinnati, Ohio 93 

Lippincott Company, J B , Philadelphia, Pa 59 

Macmillan Company, The, New York, NY 11 

Mallinckrodt Chemical Works, St Louis, Mo 85-86 

Maltine Company, The, New York, NY 74 

Mead Johnson & Company, Inc , Evansville, Ind 71 

Medical Bureau, The, Chicago, 111 24 

Medical Case History Bureau, New York, NY 36 

Merck & Co Inc , Rahway, N J 33-34 

Metropolitan Life Insurance Company, New York, NY 6 

Middlewest Instrument Company, Chicago, III 76 

Morris & Co , Ltd , Inc , Philip, New York, NY 79 

Mosby Co , The C V , St Louis, Mo 77-78 

Oxford University Press, New York, NY 13 

Patch Co , The E L , Boston, Mass 53 

Petrolagar Laboratories, Inc , Chicago, 111 14 

Ralston Purina Co , St Louis, Mo 69 

Rare Chemicals, Inc, Nepera Park, N Y 42-43 

Sanborn Company, Cambridge, Mass 54 

Sandoz Chemical Works, Inc , New York, N Y 44-45 

Saunders Company, W B , Philadelphia, Pa 48 

Smith, Kline & French Laboratories, Philadelphia, Pa 49-50 

Spicer and Company, Glendale, Calif 2 

Squibb & Sons, E R , New York, N Y 57-58 

Stearns & Company, Frederick, Detroit, Mich 92 

Taylor Instrument Companies, Rochester, N Y 60-61 

Tebault Co , Inc , Hugh, New York, NY 41 

Vitamin Products Company, Milwaukee, Wis 75 

Wander Company, The, Chicago, 111 1 

Winthrop Chemical Company, Inc , New York, N Y 9-10 

GENERAL SESSIONS 
Ballroom, Jefferson Hotel, St Louis, Mo 

In addition to the program for the General Sessions, attention is called to the 
klornmg Lectures and to the Round Table Discussions The programs for these two 



OUTLINE OF SESSION 
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Morning Lectures, Round Table Conferences and General Sessions will be held at Jefferson Hotel, except * Park Phza Hotel, beginning 
at 12 15, Round Table 4 
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features are arranged to supplement the presentations given in the General Sessions 
A few of the programs are arranged in the form of symposia while in others no at- 
tempt has been made to follow this plan Some subjects have been discussed inten- 
sively — these include 

Diabetes and the use of Long-Acting Iiisiihns, Endociine Distmbanccs, Caidio- 
vasculai Diseases, with especial reference to Ai tc> lal Hypei tension 

Infechous Diseases are given a prominent place with the newer methods of treat- 
ment of Sti eptococcal Infections 

In addition the program offeis presentations on 

Medical Histoiy, Neni ology, Gasti o-entei ology, Diseases of the Bone Maiiozv, 
Hodgkin’s Disease and Hypei ti opine Aithiitis Niitiitional Distin bailees as they 
affect the Jieait and thyioid are considered 

Syphilis IS discussed from its Public Health Aspect and A Round fable discus- 
sion on its Treatment is piovided 

Thyioid Disease in the negro is discussed and there are miscellaneous papers con- 
cerned especially with Medical Ticatment 

The Convocational Oiation will be delivered bj Dr John Dewey, Emeritus Pro- 
fessor of Philosophy at Columbia University Dr Dewej' is America’s foremost 
philosopher He has best understood how the problems of modern life should be 
stated His philosophy is a philosophj' for daily use and is congenial to those atti- 
tudes that are taken instinctively b^ students of biology and physiology His sub- 
ject, “The Organism as a Unity,” touches a point of acute interest today, the ques- 
tion, “ What shall be the physician’s attitude toward the soul-bodv problem, how shall 
there be better understanding between internist and psychiatrist^” 


FIRST GENERAL SESSION 
Monday afteinoon, April 19, 1937 

p m 

2 00 Addresses of Welcome 

George R Throop, Chancellor of Washington University 
Rev Alphonse Schwitalla, S J , Dean of Faculty of Medicine, St Louis 
University , 

Curtis H Lohr, President of the St Louis Medical Society 
Joseph F Bredeck, Commissionei of Health, City of St Louis 
Response to Addresses of Welcome 

Ernest B Bradley, President of the American College of Physicians 
2 30 The Nature and Treatment of Heait Failure 
George R Herrmann, Galveston, Tex 

2 55 The Role of the Pituitary in Carbohydrate Metabolism 

Carl F Con, St Louis, Mo 

3 15 INTERMISSION 

4 00 Tltyroid-Pituitary Relationship in Diabetes Insipidus 

Thomas P Findley, Jr , St Louis, Mo 
4 20 Some Recent Studies on Male Sex Hormones 
F C Koch, Chicago, 111 

4 45 Experimental Work with the Female Sex Hormone 

E A Doisy, St Louis, Mo 

5 10 ADJOURNMENT 
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SECOND GENERAL SESSION 
Monday evening, April 19, 1937 


Presiding Officer 

O H Perry Pepper, Philadelphia, Pa 


p in 

8 00 Daniel Drake 

Alfred Stengel, Philadelphia, Pa 

8 30 The Physician Himself as a Therapeutic Agent 

William R Houston, Austin, Tex 

9 00 Protamine and Other Long-Acting Insulins 

Russell M Wilder, Rochester, Minn 

9 30 The Role of Nutritional Deficiency States in Cardiac Decompensation 

Soma Weiss and Robert W Wilkins, Boston, Mass 

10 00 The Importance of Ocular Signs in the Diagnosis of Brain Tumor 

Ernest Sachs, St Louis, Mo 

10 30 ADJOURNMENT 


10 30 o’clock 

SMOKER 

Ballroom, Jefferson Hotel 

An interesting and amusing program has been arranged Admission by 

registration badge 


THIRD GENERAL SESSION 
Tuesday afternoon, April 20, 1937 


Presiding Officer 
James H Means, Boston, Mass 


p in 

2 00 Practical Clinical Uses for Lactic Acid and Its Sodium Salt — ^ 

Alexis F Hartmann, St Louis, Mo 
2 25 Healed Bacterial Endocarditis 

Louis Hamman, Baltimore, Md 

2 45 The Relief of Certain Mental Sjmiptoms by Operation on the Frontal Lobes 
with Observations upon Vasomotor and Visceral Manifestations 
Walter Freeman and James W Watts, Washington, D C 
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3 15 



4 30 

5 00 


INTERMISSION 

The Use of Par a Amino Benzene Su lnli onam ide or Its Derivatives in the 
Treatment of Beta Hemolytic Streptococcal Infections 
Perrin H Long and Eleanor A Bliss^ Baltimore^ Md 
Bronchiogenic Carcinoma 
Evarts A Graham, St Louis, Mo 
ADJOURNMENT 


FOURTH GENERAL SESSION 
Tuesday evening, April 20, 1937 


Presiding Officer 

Egeiton L Crispin, Los Angeles, Calif 


p m 
8 00 

8 20 
8 40 



Remarks upon the Classification of Bright’s Disease and Arterial Hyper- 
tension 

Willard J Stone, Pasadena, Calif 
The Hereditary Factor in Essential Hypertension 
Edgar A Hines, Jr , Rochester, Minn 

Further Studies in the Genesis and Surgical Treatment of Essential Hyper- 
tension 

George W Cnle, Cleveland, Ohio 
Experimental Hypertension Due to Renal Ischemia 
Harry Goldblatt, Cleveland, Ohio 
The Surgical Treatment of Peptic Ulcer 
Irvin Abell, Louisville, Ky 
ADJOURNMENT 


FIFTH GENERAL SESSION 
Wednesday afternoon, April 21, 1937 


Presiding Officer 
David P Barr, St Louis, Mo 


p m 

2 00 The Clinical Caprices of Hodgkin’s Disease 
William S Middleton, Madison, Wis 
2 25 Hyperthyroidism in the Negro 

William B Porter, Richmond, Va 
2 50 The Nutritional Factor in Graves’ Disease 
James H Means, Boston, Mass 
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3 10 INTERMISSION 

3 55 Recent Knowledge Concerning Influenza 

Richard E Shope, Princeton, N J 

4 25 The Internist and Syphilis Control 

Hugh J Morgan, Nashville, Tenn 

4 50 A Study of the Diagnosis and Treatment of Lobar Pneumonia According to 

Types and Specific Serum Theiapj' 

Julien E Benjamin and Marion A Blankenhorn, Cincinnati, Ohio 

5 10 ADJOURNMENT 


ANNUAL CONVOCATION 
Wednesday evening, April 21, 1937 


8 30 o’clock 

Ballroom, Jefferson Hotel 


All members of the profession and the general public are cordially invited No 
special admission tickets will be required 

1 Presentation of newly elected Fellows and recital of the Pledge 

William Gerry Morgan, Scaetaiy-Geneial, Washington, D C 

2 Conferring of Fellowships, and Address 

Ernest B Bradley, Pi csidenf, Lexington, Ky 

3 Presentation of the John Phillips Memorial Medal for 1936-37 

4 Convocation Oration “ The Organism as a Unity ” 

John Dewey, Professor Emeritus of Philosophy, Columbia University, New 
York, N Y 


President’s Reception 

The Reception will follow immediately after the program Newly inducted 
Fellows should sign the Roster and secure their Fellowship Certificates during the 
Reception 


SIXTH GENERAL SESSION 
Thursday afternoon, April 22, 1937 


Presiding Officer 

William Gerry Morgan, Washington, D C 


pm 
2 00 


Bone IMarrow Biopsies A Development of the 
Edward L Tuohj, Duluth, Minn 


Diagnostic Procedure 
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2 20 The Differential Diagnosis and Theiapeutic Rationale of Diseases Primarily 

Involving the Bone Marrow 

Charles A Doan, Columbus, Ohio 

2 45 The Occurrence and Treatment of Arrhythmias in Coronary Artery Throm- 

bosis 

Arthur M Mastei, New York, N Y 

3 10 Early Clinical Recognition of Disturbances in Heart and Blood Vessel 

Pathology — As Possible Solution to High Cardiac Mortality Rate 

Clarence L Andrews, Atlantic City, N J 

3 30 INTERMISSION 

4 IS What IS Hypertrophic Arthritis^ 

Walter Bauer, Boston, Mass 

4 45 The American Board of Internal Medicine and Ceitification of Internists 

Walter L Biernng, Des Moines, Iowa 

5 05 ADJOURNMENT 

The Annual Business Meeting of the College will be held immediately after tire 
last paper All Masters and Fellows are urged to be present Important amendments 
to the Constitution and By-Laws of the College are to be presented for consideration 
and adoption Official reports from the Treasurer and Executive Secretary will be 
read, new Officers, Regents and Governors will be elected, and the President-Elect, 
Dr James H Means, will be inducted into office 


Thursday evening, 8 00 o’clock 
Ballroom, Jefferson Hotel 

THE ANNUAL BANQUET OF THE COLLEGE 

(Procure Tickets at the Registration Bureau) 

Consult Special Banquet Program 

Toastmaster Alfred Stengel, Philadelphia, Pa 
Address “ Medical Shrine s ” 

Cogan CiendOTing, Professor of Clinical Medicine, University of Kansas 
School of Medicine, Kansas City, Mo 

Dancing 


SEVENTH GENERAL SESSION 
Friday afternoon, April 23, 1937 


Presiding Officer 

Hugh J Morgan, Nashville, Tenn 


p m 

2 00 The Dementia Precox Problem 

Gustave W Dishong, Omaha, Nebr 
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2 20 The Liver m Thyroid Disease 

Elmei C Bartels, Boston, Mass 

2 50 Epigastric Hernia 

Louis A M Krause and David Tenner, Baltimore, Md 

3 IS INTERMISSION 

3 35 The Chemical Constitution of Gastric Juice and an Estimate of the Value 
of Gastric Secretory Studies in Clinical Medicine 
Lay Martin, Baltimore, Md 

3 55 Electrocardiographic Changes in Dogs Following External Injuiy 

Ray W Kissane, Columbus, Ohio 

4 15 Ebstein’s Disease or Congenital Dislocation of the Tricuspid Valve, Report 

of a Case with Intraventricular Conduction Disturbances Studied by 
Serial Sections Through the Conduction System 
Wallace M Yater, Washington, D C, and Morse J Shapiro, Minneapolis, 
Mmn 

4 35 ADJOURNMENT 


PROGRAM OF MORNING LECTURES 

This course of Morning Lectures is a special feature on the program, arranged 
at tlie request of a large number of members The course is presented as an elective, 
as a whole or for individual days, in place of hospital clinics Those attending the 
lectures may also attend the Round Table Conferences These lectures will be pre- 
sented daily, Tuesday to Friday, inclusive, from 9 30 to 11 30 am in the Ballroom 
of the Jefferson Hotel 

It is intended that the Morning Lectures shall be highly practical, and that the 
speakers will present their subjects with the aid of lantern slides, moving pictures and 
other demonstrations They will consist of three symposia Tuberculosis, Infectious 
Diseases and Diabetes Melhtus, and a mixed program 

The lectures will be open to all members of the College, guests of the College, 
members of the St Louis Medical Society, Senior students of the medical schools of 
St Louis and House Officers of participating hospitals Admission by legnlai regis- 
tiation badge 


ML 1 


Tuesday Morning, April 20, 1937 
JEFFERSON HOTEL 
Ballroom 


Symposium on Tubci culons 


9 30-10 00 

10 00-10 30 

10 30-11 00 

11 00-11 30 


Recent Studies Bearing on Tuberculous Infection and Reinfection 
Henry C Sweaney, Chicago, 111 
Heliotherapy and Tuberculosis 
Edgar Mayer, New York, N Y 
Surgical Measures in Treatment of Tuberculosis 
Ralph C Matson, Portland, Ore 
The Prognosis m Tuberculosis 
F M Pottenger, klonrovia, Calif 
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Wednesday Morning, April 21, 1937 
ML 2 JEFFERSON HOTEL 

Ballroom 

Symposium on Infectious Diseases 

9 30-10 00 Chronic Brucella Infections 

Fred E Angle and William H Algie, Kansas City, Kan 
10 00-10 30 The Clinical Types of Encephalitis 

Theodore C Hempelinann, St Louis, Mo 

10 30-11 00 Scarlet Fever 

Jean Valjean Cooke, St Louis, Mo 

11 00-11 30 Meningococcic Meningitis and Meningococcemia 

Josephine B Neal, New York, N Y 


Thursday Morning, April 22, 1937 
ML 3 JEFFERSON HOTEL 

Ballroom 

Symposium on Diabetes 

9 30-10 00 Clinical Use of Crvstal Une Ins ulin 

Samuel S A ltshu ler, Detroit, Mich 

y- 10 00-10 30 Treatment of Diabetes Melhtus with Insoluble Insulin Compounds, 

II Histone-Insuhn 

Percival A Gray, Jr , Frit? Bischoff and William D Sansum, Santa 
Barbara, Calif 

10 30-11 00 Factors Influencing the Prognosis ‘in Diabetic Coma 

Edward S Dillon and W Wallace Dyer, Philadelphia, Pa 

11 00-11 30 The Hemopoietic Liver Principle 

George E Wakerlin, Louisville, Ky 


Fnday Morning, April 23, 1937 
ML 4 JEFFERSON HOTEL 

Ballroom 

9 30-10 00 Sedimenta tion Rate of the Blood and Its Application in Clinical 
Medicine 

Edwin G Bannick, Rochester, Minn 
10 00-10 30 Inquiries into the Fundamental Nature of Disease 
John W Williams, Cambridge, Mass 

10 30-11 00 Subacute Bacterial Eiidocaiditis Active Cases with Negative Blood 

Cultures 

Chester S Keefer, Boston, Mass 

11 00-11 30 The Less Common Varieties of Hypertension 

Maurice C Pincoffs, Baltimore, Md 
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ROUND TABLE CONFERENCES 

This series of Round Table Conferences is a new feature on the piogram of the 
Annual Session of the College These Round Tables have been scheduled at a time 
so as not to conflict with the Morning Lectures or the Hospital Clinics 

A national authority has been selected for each topic Three Round Tables will 
be in progress simultaneously, and all will be held in adjoining rooms at the Jefferson 
Hotel, with the exception of the one on Pulmonary Tuberculosis, which will be held 
at the Park Plaza Hotel The groups will necessarily be restricted in attendance 
Special tickets, similai to the Clinic tickets, will be required for each Round Table 
When application is made for a Round Table it is strongly urged that the applicant 
siihniit III zvriting a question oi topic zohtch he zvishes discussed These questions will 
be given in advance to the Leaders of the Round Tables who will discuss such sub- 
jects as seem most in demand 


PROGRAM OF ROUND TABLES 
Tuesday, April 20, 1937 
JEFFERSON HOTEL 
Second Floor, Room 9 
(Capacity, 100) 

12 00 m -1 00 p m 1 ROUND TABLE on Diabetes Melhtus 

Leader Elliott P Joslin, Clinical Professor of 
Medicine at the Harvard University Medical 
School , Medical Director of the George F Baker 
Clinic, New England Deaconess Hospital, Bos- 
ton, Mass 


JEFFERSON HOTEL 
Second Floor, Room 8 
(Capacity, 80) 

12 00 m -1 00 p m II ROUND TABLE on the Public Health Aspects of 

Syphilis ~ 

Leader Thomas Parran . Surgeon-General, United 
States Public Health Service, President of the 
American Public Health Association, Washing- 
ton, DC 


JEFFERSON HOTEL 
Second Floor, Room 7 
(Capacity, 80) 

12 00 m-1 00 pm III ROUND TABLE on C ardiovas c ular Pr oblems 

Leader Samuel A Levine, Assistant Professor of 
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Medicine, Harvard University Medical School, 
Senior Associate in Medicine, Peter Bent Brig- 
ham Hospital, Boston, Mass 


Wednesday, April 21, 1937 
PARK PLAZA HOTEL 
(200 N Kingshighway) 

(near Washington University and Barnes Hospital) 

(Capacity, 100) 

12 15 p in -1 00 pm IV ROUND TABLE on Pulmonaiy Tuberculosis 

Leader James Alex Miller, Professor of Clinical 
Medicine, Columbia University College of Phy- 
sicians and Surgeons, Visiting Phvsician and 
Physician in Charge of Tuberculosis Division, 
Bellevue Hospital , New York, N Y 
Followed by luncheon as guests of the Trudeau So- 
ciety of St Louis 


JEFFERSON HOTEL 
Second Floor, Room 9 
(Capacity, 100) 

12 00 m-1 00 pm V ROUND TABLE on Gasti o-Eiiterologic Topics 

Leader Walter C Alvarez, Head of Section, Di- 
vision of Medicine, The Mayo Clinic, and Pro- 
fessor of Medicine in the University of Minne- 
sota, Graduate School of Medicine, Rochester, 
Minn 


JEFFERSON HOTEL 
Second Floor, Room 8 
(Capacity, 80) 

12 00 m-1 00 pm VI ROUND TABLE on Amel^sis and Malaria, Diag- 
nosis and Treatment 

Leader Henry E Meleney, Associate Professor of 
Preventne Medicine and Public Health, Vander- 
bilt University School of Medicine, Nashville, 
Tenn 



PROGRA.M OF THE ST EOUIS MEETING 


1457 


Thursday, April 22, 1937 
JEFFERSON HOTEL 
Second Floor, Room 7 
(Capacity, SO) 

12 00 m-1 00 pm VII ROUND TABLE on Alleigy 

Leader Robert A Cooke, Assistant Professor of 
Clinical Medicine, Cornell University Medical 
College, Consultant in Medicine, New York Hos- 
pital, Director, Department of Allergj, Roosevelt 
Hospital, New York, N Y 


JEFFERSON HOTEL 
Second Floor, Room 9 
(Capacity, 100) 

12 00 m-1 00 pm VIII ROUND TABLE on Diseases of the Blood 

Leader O H Perry Pepper, Professor of Medicine, 
University of Pennsylvania School of Medicine 
Philadelphia, Pa 


JEFFERSON HOTEL 
Second Floor, Room 8 
(Capacity, 80) 

12 00 m — 1 00 pm IX ROUND TABLE on the Treatment of Various 

P hases of Svphi 1i<; ~~ 

Leader UdQ_J — Mhle, Professor of Dermatology 
and Syphilology, University of IMichigan Medi- 
cal School, Ann Arbor, Mich 


Please NOTE that all Round Tables are to be held at the Jefferson Hotel, 
except the Round Table on Tuberculosis, which is to be held at the Park Plaza 
Hotel 


SPECIAL CLINICS AND DEMONSTRATIONS 

Clinics and demonstrations will be held in the forenoons from 9 30 to 12 00 
dailj, Tuesday to Friday, inclusne 

Tickets will be required for each and every one of the special clinics, ward 
roun s and demonstrations The cooperation of every one in securing his clinic 
1 C ets will assist greath' m distributing the attendance according to the capacitj’’ 
o eac 1 program It is self-ev ident that an exercise arranged for fifteen v ill lose 
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its value for all if fifty ciowd in Ticket registiation is the only effective method 
of keeping the attendance within the capacities indicated 

The clinics and demonstrations will be held in the Barnes Hospital, Fiimin 
Desloge Hospital, Jewish Hospital, St Luke’s Hospital, St Louis University Medical 
School and Washington University School of Medicine The full detail of the 
program will be made available shortly aftei the appearance of this issue of the 
Annals Fiom the preliminary notices it is apparent that a ver)-^ well organired 
series of clinical meetings will be offered by each institution There are to be 
excellent symposia on allergy, endocrine diseases, peripheial vascular disease, hyper- 
tension, diseases of the blood, fever therapy, diabetes, diseases of the lungs, emphy- 
sema and numerous other clinics and demonstiations covering a wide lange of 
topics in the infectious diseases, diseases of the digestive tract, of the nervous system, 
etc In many of these features the staffs of the institutions concerned have added 
guest speakers of note from other parts of the country It is felt that the clinical 
program of this meeting will meet or surpass the higiiest standards set in previous 
sessions of the College 
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THE THYREO ACTIVATOR HORMONE, ITS ISOLA- 
TION FROM THE ANTERIOR LOBE OF THE 
BOVINE PITUITARY GLAND AND ITS 
EFFECTS ON THE THYROID 
GLAND ' 

By Eduard Uiilexhuth, Baltimoic, Maiyland 

The results of the work to be summarized here and leading to the 
conclusion that the anterior pituitary manufactures and excretes a specific 
thyreoactivator hormone by means of which the hypophysis controls the 
activity of the thyroid, were reported first, by Uhlenhuth and Schwartzbach, 
in 1926, at the annual meeting of the American Zoologists in Philadelphia ® 
A brief account covering all the essential points of evidence was published 
by Uhlenhuth and Schwartzbach, in 1927 

The history of investigations pertaining to the subject with which the 
present article is dealing, has been discussed briefly, yet in its most essential 
features, in “ Endokrmologie, 1935, xv, 329-342 ” , in the latter article as 
well as in many other articles due credit has been guen to those who pre- 
ceded the author It is for this reason and because of the limitations of 
space that the author had to omit all references to the work of other 
investigators 

As we were guided in our work pn the thyreoactivator by previous 
comparative studies of the structure of the thyroid of amphibians (sala- 
manders) and as these morphological studies had ynelded important results 
concerning the functional significance of certain structures of the thyroid 
and concerning the biological evaluation of pathological conditions of the 
human thyroid, these comparative morphological studies will appropriately 

* Van Meter Pn^e Essay, 1936 Read before the American Association for the Study 
of Goiter, June 9, 1936 

From the University of Maryland Medical School 

The work reported in this essay was conducted under the auspices of the Medical School 
of the Unnersity of Maryland, and with the collaboration of the author’s students and 
associates Financial aid was received from the “Julius Fnedenwald Fund for Medical Re- 
search, from the “Weaver Fund” and from the “Hitchcock Fund,” all three of the Uni- 
Ursitv of Marvland Medical School, from the “Elizabeth Thompson Science Fund” of 
Harvard University and from a gift received personally by the author through the gen- 
crositj of klr Victor Bloed c of Baltimore 

Copj right, 1937, bj The American College of Phjsicians 
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form the introduction to our physiological experiments In order to em- 
phasize that, although we can submit ample evidence indicating a humoral 
control of thyroid activity, we nevertheless do not beheAe that the nervous 
system has no pait in regulating thyioid activity, a report of our recent 
investigations bearing on the nervous control of the thyroid, is appended 

I A Functional Interpretation or Thyroid Structure 

At the time when we became interested in the study of the thyioid 
gland, a satisfactoiy functional interpretation of the thyioid structuie was 
not available, m spite of the splendid work of anatomists, physiologists, 
and clinical scientists such as R B Benslev, David Marine, McCallum, 
Allen Graham, Louis Wilson and otheis In fact theie was no agreement 
as to the structural picture of a highly active, as contrasted to a relatively 
dormant, thyroid There was even no gencial consent as to the signif- 
icance of the thvroid colloid Many repoits appeared at that time main- 
taining that a scarcity of colloid indicates a low activity, while some English 



Fig 1 Showing two different thyroid tjpes of adult salamanders of two diffeient 
species (same magnihcation) (a) Gland of adult marble salamander during spring activity, 
resembling exophthalmic goiter , note star-shaped follicles and numerous colloid vacuoles 
{b) Gland of aquatic Colorado axolotl, resembling colloid goiter, note large roundish 
follicles and absence of colloid vacuoles (From Roux’s Arch, 1927, cix, 611, figures 
27 and 34 ) 

surgeons (Williamson and Pearse) contended that the colloid is a waste 
product which, once deposited, never again lea\es the lumen of the follicle 
It appeared to us that many of these important questions could be 
answered, by studies of the thyroid in a group of animals m which this 
gland normally presents a wide variety of functional states and structural 
types Such a group of animals presented itself to us m the so-called sala- 
manders or tailed amphibians In these animals thyroids ranging from 
the structure of a human exophthalmic goiter gland to that of a human 
colloid goiter are found normally (figure 1) It was soon discovered, 
moreo^er, that closely allied species and e^en varieties of the same species 
possessed widely differing thyroids which not oiiK represented a fixed and 
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inherited type chai actenstic for each \ariety, but Mere associated with a 
biology ivhich could be ti aced back to the functional level of the particular 
thyroid type In addition these animals had been previously found to react 
promptly, Mdren in an aquatic stage, upon administration of thyroid Muth 
transformation (metamorphosis) into a terrestrial stage (Gudernatsch, 
1913) In this peculiarity a simple means is afforded to use metamorphosis 
as a test for thyroid actnity Hence an extensive study of the thyroid of 
salamanders ivas undertaken A detailed account of this M'ork M'as pub- 
lished in 1927 ® The essential results of this work are the folloMung 

(a) The Colloid Plays an Essential Role in the Specific Function of 
the Thyioid It was found that during de\ elopmental stages at which the 
thyroid does not function, colloid is stoied in the follicles At the be- 
ginning of a functional period it is suddenly, Muthin 24 hours, released from 
the follicles, but is stored again when the functional period has passed In 
a quantitative study of 40 thyroids the total mass of thyroid tissue, the 
mass of epithelium and the mass of colloid could be expressed in gram 
weight"^ In the giaph of figure 2 aie shown the absolute weights of the 
colloid and of the epithelium It is noticed that during the inactive period 
colloid IS stored, while during tlie functional peiiod 50 per cent of the stored 
colloid IS released suddenly , several days later the follicles are refilled and the 
mass of colloid again increases The same events are shown in figuie 3 in 
which the amount of colloid is expressed in percentages of the total thyroid 
mass Evidently colloid is leleased piecisely at the time of thyroid activity 
The release of the stoied colloid is an essential feature of thyroid activity, 
the colloid is essential m the specific function of the thyroid gland “ 

(b) Stinctinal Chat ados of Active and Doimanf Thyioid Selecting 
different developmental stages of the thyioid of the same species, and study- 
ing, furthermore, the thyroids of different species in wdiich the degree of 
thyroid activity could be determined by its physiological effects on the 
biolog}" of the species, ive are able to recognize structural characters dis- 
tinguishing the active from the dormant thyroid “ These are 


Active Thyioid 

(1) Staiiiable colloid absent or scarce 

(2) Walls of follicles collapsed, shape 

of follicles star-like (with papil- 
lae and solid cell columns) 
\acuoles numerous 

(4) Cells enlarged and swollen 

(5) Cells filled with secretion vacuoles 

(for w'hich we introduced the 
term “ Anderson Vacuoles ”) 


Resting Thyioid 

Large quantities of stainable colloid 
Follicles roundish, w'lth regular outlines 


Colloid \acuoles scarce or absent 
Cells small and flat 
Cytoplasm not vacuolized 


In figure 4 are shown the patterns of an active and of a dormant gland 
of the same species, elucidating points 1 and 2 The difference m the 
number of colloid \acuoles, existing between an actne and an inactne gland 
brought out well in figure 1 In figure 5 are illustrated the increase in 
* For details of technic sec “W Roux’s Arch f Entw icklgsmech , 1927, cix, 616” 
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Figure 2 
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Figure 3 

Fig 2 Showing a functional cycle of the thyroid, with increasing amounts of colloid 
during “ Storage” phase, and colloid release (drop in the lower one of the tW'O curves) dur- 
ing ‘ Releasing ” or active phase 

Fig 3 Showing the functional cycle of the thyroid, colloid expressed in percentages 
of total thyroid weight, emphasizing the sharp drop in colloid amount during the “ Re- 
leasing phase,” relative to the other thyroid tissues (See Roux’s Arch, 1927, cix, 620, 
table 2 ) 


the cell Size and the vacuolization of the cytoplasm so characteristic of the 
active thyroid 

(c) The "Two-Phase Cycle” of Thyiotd Activity In studying the 
periods of thyroid activity in one species and correlating them with the 
corresponding structural appearances it was found that thyroid activity is 
cyclic and that the entire cycle consists of two phases, a “ storage phase ” 
and a “ releasing phase ” During the former the cells manufacture actively 
the colloid, excreting it, howeAer, only m one direction, into the lumen of 
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changes m thyroid pattern during functional cycle of thjroid of same 
“Releasing phase,” during height of spontaneous (physiological) activity 
( 0 ) storage phase” during dormant period (Redrawn from Roux’s Arch, 1927, cix. 



thvrntri dortnant (storage phase) and (6) active (releasing phase) 

tinn magnification Note increased cell size and presence of intracellular secre- 

ci\ 610 active gland (Redrawn from figures 72 and 61 in Roux’s Arch, 1927, 


ttte follicle where it is stored and eventually leads to a distention (figures 
and 1&), or even bag-like enlargement of the follicles During the 
a ter phase the colloid is allowed to escape from the follicles into the blood 
ream , if the release takes place at a faster rate than the manufacture of 
follicles collapse and assume a star-like shape, the lumina of 
ef^ changing into mere slits (figure 4a) As the physiological 

ec s o the thyroid hormone are apparent only during the releasing phase 
e cj-cle, the terms ‘ active ” or “ activated ” will be applied henceforth 
on y to thyroids which are in the releasing phase 

(d) Releasing Factoi On the basis of differential reactions to iodine 
as o served by Swingle in frogs, and m salamanders m our own laboratory , 
an guided by the behaMor of species m which the thyroid remains per- 
nianently m the storage phase, we weie led to the conclusion that only the 
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Storage phase is conti oiled by the thyroid’s own, intrinsic powers, wdiile the 
releasing phase is caused by the eflfects, upon the thyroid, of an extrinsic 
agent wdnch w^e called at that time the “ releasing factor ” and the nature 
of which w'as unknowm to us Our e\idence seemed to suggest that the 
manufacture of colloid and its excretion into the lumen of the follicles are 
primary and essential functions of the thyroid cells and going on continu- 
ously, their rate being dependent only on the degree of distention of the 
follicles, but that the unique peculiarity of the thyroid, its closed vesicles, 
has called forth the development of a special extrinsic mechanism controlling 
the release of the stored secretion from these vesicles ° 

(<?) Into p) etatwn of Human Thytoid Pathology A comparison of 
different types of salamander thyroids w'lth human pathologic thyroids 
immediately i evealed striking resemblances, especially between exophthalmic 
colter and the “ releasing type ” on the one hand, and between colloid goiter 
and the “ storage type ” on the other hand These resemblances w^ere ex- 
pressed 111 nine structural and three functional points for exophthalmic 
goiter, and in eight stiuctural points for colloid goiter Since it appeared 
that the two types are merely different stages of one functional cycle and 
the normal responses of the thyioid to corresponding stimuli, the conclusion 
seemed unavoidable that in man likewise these tw’^o thyroid types could not 
be considered as the result of a pathological thyroid, but would, on the 
contrary, indicate the presence of a normal thyroid in the possession of all 
its normal potentialities and capable of responding normally to the presence 
or absence of the extrinsic releasing factor It w^as suggested that in the 
case of exophthalmic goiter the distuibance might have to be looked for m 
the extrinsic releasing factor wdnch m this case appeared to be w'orking 
overtime 

The evidence in oui hands concerning the existence of an extrinsic 
releasing factor was so convincing that a vigorous search was begun im- 
mediately These studies wdnch were conducted m collaboration wnth 
S S Schwartzbach, led finally (summer, 1926) and after three years of 
entirely unsuccessful work with nerce stimulating drugs, to the discovery 
of the thyreoactivator 

II Humoral Excitation or the Thyroid Gland 

Up to 1926 no agent w^as knowm by which an artificial stimulation of 
the thyroid gland could be effected Oui task, as we saw it then, ivas that 
of finding a substance by means of which the thyroid could be forced 
experimentally from the storage phase into the releasing phase, producing 
thus a thyroid type wdnch would exhibit the essential structural features 
of this gland at the height of its releasing activity and w'^ould therefore 
resemlile the th) roid of a metamorphosing salamander or the human exoph- 
thalmic goiter gland 

The results of this w'ork ma) be summarized under the following points 
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(a) The Exit action oj the Thyi eoactivatoi (TA) In our first ex- 
periments conducted together with Schwart-ibach,- ^ three diflerent 

kinds of bovine pituitaiy anteiioi lobe (AL) po\\dei were used Aimour’s 
commercial desiccated AL, and AL pow'der piepared accoiding to our 
prescriptions, especially foi us by Armour & Co , and a powder prepared 
h) ourselves At present all powders are prepared in our own laboratory 
b) the following method 

The anterior lobes are separated from the posterior lobes by ourselves in the 
abattoirs,! not later than 40 minutes aftei the death of the animals So far only 
steer pituitanes ha\e been used Immediate^ after arrnal in the laboratory the 
glands are cut into small pieces, spread on glass plates and air-dried o\ei night, by 
electric fans If properly manipulated, the glands, neither alter this procedure nor 
at any time latei, exhibit any odot of putrefaction Ihe air-dned material is then 
desiccated for six days over calcium chloride, ground through a 40 mesh sieve, placed 
m glass-stoppered bottles and kept, ovei calcium chloride, in a refrigerator This 
powder retains its effectiveness for at least six months 

The powdeis w'ere extracted, m our first experiments, in acidified Ringer solu- 
tion (0 5 cc of glacial acetic acid per 100 cc Ringer) and only occasionally in plain 
Ringer, die extraction being performed by heating the mixture just to the boiling 
point At present plain Ringer is used and the extraction is carried out as follows 
A quantity of powder is added to the Ringer solution in such proportions that the final 
extract will contain TA equivalent to 25 to 200 mg of dried pow'der per 0 5 c c fluid 
The mixture is carefully heated until it almost boils, is filtered immediately, taken up 
into a syringe and injected as soon as possible 

The appearance of such an extract is that of a clear and markedly pinkish fluid 
If the mixture is rvatched during the process of heating, it is observed that when a 
temperature close to the boiling point is reached, a loose and flocculent precipitate 
appears, mingling with the powder particles On standing the entire mass rises 
while previous to the formation of this precipitate the AL particles sink to the bottom 
In moie lecent experiments to be published elsewhere, extracts were prepared 
by permitting the mixture to stand overnight in a refrigerator and filtering it with- 
out heating Filtration m this instance proceeds very slowdy as the fluid is of thick, 
sjrupy consistency If, after filtration, this fluid is heated, the same loose precipitate 
observed with the previous technic wull form Extracts prepared by the technic ot 
cold extraction contain thyreoactivator, but w'e do not know as yet what yield can 
be obtained by this method We suspect that it does not result in a separation of the 
TA from the other hormones contained in the AL 

When extracts prepared by heating aie cooled on ice or are permitted to stand 
for several hours, a fine precipitate falls Although w'e have not made specific tests 
we aie under the impression that cooling or standing decreases the strength of the 
extract 

When the powder is extracted in acidified Ringer, neutralization by N/10 NaOH 
IS necessary If this is earned beyond a certain point, a precipitate begins to form 
Edgar Van Slyke found that the precipitate appears at a pH of 6 8 In experiments 
conducted together wuth Norman Wilson we found that extracts precipitated with 
NiOH and filtered free of the precipitate, hare practically lost their power of meta- 

* The author takes great pleasure m acknowledging here the valuable assistance and 
TOopention rendered in this phaSe of the work by Dr Frederick Fenger of Armour and 

t The author, ui behalf of his students and the University of Maryland, wishes to ex- 
press his gratitude to kir Robert Fox, of Greenwald and Company, Baltimore, for the 
line spirit of cooperation and generosity which he and his firm have shown to us throughout 
our work and which m no small measure have made possible our success 
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morphosing the larval salamanders, suggesting that the precipitate carries down 
the TA 

Although we have not attempted chemical purification of the extracts, 
we succeeded, nevertheless, by the simple technic of heating the extracts, 
111 isolating the TA from most of the other AL hormones The gonads of 
hundieds of animals were examined, never have we observed gonadotropic 
effects of our extracts Together with Frank H J Figge we have shown 
that the hypophysis of the animal to be injected may be removed without 
decreasing, m any degree, the response to the thyroid-stimulating property 
of the extracts We are not informed as to a possible adrenotropic com- 
ponent m our extract as the amphibians are not suitable material for such 
a test The extract contains, however, some materials which produce, in- 
dependently of the activity of the thyroid gland, both exophthalmos and a 
certain degree of tissue dehydration, as obseived by Figge and Uhlenhuth 
in thyroidectomized animals injected with the extract 

(b) Effects of TA on Thyuoid Stiuctmc as shown by S S Schwartz- 
bach, Guy P Thompson, and Karl Mech (see references 3, 4, 6, p 595, 
9 and 26) 

(1) TA, when injected intraperitoneally, reproduces exactly the struc- 
ture which had been previously found chaiactenstic of the active (releasing) 
thyroid 

(2) The colloid is released (see below), the follicles collapse and the 
lumma become slit-like 

(3) The cells are enormously increased in height and m size generally 

(4) Intracellular secietion vacuoles are present and may replace almost 
completely the cytoplasma (see references 6, fig 95 , 22, 26) 

(5) Colloid vacuoles appear m large numbers 

(6) In addition, more recently it was found that the Golgi apparatus 
increases greatly in mass at first and later on breaks up into small 
particles 

(7) And further, that after prolonged injections the unstamable intra- 
cellular vacuoles are replaced more and more by deeply staining secretion 
droplets 

In figure 6 are shown the more general changes of the thyroid structure 
as they appear in histological sections Comparing a normal control (figure 
6a) with the thyroid after six TA injections (figure 6b), the swelling and 
liquefaction of the cells are apparent After 14 TA injections the almost 
complete absence of colloid may be seen (figure 6c ) , and after 22 injections 
(figure 6d) the presence of numerous droplets in the cells is evident 

In figure 7 is illustrated the vacuolization and liquefaction of the cells 
as seen in the fresh thyroid of TA injected animals By the technic of 
examining the fresh thyroid of the salamander in the moist chamber and 
with oil immersion, only two da>s are required to determine whether or 
not the extract is effective 
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Fig 6 Gross histological appearance of thvroid actuated by TA (a) Normal con- 
sol Follicles large, epithelium flat, cytoplasma without secretion vacuoles (b) After 6 
T A injections Follicles beginning to collapse, cells greatly enlarged, cytoplasma largely 
replaced by intracellular secretion vicuoles (c) After 14 TA injections, nearly complete 
release of colloid (a) After 22 TA injections, cells filled with deeply stained “Colloid 
droplet 

111 figure 8 are shown the c} tological changes taking place in the thyroid 
cells of adult animals after continued TA injections, as seen in microscopical 
sections In figure 8 o aie illustrated the cells of a normal, resting thjroid, 
the cells are filled uith \ery small granules each of them contained within 
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a vacuole These gianules can be seen in the fresh thyioicl and can be 
stained vitally, in the living animal, with neutral red, foi this leason we 
called them NR-gianules In the fresh gland they moA e slowly about within 
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Fig 7 Cells of larval tlnroid activated bj TA injections as seen in the fresh gland 
under high magnifications (a) Normal control, neutral red granules numerous, but no 
secretion vacuoles (b) Activated gland, neutral red granules absent, but many large 
secretion vacuoles present (r) Activated gland, entire apical region vacuohzed (Front 
Uhlenhuth, Schw artzbach and Thompson, Endokrinologie, 1935, xvi, 9-19, figure 1 ) 


the vacuole, a movement different fiom Biowman movement In addition 
to the NR-grantiles, few small deeply staining droplets are present, hketvise 
contained within vacuoles, in most of the doimant glands, however, dioplets 
aie absent 

In successful microscopical sections the NR-gianules and the vacuoles 
containing them are of such excellent definition that they show perfectly 
well m photogi aphs In figui e 9 is shown a follicle from a normal gland , 
it will be noticed that nearly the entire cell body consists of nothing but 
these small vacuoles coiitainiiig each one granule Owing to this peculiarity 
the protoplasm appears hoiievconibed or foamhke, a structure claimed long 
ago by Butschh as charactei istic for all protoplasm 

Figure Sb shows the thjroid after six TA-mjections , the cells have now 
gieatly increased m size and the cell plasma is almost completely leplaeed 
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Fig 8 Cjtology of adult thyroid actnated bj TA, as seen in histological sections 
(a) Normal gland, ib-h) diffeient phases of functional activity of th>roid cells 


by large lacunae-like vacuoles It m ill be noticed that the NR-granules have 
disappeared In figure 8c is seen a thyroid after 15 TA-mjections The 
\acuoles have disappeaied, while the NR-granules have reappeared At 
the same time deeply stained colloid droplets have developed These are of 
\ anable size and as they are contained each m a vacuole, the small droplets 
cannot be distinguished from the large NR-granules As the number of 
injections inci eases, the numbei and size of intracellular droplets increase 
{figuie 8(/) Frequently cells are found now m which the droplets ha%e 
dissolved into an unstainable fluid deposited m vacuoles (figure 8c) Under 
jihysiological conditions the colloid is excreted, by the cells, not m corpus- 
cular form, but as a liquid, by a process of diffusion through the cell walls 
Upon excessne stimulation, howeier, such as is effected by large numbers 
of TA-mjections, colloid passes from the cells into the follicle lumen in 
coipuscular form, either droplets (figure 8/, partly liquefied droplet) are 
excieted or the uhole apex (figure B,g), or eAen whole cells aie shed Es- 
peciall} this latter process results m degeneration and disintegration of large 
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numbers of cells If TA-injections are discontinued the thyroid, after 
some time, returns to its normal condition An arrangement of the granular 
content of the cell shown in figuie 8h, with the granules occupying a position 
close to the nucleus, is a very characteristic stage of this reconstruction 
period 




Fig 10 Shoning the increase in size and number of colloid vacuoles (black dots) in 
the thjroid actuated by TA (b) as compared to normal thyroid (o) (Taken from Figge 
and Uhlenhuth, Phjsiological Zoology, 1933, vi, 450-465, Plate I, figure d7 ) 
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The colloid vacuoles as seen after certain fixatives (Zenker) are illus- 
trated m figure 10, in the gland activated by TA they are gi eatly increased 
in numbers as Well as in size The changes in the Golgi apparatus, effected 
by TA-mjections will be evident from an inspection of figure 11 


a 



Fig 11 Showing the increase in size of Golgi apparatus in the cells of thyroid 
activated by TA (6 and c) as compared to dormant thyroid (a) (From Quart Jr Microsc 
Sci , 1934, Ixxvi, 615-646, figures 1, 22, 23 ) 


(c) Colloid Release as Effected by TA Exactly as in spontaneous 
activation of the thjroid (see figures 1 and 2) so in experimental activation 
induced b)' TA-mjections one of the most conspicuous processes is the 
release of the colloid from the lumen of the follicles This effect was first 
noticed by Schwartzbach andUhlenhuth m 1926 and was described m 1928 " 
Later on it was confirmed b} Karl Mech and Eduard Uhlenhuth who devised 
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a technic by means of which an accurate measurement of the colloid content 
of the thyroid was made possible In the following graphs the changes in 
the “colloid le\er’ (i e amount of colloid expressed m percentages of 
total th}'roid tissue) and in the cell height aie indicated It will be noticed 
that TA-mjections are followed by an increase in the cell height and a 
decrease m the colloid level 

In figure 12, taken from the woik of Thompson, Mech and Schenthal 
IS shonn the effect of discontinuing the TA-mjections Four injections 
brought the colloid-Ievel down to 8 per cent Aftei the fourth injection 
TA administration was stopped , immediately the colloid level began to rise 
It IS evident that the low colloid level which is the lesult of the colloid release 
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Fig 12 The drop of the bhck line indicates the colloid release effected by four TA 
injections The rise of this line indicates that the follicles beq-iii to refill as soon as TA- 
administration is discontinued The dotted line indicates that the cell height is effected the 
reverse vvaj Note the striking agreement between the evperimentallj activated and the 
spontaneouslj activ'ated (figures 2 and 3) thjroids (Karl F Mech, Joseph E Schenthal 
and E Uhlenhuth ) 


effected previously by TA-mjections, cannot be maintained after TA is 
discontinued What happens when TA-mjections are continued over a 
longer period is shown m figure 13 (taken from the work of J Schenthal) 
At first the colloid level drops rapidly until after the sixth injection it 
reaches as low a value as can be obtained with the dose employed (50 mg 
AL per injection) After this value has been reached, continued injections 
maintain the colloid level permanently (over a period of three weeks) at this 
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Notice th it (m the lowest of the three curves) the absolute weight of the colloid runs very nearly parallel to the 
percentage , the clcci ease of colloid is so great and persistent, that even the induidual vamtions in size of thyroids cannot 
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value, but never permit it to rise to the value of the resting gland Briefly, 
in our experiments, TA did not lose its efficacy of keeping the colloid level 
much below its normal value (i e , at about 25 per cent of the normal colloid 
level) It will be noticed that the same relation holds true for the cell height 
which IS maintained high throughout the experiment 

From this fact we concluded that at least in respect to colloid level and 
cell height, we have not felt the need of assuming the action of an “ anti- 
thyreotropic hormone,” reported by Collip in his work on warm-blooded 
animals 

(d) Bodxly Changes Rendhnq f)om TA-ln]cchons (1) We have al- 
ready mentioned that in the larval aquatic salamander one of the most con- 
spicuous effects of the thyroid hormone is the speedy transformation into 
an adult terrestrial animal The same effect is obtained from TA-mjections, 
owing to the release of the thyroid hormone, caused by TA 

(2) Loss of weight 

(3) Severe exophthalmos 

(e) Effect of TA on Metabolism (1) As thyroid hormone raises the 
metabolism, it was to be expected that TA, because of the release of colloid 



Fig 14 Thj reoacU\ atoi produces a 200 per cent rise m O.-consumption of the normal 
adult salamander (James U Thompson and E Uhlenhuth ) 

effected by it, would likewise raise the metabolism Schwartzbach and 
Uhlenhuth "" found that in larval salamanders the basal metabolism 
rises from 30 to 115 per cent above the normal, if TA is injected 
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(2) In the adult salamander, Thompson has shown, in an exfensive 
senes of experiments, that oxygen consumption increases up to 200 per cent 
above normal basal value, if daily injections of TA (equivalent to SO mg 
AL) are made (figure 14) It will be observed from the graph m figure 
14, that very much as in Colhp’s experiments on warm-blooded animals, a 
peak of oxygen consumption is reached after the sixth injection after which 
metabolism drops, a condition which has been explained by assuming the 
gradual development of an antithyreotropic hormone in an animal injected 
with TA over long periods In the cold-blooded animal such an assumption 
IS not necessary as the drop in oxygen consumption coincides with the time 
at which all the stored colloid which can be released at all with a given dose 
of TA, has been released It is obvious that after this time the amount of 
colloid excreted into the blood circulation will be, at least, much smaller 
than the amount of colloid available before this time as the only colloid 
available from now on will be the colloid manufactured directly by the cells 




Fig is Injections of acid Ringer solution (b) and acid extract of posterior pituitary 
(c) (received 6 intraperitoneal injections of PL extracted from P L powder prepared under 
the supervision of Dr Frederick Fenger of Armour & Co ) do not provoke the ap- 
pearance of intracellular secretion \acuoles caused by TA-injections (d) , no change as 
compared to normal control (a) (Guy P Thompson and E Uhlenhuth ) 


(/) The Powei of Activating the Thyioid Is Specific foi TA At 
first it was uncertain Avhether the property of activating the thyroid is spe- 
cific for A L extracts Large numbers of control experiments were re- 
c]UJred to test this point We obtained the following results 

(1) Neither neutral nor acidified Ringer is capable of effecting the 
changes of the thyroid gland which are obtained by TA-injections (see 
figures 15a, h, and d, illustrating experiments by Uhlenhuth and Guy P 
Thompson) 

(2) Muscle extract has no effect on the thyroid 

(3) Injections of posterior lobe extract are entirely inactive as shown 

Pi author wishes to express his thanks to Mr O G Harne, of the Department of 

Uni\ersit\ of Mar\land for his \aluable suggestions and assistance in 
leeting and constructing the apparatus used for the oxjgen determinations 
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by Uhlenhuth and Thompson, figure 15 shows that in the adult animal the 
structure of the thyroid after posterior lobe injections (figure 15c) is the 
same as that of a normal control (figure 15a) and entirely unlike that of the 
thyroid of TA-mjected animals (figure I5d) As recently it had been 
reported that thyroid activation may be obtained by posterior pituitary, 
liariy A Teitelbaum tested this substance again in large numbers of ani- 
mals Again no activation of the thyroid could be secured by extracts made 
from bo\ me posterior pituitary either in alkaline, acid or neutral extractives 
(4) Parathyroid extracts prepared exactly like AL extiacts did not 
activate the thyroid, as shown by Schwartzbach and Uhlenhuth (figure I6b) 
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Fig 16 (a) Normal control, Ringer-injected, {b) recened 4 injections of acid extract 

of Ainiours paratlnroid powder, (c) recened 3 injections of altogether 1 rag of adrenalin 
Neither parath>roid nor adrenalin provokes the formation of secretion vacuoles characteris- 
tic of T\ effect (Schwart 2 bach and Uhlenhuth ) 

(5) Adienalin, a sympathicotonic substance, was administered to large 
numbers of animals Although it produces many of the effects w^ell-known 
from mammalian tvork, it does not activate the thyroid This is illustrated 
in figure 16, from the work on larval salamanders by Schwartzbach and 
Uhlenhuth Further data pertaining to this problem w-ill be reported below 
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(6) Pilocarpine, a drug winch, among other actions, stimulates the 
parasympathetic nervous system, does not activate the thyroid gland, as 
shown m figure 17, from work on larval salamanders by Schwartzbach and 
Uhlenhuth 
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•Fig 17 Neither immersion into pilocarpine nor pilocarpine injections produce any changes 

111 the normal thyroid gland 


(7) Thyroid substance leads to precocious metamorphosis m amphibians 
and, as in mammals, raises the metabolism of salamanders (shown by James 

Thompson, in as yet unpublished work on adult salamanders) , but it 
oes not activate the thyroid On the contrary it leaves the thyroid en- 
tirely dormant, as in the more advanced larval stages (figure 18) , or even 
retards thyroid development, as in early larval stages (figure 19) 

(8) Iodine affects the thyroid very profoundly, but it has no resem- 
ancc, in its action, to TA At first it leads to pronounced enlargement 
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Fig 18 Effect of feeding thyroid-substance, upon the thyroid-cells, as demonstrated 
in the fresh thyroid of the tiger salamander by staining vitally the living animal with 
neutral red (a) Thyroid cells of normal control lar\a (b) Ihyroid cells of a larva which 
has been under the influence of lodothyrine for 5 days (c) Ihyroid cells of an animal 
which has been metamorphosed by a 12 days action of lodothynne Note that the thyroid 
cells of the animals treated with thyroid substance have failed to progress toward a more 
iictite condition, in particular intracellular \acuoles are absent 



Fig 19 Effect of thyroid substance (lodothyrme) on larval salamanders, soon after 
hatclnng It enforced metamorphosis before even the limbs were fully developed, but it did 
not activate the thyroid, nor speed up its development (a) Normal control early stage 
of thyroid (b) Thyroid after administration of thj roid-substance Notice that the fol- 
licles are even smaller than m the control, and the cells hare not yet attained the same 
orderly grouping into epithelial walls as thej have in the controls 
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of the follicles and of the thyroid as a whole owing to increased colloid 
storage, much as it has been found by David Mamie in the mammalian 
thyroid Later on it brings about destruction of the thyroid cells and 
finally disintegration of whole follicles, followed by a decrease m the size 
of the thyroid and eventuall) by nearly complete disintegration of the 
organ (figure 20) 
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Fig 20 Destructive effects of inorganic iodine on thyroid cells as seen in salamander 
thyroids taken from animals stained mtravitally with neutral red and examined fresh 
(fl) In the normal gland stainable substance contained in small, evenly distributed granules 
(&) Advanced lesions after iodine treatment, stainable substance beginning to fuse into 
lumps (c) Still farther progressed iodine lesions, whole areas in the wall of follicles 
begin to disintegrate (d) Finally whole follicles are destroyed and disintegrated (Re- 
drawn from Uhlenhuth and Winter, Roux’s Arch , 1929, cxix, 516-S30 ) 

(9) Thyroid substance produces its physiological effects no mattei 
whether it is injected or fed Much the same is true, m amphibians, for 
iodized proteins and ammo-acids Anterior pituitary, however, has no 
effects whatsoever when it is administered orally It neither raises the 
metabolism (Schwartzbach and Uhlenhuth) nor does it change the struc- 
ture of the thyroid gland (figure 21) 

{g) Physiological Inactivity of TA m the Absence of the Thyioid 
Gland ( 1 ) After complete removal of the thyroid gland the physiological 
effects obtainable m normal salamanders b}'^ TA-mjections cannot be repro- 
duced, as shown by Schwartzbach and Uhlenhuth m 1928 It was claimed 
by Spaul that he could obtain these effects even after thyroidectomy Figge 
and Uhlenhuth, in carefully and completely thj'roidectomized animals, re- 
peated these experiments,^'’’"” and confirmed the results obtained previously 
in collaboration v ith Schwartzbach 

(2) On the other hand, the presence of the pituitary is not necessarj 
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for the production of these physiological effects after TA-injections In 
experiments earned out by Frank H J Figge, it was shown that in the 
complete absence of the anterior, posterior and intermediate lobes of the 
pituitary, a perfect reproduction of the physiological as well as of the 
structural effects of T A is possible 
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Fig 21 Oral administration of AL neither has anv physiological effects nor does it 
activate the thyroid gland Compare thyroid of AL-fed animal (6) with thyroid of normal 
control (a) ( Schwartzbach and Uhlenhuth ) 

(h) Conclusions and Confii motions From all the data reported in 
this article the following conclusions were diawn (1928) 

The anterior lobe of the pituitary manufactures a specific substance, the 
thyreoactivator, which alone among all the substances tested, is capable of 
activating, m a specific manner, the thyroid gland By means of the thyreo- 
activator hormone, the anterior pituitary controls the activity of the thyroid 
gland 

The essential results submitted m this article were confirmed soon by 
other investigators and aie now generally accepted Thyreoactivator has 
been found to activate the thyroid of fishes (Colhp), of amphibians (Hous- 
say and collaborators in 1932), of birds (Schockaert 1930), and of mam- 
mals (Loeb and collaboi ators, 1929, Aaron, 1929, Houssay, in dogs, 1932, 
Colhp, 1934) 

III Nervous Excitation of Thyroid Activity 

Experienced clinical observers, such as Buschan (1896), F Chvostek 
( 1917) etc , have placed much emphasis on cases of exophthalmic goiter 
which developed as a result either of continued grave nervous worries or 
of sudden severe nervous shocks Owing to the discovery of the humoral 
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Figure 22 



rigure £.0 

does not actuate the salamander th>roid gland, it neither de- 
Schenthal Md UWenhudi thyroid nor does it increase the cell height (Mech, 

crea^s^th^^rni^'^a activate the thyroid gland of salamanders , it neither de- 
^schenthal and Uhlenlimh^"”'^ increase the height of the cells of the thjroid (Mech, 
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excitation of the thyioid gland, interest in the nervous relations of the 
control of thyioid activity has suffered a setback It is, however, especially 
the work of certain noted physiologists, such as Walter B Cannon and Leon 
Asher, which offers much encouragement to those who would search for 
some kind of nervous control, in addition to the humoral control of thyroid 
activity 

The discoveiy of the thyreoactivator has opened new roads to a success- 
ful attack on the question as to whethei or not the nervous system plays any 
role in controlling thyroid activity Our work along this line is based on 
the idea that, while stimulation of the nervous system may not activate the 
thyroid, it may make the gland more responsive to the exciting effects of 
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Fig 24 Adrenalin as well as pilocarpine when injected together with TA, increase 
the thyroid-activating power of the hormone in salamanders The colloid content is dis- 
tinctly more decreased when TA is injected with either adrenalin or pilocarpine than when 
TA is injected alone (Edgar van Slyke, James U Thompson and E Uhlenhuth ) 

thyreoactivator Our results may be summarized under the following 
points 

(1) Intraperitoneal injections of adrenalin alone do not activate the 
adult resting thyroid, they neither decrease the colloid level nor do they 
increase the cell height in the adult resting thyroid (Mech and Schenthal, 
figure 22) 

(2) Intraperitoneal injections of pilocarpine alone do not activate the 
adult resting thyroid of the salamander, they neither decrease the colloid 
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Figure 25 











Figure 26 

25 In the guinea pig TA combined with adrenalin produces a greater increase 
in cell height than TA alone, although adrenalin alone has no effect on the cell height of 
the thjroicl (Teitelbaum and Uhlenhuth ) 

th u -r A guinea pig although pilocarpine alone has no effect on cell height of 

e ttijroid, TA combined \Mth pilocarpine, after the fifth injection, produces a greater 
increase m cell height than TA alone (Teitelbaum and Uhlenhuth ) 
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level nor do they increase the cell height (Mech and Schenthal, figure 23) 

(3) Thyreoactivator injections, when combined either with injection 
of adrenalin oi pilocarpine activates the adult resting gland of salamanders 
more effectively than thyreoactivator alone does, when either adrenalin or 
pilocarpine is added to TA the colloid level decreases more (figure 24), and 
the cell height increases more than when TA alone is injected, as shown by 
Uhlenhuth and Thompson 

(4) These experiments were repeated by^, Harry A Teitelbaum in 
guinea pigs Again it was found that adrenann (figure 25) or pilocarpine 
(figure 26) alone has no effect on cell height But when adrenalin is in- 
jected in combination with TA, the cell height is increased more than after 
TA alone (figure 25) When pilocarpine is injected in combination with 
TA (figure 26), it has at fiist a depressing action on TA effect, but from the 
sixth injection on, it accentuates the TA effect in raising the cell height 
This as well as other differences between the amphibian and the mammal 
cannot be discussed heie in detail, suffice it to mention that they are caused 
chiefly by differences in dosage and reaction to drugs in general 

(5) To test still further the accentuating effects which adrenalin and 
pilocarpine evidently have upon the power of TA in raising the activity of 
the thyroid, the amphibian metamorphosis was used as a method of assaying 
thyroid activity It was found that in the presence of pilocarpine (dose 
2 mg per injection) metamorphosis *could be obtained with one-half the 
number (or less), and in the presence of adienalin (dose 0 05 mg per in- 
jection) with two-thirds (or less) of the numbei of injections of TA that 
are necessary to obtain the same effect when T A alone is injected This 
result is exactly what would be expected if adrenalin and pilocaipine increase 
the responsiveness of the thyroid to TA 

(6) Conclusions While we are not yet in a position to state that the 
effects we are getting from addition of adrenalin oi pilocarpine to TA are 
caused by the nerve-stimulatmg properties of these diugs, we have learned 
that the activation of the thyroid by injections of TA is greatly increased 
when either adrenalin or pilocarpine is injected m combination with it 

IV Summary and Conclusions 

(1) The anterioi lobe of the pituitary manufactures and excretes a 
specific hormone, the thyreoactivator, which has the power of activating the 
thyroid gland (i e , of causing, among othei effects, release of the colloid) 
By means of this hormone the anterior pituitary is enabled to control thyroid 
activity 

(2) The effectiveness of the thyreoactivator can be greatly increased 
when either adrenalin or pilocarpine is injected in combination with it 
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AURICULAR FIBRILLATION, THE PRESENT STATUS 
WITH A REVIEW OF THE LITERATURE 

By I C Brill, M D F A C P . Poi tland, Oi eqon 

Auricular fibrillation is a disturbance in the action of the heart, in 
which the normal contraction of the auricles is replaced by irregular fibrillary 
twitcliings in various parts of the auricular walls The disorder is believed 
to arise from a disturbance in the mechanism of the cardiac impulse in which 
the wave of contraction, instead of following the normal path from the 
sinoatrial node down the conduction system, pursues a rapid, continuous and 
irregular course around the mouths of the great veins (circus movement) 
The resultant fibrillar)^ twitchmgs, though incapable of causing an effective 
contraction of the auricles, set m motion innumerable impulses, estimated at 
four to six hundred per minute, of which only a portion can be transmitted 
to the ventricles by the conduction system To this confusion of impulses 
the ventricles respond with a beat wholly irregular m both time and force 
and at a rate varying from 100 to 200 per minute (most commonly between 
120 and 160) , depending upon the integrity of the conducting tissue Some 
of the beats are too weak to produce in the peripheral arteries a wave of suffi- 
cient magnitude to be perceptible to the palpating finger The result is a 
“ pulse deficit,” the pulse rate at the radial artery being appreciably lower 
than the heart rate as counted at the apex 

Auricular fibrillation is one of the most important disorders of the 
cardiac rhythm, and is the commonest type of arrhythmia observed in de- 
compensating hearts At least 70 per cent of all cases of failure with con- 
gestion display this form of arrhythmia (Lewis ^) “ Absolute arrhythmia ” 

(pulsus irtegulaiis absolutes) , “ irregular irregularity,” and dehuwn coidi<; 
are synonyms indicating the essential clinical characteristics of the condition 
The term “ perpetual arrhythmia ” (pulsus nregulmis pei petuus) , formerly 
used on account of the belief that fibrillation once established was permanent, 
now has been abandoned, since it is known that many patients frequentl} 

suffer repeated attacks which terminate spontaneously (paroxysmal fibrilla- 
tion) 

History 

Although the existence of a condition characterized b} an absolute!} 
irregular pulse was known to clinicians for many years, it was not until 1903 
diat It was first described by Hering" as a distinct clinical entity In 1906 
ushny and Edmunds” described a patient with paroxysmal irregularity of 
t le heart and suggested that the irregularity might be the clinical counterpart 
0 auricular fibrillation which they had already observed in their laboratori 
animals In 1909 this correlation was dcfiniteh established by Rothberger 

*Rccei%cd for publication October 10, 1936 
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and Winterberg,^ and independently by Lewis'^ In 1910 Fox® and in the 
same year Mackenzie reported patients with auricular fibrillation in whom 
no structural defects of the heart could be detected, and in 1913, from clini- 
cal and pathological observations on a young subject (aged 23), Gossage 
and Hicks ® demonstrated fairly conclusively that this condition can occur in 
a heart which is normal apart from the fibrillation In 1914 Wenckebach® 
reported the discovery by a patient that auricular fibrillation was favorably 
influenced by quinine, and m 1918 Frey^® showed that quinidine, the dex- 
troisomer of quinine, is the more effective therapeutic agent in this condition 
In 1918-1920 Lewis, Fed, and Stroud,^ and m 1921 Lewis, Drury and 
Ihescu published their studies which tended to support the concept that the 
“ circus movement ” of a contraction wave was the physiological disturbance 
of the cardiac mechanism in clinical fibrillation This concept was based 
originally on the observations of earlier writers, especially those of Mines, 
Mayer,’^® Garrej',^® and Levy’^® 


Etiology 

In the light of available information no definite etiological factor is 
recognizable in auricular fibiillation It is indeed known that auricular 
fibrillation is most often associated with certain types of heart disease, 
namely, rheumatic valvulitis, particularly mitral stenosis, and hypertensive 
heart disease It is also known that the arrhythmia occurs frequently in 
hyperthyroid states, with or without other evidence of heart disease How- 
ever, less frequently auricular fibrillation has been observed m all other 
types of cardiac disorder, and m many instances where the heart, apart from 
the fibrillation, was apparently entirely normal It occurs at any age, 
though It is infrequent under the age of 20 years, and is very rare under 
tlie age of twelve The heaviest age incidence is in the third and fourth 
decades in the valvular group, and in the sixth and seventh decades in the 
non- valvular group The sex incidence does not appear to be particulaily 
significant It has been found to vary widely m different groups of patients 
White noted about twice as many males as females showing the arrhyth- 
mia , while Cookson found twice as many females as males Evans in 
a comparatively small group of cases found a slight predominance of females 
in the rheumatic patients, and a ratio of three males to one female in the non- 
rheumatic group Brown in an analysis of 119 non-rheumatic cases 
showing auricular fibrillation which came to autopsy, found males pre- 
dominated over females in a proportion of two to one However, of the 
15 cases m this series which showed no cardiac pathology, 12 were females 
and three males In Friedlander and Levine’s senes of 35 cases of fibril- 
lation without evidence of organic heart disease, there weie 32 males and 
only three females 
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Incidence of Associated Heart Disease 

Of the various forms of cardiac disorder with which auricular fibrilla- 
tion IS apt to be associated, rheumatic heart disease represents the largest 
group Evidence of this form of heart disease is found in more than 50 
per cent of all cases of fibrillation In a recent tabulation of 14 available 
reports, comprising a total of 2958 patients with auricular fibrillation, 
Evans found the incidence of rheumatic heart disease to vary from 20 
to 69 per cent, or an average of about 49 per cent In his own group of 39 
patients, rheumatic heart disease occurred in 22, or 54 per cent 

Second in importance is the non-valvular or non-rheumatic type of heart 
disease occurring in relatively elderly people (Cookson^^, Stroud, Laplace 
and Reisinger , Levine^®) There is some disagreement as to the exact 
nature of the pathological process represented by this group Levine 
described it as " the condition called chronic myocaiditis in middle-aged or 
elderly people in whom there is no important disease of the valves but rather 
some functional or structural damage to the musculature of the heart ” 
Cookson found in this group “ no constant associated conditions, except 
that of age ” On the other hand. Brown in his series of 119 cases of this 
type found that hypertension was the etiological factor in 79 3 per cent of the 
cases with permanent fibrillation, and m 86 5 per cent of the cases with 
transient fibrillation Both Cookson and Brown found coronary disease 
insignificant as an etiological factor in this arrhythmia Parkinson and 
Campbell noted hypertension in 24 per cent and “ myocardial disease ” in 
22 5 per cent of 200 cases of paroxysmal fibrillation It is possible that 
some of their “ myocardial ” patients properly belong to the hypertensive 
group Fourteen of those patients showed “ gioss enlargement of the heart 
or signs of congestive failure,” without evidence of arterial disease or any 
other etiological factor to account for the enlargement or the congestive 
failure It was pointed out by Bell and Clawson that a diagnosis of 
primary hypertension is justified " in a person suffering from chronic cardiac 
disease with low or normal pressure, if there is a demonstrable cardiac 
hypertrophy of the left ventricular type not associated with any disease 
known to cause hypertrophy ” Yater in a study of 145 cases of auricular 
fibrillation found hypertension a commonly associated condition in the non- 
rheumatic group The weight of evidence, therefore, points to hyperten- 
sion as the clinicopathologic disturbance most often found in the non- 
valvular type of heart disease associated with fibrillation This is not an 
unexpected finding in view of the known importance of hypertensive disease 
in the causation of non-valvular heart disorders 

The frequent association of auricular fibrillation with thyrotoxicosis has 
^oted by many observers and is now quite generally recognized 
In the 2958 cases of auricular fibrillation, which Evans collected 
from the literature, the occurrence of thyroid disease ranged betw een 0 and 
44 per cent, with an average incidence of about 9 per cent In the 200 cases 
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With paroxysmal fibi illation of Paikmson and Campbell,”’- there were 28 
cases or 14 per cent associated with goiter Obviously the incidence of 
thyrotoxicosis in this arrhythmia varies with the geographical distribution of 
goiter 

The natui e of the injury suff ei ed by the heai t in thyrotoxicosis remains 
obscure The majority of opinion holds that no peimanent cardiac damage 
results even though intense hyperthyroidism has existed over a considerable 
period of time The whole subject has been comprehensively reviewed in a 
lecent paper by Maher and Sittler In a senes of 180 cases of their own 
these authoi s found that “ congestive heart failure was not present in un- 
complicated thyi otoxicosis The presence of this phenomenon was asso- 
ciated with the coexistence of a structural lesion Abnormal cardiac 
physiologic function as detei mined clinically oi demonstrated objectively by 
the electrocardiogram, such as heart block (all types), damage to the ven- 
tiicular conduction system and auricular fibrillation, appeared to be mani- 
festations of primary organic heart disease modified by the element of thyro- 
toxicosis The effect of thyrotoxicosis appeared to be that of a catalytic 
agent The couise of the organic heait disease progressed more rapidly 
when thyrotoxicosis was active The thyrotoxicosis brought to the surface 
latent cardiovascular lesions, which resumed then latency on the successful 
termination of the thyroid toxemia ” 

The association of auricular fibi illation with syphilitic heart disease is 
very uncommon In his own series of 39 cases with persistent fibrillation, 
Evans found no instance in which syphilis was piesent In the 2958 cases 
collected from the literature, the incidence of syphilis was approximately 
1 5 pel cent Parkinson and Campbell,”’ m their senes of 200 cases of 
pal oxysmal fibrillation, found syphilitic aortitis in five instances or 2 5 
per cent 

The association of angina pectoris with auricular fibrillation is likewise 
uncommon Cookson ’’’ found only five such cases in a senes of 2000 pa- 
tients with fibrillation The extraordinaiy rarity with which angina pec- 
toris is observed in auricular fibi illation tends to suppoit the conclusion of 
Brown ” and of Cookson that coionary disease is not a significant etiologi- 
cal factor in this arrhythmia Howevei , the writer has observed f i equently 
the transient occurrence of fibrillation during the early comse of acute cor- 
onary thrombosis This also has been noted by others (Levine®®) 

The relationship between auricular fibrillation and subacute bacterial 
endocarditis is remarkable Both conditions are common complications in 
rheumatic heart disease, but it is well known that they very rarely occur to- 
gether High grade mitral stenosis appears to favor the development of 
fibrillation , bacterial endocarditis is more apt to be engrafted upon a mildly 
affected mitral valve and upon a deformed aortic valve (Fulton and 
Levine®’) In a senes of 1200 cases of auricular fibrillation Cookson’® 
noted three instances (0 25 per cent) m which fibrillation and infective endo- 
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carditis weie associated Two of the patients came undei obseivation with 
both conditions already present In the third case fibi illation developed just 
before death He could find “no example in the liteiatuie in which the 
infection has developed in a patient already under observation with auriculai 
fibrillation ” 

The Occurrence or Auricular Fibrillation in an Otherwise 

Normal Heart 

Since the demonstration in 1913 by Gossage and Hicks ® that auriculai 
fibi illation may occui in a heart which is entirely normal apait from the 
fibrillation, theie have been numerous confirmations of this observation In 
1926 Levine reported “ several individuals with transient auricular fibril- 
lation and one with the permanent form who, after the most thorough 
examination, showed no evidence of any disease whatever, the heart except 
for the arrhythmia seemed entirely normal ” 

Paikinson and Campbell (1930) found no evidence of heart disease in 
30 (15 per cent) of 200 cases of paroxysmal fibrillation In 12 (6 pei 
cent) of these patients there were “ infective “ and “ toxic ’’ conditions that 
might have caused the arrhythmia, in the remaining 18 (9 per cent) there 
was no apparent cause 

Fowler and Baldridge®* (1930) reported 10 patients in whom auricular 
fibrillation was the only evidence of cardiac disease Seven of these were 
of the paroxysmal, and three of the peisistent variety In one of these 
patients the “ fibrillation was attributed to the removal of cerumen from the 
external auditory canal, one to exertion, four to alcohol, one to carbon mon- 
oxide, one to ether and nitrous oxide anesthesia, and two were in attendance 
at gasoline stations ” One of the patients who fibnllated for two and one- 
half years, later came to necropsy and “ the heai t was regarded as grossly 
and microscopically normal ” These authors also collected 35 similar cases 
from the literature In the latter the “ fibrillation was attributed to such 
stimuli as electric shock, diseases within the abdomen, emotion and effort, 
and intoxication by various chemical substances ” 

Fnedlander and Levine^® (1934) reported 35 cases of auricular fibrilla- 
tion Without evidence of organic heart disease Of these, 13 were classified 
as transient, and 22 as peimanent This number represents approximately 
6 per cent of all patients with fibrillation seen by them over a period of 14 
Years The inciting factors m this group m order of frequency were exer- 
tion, gastrointestinal disturbances, alcohol, and upper respiratory infections 
111 20 patients there was no ascnbable cause 

Orgain, Wolff, and White (1936) reported a similar series of 49 cases 
of auricular fibrillation without other signs of cardiac disease This group 
likewise represents approximately 6 per cent of the total number of patients 
presenting this arrhy thmia seen by them over a period of y'ears Only three 
of these cases vere classified as permanent, and 46 were of the transient or 
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paroxysmal type Two of then cases which came to necropsy presented 
normal cardiac findings In many of the cases there were no definite 
etiological factors In some the onset of the arrhythmia appeared to “ be 
related to pneumonia, malarial chill, pelvic abscess, alcohol, ether, bums, 
gall-bladder colic, vomiting, surgical operation, exertion, and emotion ” 
In no instance, howevei , “ when more than one paroxysm had occurred u as 
the same etiologic factor responsible f oi all oi even moi e than two paroxysms 
in the same person ” 

Errccx or Drugs and Chemicals on the Induction or 
Auricular Fibrillation 

Drugs and chemicals as primary factors causing fibrillation cannot be 
considered of gieat importance Orgain, Wolff, and White collected from 
the literature instances in which the occurrence of fibrillation in normal 
hearts was atti ibuted to epinephrine, digitalis, acetylsahcylic acid, ether, alco- 
hol, tobacco, hydrogen sulphide, arsenic, carbon monoxide, and gasoline 
fumes These rare occurrences, howcAer, rather than being regarded as 
illustrations of specific pharmacological action, may be more logically viewed 
either as isolated instances of drug idiosyncrasy, or as examples of the 
“ trigger ” mechanism suggested by Fnedlander and Levine According 
to this concept the drug or chemical acts as a trigger upon a heart which, 
though structurally normal, is yet functionally so altered as to be subject to 
the sudden inception of auricular fibrillation upon coming m contact with 
some irritating or exciting agent The same mechanism is suggested by 
these authors as a possible explanation of the spontaneous occurrence of 
fibrillation in certain otherwise normal individuals In such cases “ it is 
possible that an inherent susceptibility to functional nervous instability pro- 
vides a fertile field for the propagation and persistence of abenant stimuli 
whenever these people are subjected to a particular inciting factor, i e , emo- 
tional strain, acute febrile or toxic disorders the trigger may be related 
to the adrenal gland ” 

As secondary factors m initiating fibrillation m definite disease states, 
the role of certain drugs and chemicals appears more cleaily established 
McEachern and Baker hare induced fibrillation by the admimsti ation of 
digitalis in nine patients with cardiovascular s> philis This is particularly 
significant in view of the rarity with which fibrillation is ordinanlj observed 
in syphilitic heart disease Recently Tung®® reported the appearance of 
transient auiicular fibrillation in 15 patients in association with full or ex- 
cessive digitalization, and the disappearance of the arrhythmia on the with- 
drawal of the drug Twelve of these patients presented gross evidence of 
heart disease Of the remaining three, one suffered from mitral valvular 
obstruction due to a myxoma of the left atrium, and m another there was 
se\ere toxemia from suppurative pneumococcal pleunsj The third pa- 
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tient was an elderly man (64 years of age) with a carcinoma of the esopha- 
gus, atelectasis of the left lung, and displacement of the heart to the left 
Rosenblum, Hahn, and Le\me®® produced transient auricular fibrillation 
in hyperthiuoid animals by the injection of doses of epinephrine too small to 
alter the cardiac rhythm of noimal animals or those with hypothyroidism 
Nahum and Hoff have com'-erted a normal heart mechanism into aunculai 
fibrillation by the administration of 0 75 mg of acetyl-B-methylcholme 
chloride per kilogram of body weight in four patients with hyperthyroidism, 
but were unable to induce such changes m normal persons with even larger 
doses of the drug They were also able to produce fibrillation by means of 
the drug m electrically shocked animals Since the principal action of 
acetyl-B-methylcholme chloride is vagus stimulation, these investigators con- 
clude that the production of fibrillation m the above described instances was 
the effect of two distinct factors (1) a vagus factor (from the action of the 
drug), and (2) an exciting agent acting on the heart (thyroxine or electric 
shock), which they designate as the “E factor” In consideration of the 
above described observations Nahum and Hoff seek to explain the mecha- 
nism of clinical fibrillation as involving the mteiplay of the same two fac- 
tors The “ E factor ” is represented by the stretching of the auricular 
musculature as m mitral stenosis and in congestive failure, by the ovei ac- 
tivity of the thyroid in thyrotoxicosis, and by functional nervous instability 
in some organically normal hearts In the presence of any of the above- 
named states (“ E factors ”), should overactivity of the vagus develop, or 
should the individual be abnormally vagosensitive, auricular fibrillation may 
result This theory is not incompatible with the “ trigger ” concept of 
Friedlander and Levine 

From the above considerations it appears clear that no well defined fac- 
tor is recognizable as the cause of auricular fibrillation It seems rather 
that the development of the arrhythmia is dependent upon the interplay of a 
number of circumstances which most often arise in the presence of grave 
heart disease especially in mitral stenosis and hypertension, and in certain 
toxic states particularly thyrotoxicosis These circumstances, however, may 
also arise in apparently healthy states and initiate the arrhythmia in indi- 
viduals with otherwise normal hearts The latter group constitutes prob- 
ably about 4 to 9 per cent of all cases of auricular fibrillation 

Pathology 

Yater*® studied microscopically 29 hearts which had been the seat of 
brillation From these obser^atlons and from a comprehensive rcMew of 
t le literature, he came to the conclusion that there were no specific histologic 
esions characteristic of this arrhjThmia This is in agreement with the 
previously published observations of Frothmgham,®® and similar conclusions 
have been reached by Cookson,"= Lewis/ White,^* Brown," Stroud, Laplace 
eisingei,^ and Fiiedlander and LeMne Indeed, this now appears to 
he the generally accepted % lew 
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Types and Frequency or Fibrillation 

Fibnllation is classified as (1) persistent, peimanent, or established, and 
(2) as tiausient oi paroxysmal Both varieties may occui m any type of 
heait disease or in a heart which is otherwise normal Fuitheimoie, the 
tiansient variety may, after a numbei of paroxysms, become permanently 
established However, initial stenosis more often favors the establishment 
of persistent fibrillation, while the transient type is more often associated 
with the non-rheumatic group and with the otherwise normal heart Com- 
paratively few statistics which bear on the relative frequency of the two 
types are available In White and Jones’ senes of 376 cases of fibrillation 
which included 30 patients without other evidence of heart disease, 309 
(82 2 per cent) were classified as established, and 67 (17 8 per cent) as 
paroxysmal In Kohn and Levine’s'’® group of 49 cases, including three 
cases in which no other heart disease was demonstrable, 46 were classified 
as permanent fibrillation, and three as transient (It is not indicated 
whether the three transient cases were among those with structural heart 
changes or coincided with the three patients in whom no other evidence of 
heart disease was demonstrable ) In three small groups of cases including 
only patients with no other evidence of heait disease the lelative fiequency 


of the two types was 

Permanent 

Psroxysrricil 

Total 

Orgam, "Wolff and White®® 

3 

46 

49 

Fnedlander and Levine 

22 

13 

35 

Fowler and Baldridge ®® 

3 

7 

10 


Duration of the Paroxysms 

In the series of 200 patients observed by Parkinson and Campbell,"^ 160 
had paroxysms lasting less than two days In these the duration of the 
paroxysms varied from one to 48 hours In 20 cases the attacks lasted from 
two to four days, and in eight the paroxysms varied m duration between 
four and seven days The remaining 12 patients had paroxysms lasting 
longer than seven days, some of these attacks continued as long as three 
weeks 

Oigam, Wolff and White,®® in their series of 49 patients, noted “gieat 
A'anation in the duration of paioxysms — from the shortest of a few minutes 
to the longest lasting one year ” Usually, however, the paroxysm lasted “ a 
few hours or days ” 

Fnedlander and Levine^® “ arbitrarily ” classified the arrhythmia as 
permanent if it lasted longer than seven days, because " it was assumed that 
any attack lasting more than a week would not be likely to cease spon- 
taneously ” 

The above observations appear to justify the conclusion that in the large 
majority of cases of transient fibrillation (over 90 pei cent) the paroxysms 
do not last longer than seven days , but that m very rare instances a paroxvsm 
may continue for as long as one year and may then cease spontaneously 
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Symptomatology 

Palpitation is the most common symptom There may also be exhaus- 
tion, breathlessness, faintness, and giddiness Pam is rarely a complaint 
Orthopnea was the first symptom complained of by one patient observed by 
the author The onset of the attack may not be accompanied by any par- 
ticular disturbance, so that the patient ma)^ not be aware that the cardiac 
rhythm has changed In rare instances the onset is very stormy, being ac- 
companied by intense distress with symptoms of shock, and prostration In 
most cases, however, the patients become aware of the sudden onset of 
palpitation and expenence a varying amount of discomfort without com- 
plete disability 

Diagnosis 

The diagnosis rarely offers any appreciable difficulty In most cases the 
existence of the arrhythmia can be diagnosed by means of the palpating 
finger and stethoscope or naked ear Levine,'® quoting Sir Thomas Lewis, 
gives the following rule '' Given a decompensated cardiac with a heart rate 
as counted at the apex of over a hundred and a radial pulse that is ap- 
preciably less (a pulse deficit of ten or more beats) if the rhythm seems 
grossly irregular and the pulse is irregular in both time and force the con- 
dition is auricular fibrillation nine times out of ten ” 

The arrhythmia resulting from very frequent, irregularly spaced extra- 
systoles occasionally constitutes a problem in differential diagnosis In that 
condition, as in auricular fibrillation, short, quick beats are followed by com- 
pensatory long pauses However, m fibrillation long pauses also occur fre- 
quently after strong beats, a phenomenon not seen m the extrasystohc ar- 
rhythmia Any factoi which accelerates the pulse rate (eg exercise or 
atropine) tends to increase the arrhythmia of fibrillation, and diminish the 
irregularity due to ectopic beats Conversely, any agent which lowers the 
pulse rate tends to dimmish the irregularity of fibrillation and to accentuate 
the arrhythmia resulting from extrasystoles Finally, the diagnosis can be 
established beyond the possibility of a doubt by means of graphic methods 
The disappearance of the auricular wave m the polygiaphic tracings con- 
firms the absence of auricular systole In the electrocardiogram this con- 
dition is indicated either by a complete absence of P-waves, or by a succes- 
sion of rapid, irregular, fundamental oscillations upon which, m turn, still 
’uore qun ers are superimposed The ventricular complexes are very irregu- 
•irly spaced, but are otherwise normal m design except for such changes as 
may be due to associated disease involving either ventricle 

The Eetect or Auricular Fibrillation on Cardiac Function 

The effect of fibrillation on cardiac function varies greatly In some in- 
stances, at least for a considerable time, little or no harm appears to result 
loni the arrhjthmia, especially if the heart action is maintained at a rea- 
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sonably slow rate, either by digitalis or by organic heart block without drugs 
(White “) Friedlander and Lerune^® observed a patient who had never 
1 eceived medication and was known to have had persistent auricular fibrilla- 
tion for 31 years without incapacitating him until five years prior to his 
death when he developed a left homonymous hemianopsia undoubtedly due 
to cerebral embolism Another of their patients “ has remained well for 
years without medication although the rate is always rapid ” 

In other instances, grave disturbance in cardiac function may follow 
rapidly the onset of fibrillation, even if no structural changes of the heart 
can be demonstrated by all available clinical means Such a case was re- 
cently observed by the author A married woman, aged 43 years, with an 
excellent past history began to fibnilate without apparent cause After 
fibnllatmg for about three months without treatment she developed severe 
congestive failure There was generalized edema with signs of fluid in the 
serous cavities Rest and digitalization for one week reduced the heart rate 
from 160 to 85, produced extensive diuresis with a loss of 15 pounds in 
weight, and restored compensation to a considerable extent Roentgen-ray 
examination disclosed that the pleuial and pericardial effusions had largely 
disappeared and the caidiac shadow was nearly normal The electrocardio- 
gram showed that the amides were still fibnllatmg but that the heart was 
otherwise normal except for slight changes due to digitalis A “ test ” dose 
of 3 grains (0 2 gram) of qumidine was administered When the patient 
was examined two hours later the heart rhythm was found to be normal 
Qumidme in half gram doses twice daily was continued for two days 
Thereafter all medication was stopped Within one month the patient re- 
sumed her normal mode of life At this writing, 15 months since the last 
dose of quinidine, the patient remains entirely well As nearly as can be 
determined by all the clinical means available, including i oentgen-rays and 
electrocardiographic studies, her heart is entirely normal 

The only example found in the hteiature resembling this significant his- 
tory is that of Case 186 reported by Parkinson and Campbell These 
authors point out “ how much disability may be produced by fibrillation, 
apart from any other diseases of the heart ” 

Between the two extremes just described are found the larger number of 
patients in whom the arrhythmia causes a degree of cardiac embarrassment 
which adds measurably to the distress already present m the organic cases, 
and produces a certain amount of breathlessness and palpitation m those 
persons whose hearts are otherwise normal On the other hand, as already 
pointed out, and for reasons not altogether clear, the presence of auricular 
fibrillation v’^ery greatly reduces the possibility of the development of sub- 
acute bacterial endocarditis, and to a considerable extent lessens the severity 
of the pain of angina pectoris (Cookson^®) 

It IS generally accepted that auricular fibrillation predisposes to the forma- 
tion of auricular thrombi (Kohn and Levine but that notwithstanding 
this increased tendency to thrombus formation, embolism is no more com- 
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mon than when the rhythm is normal (Lewis/- Cookson/^ Kohn and 
Levine^®) However, embolism does occur more frequently when after 
prolonged fibrillation the rhythm changes to normal Apparently the sud- 
den onset of normal rhythm is an important factor in the production of 
emboli (Mackenzie/® Kohn and Levine'*®) 

Prognosis 

In patients with fibrillation without other evidence of heart disease the 
outlook is very favorable In their group of 49 cases, Orgain, Wolff and 
White ®® found few cardiovascular changes, “ rarely serious and in some 
instances wholly incidental to the presence of fibrillation Hyperthyroidism 
was an uncommon complication The mortality from auricular fibrillation 
or from cardiac disease was almost negligible ” These conclusions are in 
agreement with those of Parkinson and Campbell and of Fnedlander and 
Levine In striking contrast is the unfavorable prognosis held by fibril- 
lators with organic heart disease The average duration of life in such 
groups observed by Stroud, Laplace and Reisinger and by Cookson was 
from two and one-half to seven years The shortest duration of life was 
noted in those patients with organic heart disease who began to fibiillate 
before they reached the age of 20 years Their average length of life after 
the onset of fibrillation was less than one year A comparison of the 
prognosis in the two chief etiological groups, the rheumatic and the non- 
rheumatic, revealed no significant difference (Stroud, Laplace and Reis- 
inger 

Treatment 

In a recent paper on this subject Kohn and Levine state “ It is indeed 
questionable whether any form of therapy to lestore the normal rhythm is 
indicated in this condition ” This statement must be construed strictly as 
being applicable only to fibrillation associated with grave organic heart dis- 
ease, especially rheumatic mitral stenosis, for it is in this type of case that 
the dangerous untoward effects of quinidine (embolism, collapse, and sud- 
den death) are most apt to manifest themselves It may be stated, there- 
fore, that in advanced organic heart disease with auricular fibrillation of 
long standing the best results are usually obtained by adequate digitalization, 
sufficient to maintain a reasonably slow rate (70 to 80 per minute) and to 
reduce the pulse deficit to a minimum In such instances it is probably 
undesirable to attempt to abolish the arrhythmia by means of quinidine, for 
the normal rhythm thus established is not likely to be permanent and the 
benefits derived therefrom are not sufficient to compensate for the risk in- 
volved m the use of the drug On the contrary, occasional cases of organic 
heart disease with congestive failure appear to derive some advantage from 
auricular fibrillation since the heart rate may be slowed to more efficient 
levels With digitalis and the response to that drug is often better than when 
the rhythm is normal It also has already been pointed out that auricular 
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fibrillation reduces very greatly the possibility of the development of sub- 
acute bacterial endocarditis and sometimes lessens the severity of the pain m 
angina pectoris 

Notwithstanding these appaient advantages of auiicular fibrillation there 
aie many obvious disadvantages m the continuation of the abnormal rhythm 
Perhaps the most important of these is the relationship of the arrhythmia 
to embolic accidents, for although, as noted above, it is held by some au- 
thorities ( Lewis, Cookson that, except under qumidine therapy em- 
bolism IS no more common in cases with auricular fibrillation than in similai 
cases with normal rhythm, it is generally accepted that this an hythmia pre- 
disposes to the formation of auiicular thiombi It is also fair to assume 
that if the auricular fibi illation is terminated shortl> after its inception the 
chances for the formation of such thrombi are greatly reduced The con- 
clusion theiefore seems justified that whenever possible without too great 
iisk, the attempt should be made to establish normal rhythm In auricular 
fibrillation of short duration (less than six months) occurring m cases where 
the organic heart changes are not too far advanced, the dangers attending the 
use of qumidine are relatively less serious Hence, in such cases qumidme 
preceded by digitalization may be used with probable benefit and com- 
parative safety 

The use of qumidme is also worthy of trial m the more advanced cases 
of chronic heart disease with severe decompensation which fail to respond 
to digitalis or any other form of treatment Cases of this type have been 
leported (Van Nuys^®, Kohn and Levine m which qumidme used as a 
last resort established normal rhythm and restoi ed compensation 

In cases of auiicular fibrillation wnthout other evidence of heart disease, 
qumidme is the most effective therapeutic agent and is the therapy of choice 
In such cases dangerous toxic effects from the drug are seldom encountered 
and the chances of success are further increased by preliminary digitalization 
( Sollman *') After such pieparation, a test dose of 0 2 gram of qumidme 
IS administered In some instances this single ” test ” dose is sufficient to 
lestore a normal rhythm If, however, the arrhythmia continues and 

no untoward effects from the the test dose develop m six to twelve hours, 
the administiation of the drug is resumed m doses of 0 3 to 0 4 gram 
at four to six hour intervals until normal ihythm is restored or until the 
appearance of toxic symptoms necessitates the discontinuance of the drug 
After the restoration of the normal rhythm, a daily maintenance dose of 

0 2 to 0 4 gram or more may be required to prevent recurrence of the ai- 

1 hythmia Often the rhythm will remain regular even if the drug is stopped 
abruptly after the cessation of fibrillation In this type of case qumidme is 
almost invariably successful m restoring normal rhythm, and the patient 
often remains well indefinitely wnthout further treatment 

The total amount of qumidme required to restore normal rhythm varies 
gieatly As already noted, a single dose of 0 2 gram may be sufficient 
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In some instances, however, very large doses up to three or foui grams per 
clay may be requiied (Lewis Kohn and Levine found no constant 
ratio between the duiation of the arrhythmia, the clinical condition of the 
patient, and the amount of quinidine necessary to produce a normal rhythm 
They found 0 2 gram of quinidine sufficient in one patient with model ate 
cardiac enlargement and congestive failure, in whom fibrillation was known 
to have existed foi two and one-half months In another patient, whose 
arrhythmia was of but a few days’ duration, 10 5 grams of the diug weie 
necessary before the rhythm became regular 

In thyi otoxicosis, auricular fibrillation may require no special tieatment, 
since the adequate management of the primary cause often will result in a 
spontaneous cessation of the arrhythmia If, in the absence of organic 
heart disease, such desired results fail to develop within one to three weeks 
after thyroidectomy, quinidine therapy will usually restore normal rhythm 
A resumption of fibrillation after such restoration of regular rhythm usually 
signifies either that an insufficient amount of the gland was removed, oi that 
some other additional cause was responsible for the arrhythmia 

In hyperthyroidism with normal rhythm, the important indication is 
the control of the thyrotoxicosis The early use of iodine, glucose and 
suigery will tend to prevent the appearance of auricular fibrillation It is 
questionable whether quinidine should be used prophylactically m such in- 
stances Statistics bearing on this point are not now available 

The paroxysmal type of auricular fibi illation often requires no special 
treatment As already noted, in about 80 per cent of the cases the par- 
oxysms cease spontaneously in less than two days , m many the attacks last 
but a few minutes to a few houis, and only in very rare instances does a 
typical attack continue longer than one week (Parkinson and Campbell®^) 
In paroxysms of relatively long duration treatment is indicated in accordance 
with the general principles already outlined Quinidine in doses of 0 1 to 
0 4 gram twice oi three times daily may also be used prophylactically m cases 
subject to frequently recurring attacks 

Auricular fibrillation associated with a slow apical rate not the result of 
treatment is quite rare and usually signifies the presence of organic heai t 
block In such cases no special therapy is required apart from the measures 
indicated by the underlying cardiac condition However, m the very laie 
instances where the auriculai fibrillation and slow rate are associated with 
an otherwise normal heart, an attempt should be made to abolish the ar- 
rhythmia with quinidine 

Congestne failure is usually significant of gra\e organic heart disease 
been pointed out above, severe congestive failure may 
resu t rom untreated auricular fibrillation apart from any other disease of 
t le leart In such a case quinidine preceded by digitalization may bring 
about complete and lasting recovery “ 
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Untoward ErrECxs of Quinidine 

Kohn and Levme list the following as the most frequent symptoms of 
quimdine intoxication “ Nausea, vomiting, epigastric distress, diarrhea, 
headache, palpitation, tinnitus, fear, mental depression, flushing, sweating, 
syncope, and a feeling of apprehension ” They quote Carr and Spoene- 
man^® who consider a rise in the pulse rate to 130 as an indication for the 
withdrawal of qumidine, since such a rise m the rate points to vagal paresis 
Skin manifestations such as scarlatimfoim rashes and urticaria may occur 
The occurrence of embolic phenomena has already been referred to Sud- 
den death other than of embolic origin is also occasionally observed, possibly 
due to respiratory paialysis or to ventricular fibrillation 

Treatment or Quinidine Intoxication 

The milder symptoms of quinidine overdosage are relieved by the dis- 
continuance of the medication, as the drug is rapidly eliminated by oxidation 
and excietion In cases of severe intoxication with symptoms of res- 
piratory emban assment, life may sometimes be saved by artificial lespiration 
and the intiavenous or intracardiac administration of large doses (15 
grams) of caffeine sodiobenzoate 

Comparative Effects of Quinidine and Digitalis upon Fibrillation 

In properly selected patients quinidine is effective in restoring noimal 
ihythm or m preventing paroxysms in from 70 to 80 per cent of the cases 
It IS slightly more effective m younger patients (Orgain, Wolff and 
White ®'') This may be due to the fact that m the older age group, cardio- 
vascular changes are more apt to exist without their being clinically de- 
tectable 

Digitalis is useful m slowing the pulse rate and may possibly dimmish 
the frequency of transient attacks (Parkinson and Bedfoid^®) However, 
m established fibrillation, digitalis alone is not effective m restoring normal 
rhythm (Fnedlander and Levme 
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“SURGICAL SHOCK” FACTORS IN PNEUMONIA^ 


By Edmund Andrews, M D , and Henry N Harkins, M D , Ph D , 

Clncago, Illinois 

Underhill and his associates "• ® did experiments at the time of the 
World Wai on the effects of the gases chlorine, phosgene and chlorpicnn 
He showed that these lung in Hants caused massive pulmonary edema with 
marked blood concentration The total extent of this edema was not meas- 
ured, but it was shown to be a protein-containing exudate The average in- 
crease in blood concentration of four dogs which inhaled 41 to 50 parts per 
million of phosgene for one-half hour was 166 per cent of the control value 
as measured by hemoglobin readings Underhill * showed that in the in- 
fluenzal pneumonia that occurred during the War, a similai pulmonaiy 
edema with resultant blood concenti ation was one of the chief lethal factois 
He showed that fluid introduction might be of aid in this condition and that 
by following blood concentration changes, prognostication was gieatly aided 
In 1 1 cases with no complications, nine had a hemoglobin percentage of over 
120 with values going up to 140 Moon ® also noted red counts of 6,000,- 
000 to 8,000,00 with correspondingly high hemoglobin percentages m in- 
fluenzal pneumonia He noted at autopsy that there was extreme capillaiy 
congestion of the pulmonary and gastrointestinal mucosa, that the lungs 
were wet and bloody and that frequently theie was an effusion of reddish 
fluid into the serous cavities Moon and Morgan '' produced pulmonary 
edema m dogs by injections of sodium glycocholate with increase in the red 
count and hemoglobin percentage (2,300,000 and 35 pei cent increase re- 
spectively in one dog) All of these reports indicate that pulmonary edema 
may result from both exogenous and endogenous toxic factors 

Underhill ® analyzed the edematous lungs of animals resulting from 
inhalation of war gases and found that the water content per unit weight 
of tissue increased Sunderman ® reported that in pneumonia the serum 
albumin decreased, the globulin increased and the total protein tended to 
remain within the normal or lower normal limits Moon and Crawford 
reported a case of shock syndrome in mercuric chloride poisoning with 
death 37 hours aftei taking the poison In this patient there were 1500 c c 
of blood tinged fluid in the peritoneal and pleural cavities The lungs 
weighed 1800 gm after considerable fluid escaped from them This means 
that in the lungs and three major cavities there was an exudation of about 
3000 c c , which if essentially blood and plasma is of great significance 

Study or Cases 

Necropsy records of a senes of patients djung with pneumonia at the 
nnersitj of Chicago Clinics were studied Twenty-three such cases w'ere 

* Receded for publication Januarj 13, 1937 
rom the Department of Surgerj, Universitj of Chicago 
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used foi the present report and the weight of the lungs and presence of 
pleural fluid noted These cases represented deaths from lobar, broncho- 
and terminal pneumonia and in many instances the pneumonia was not the 
sole cause of death In these cases the average excess lung weight (as- 
suming normal lungs to weigh 600 gm ) represented 2 45 per cent body 
weight In several instances there was appreciable pleural fluid This 
brought the total increase to 2 81 per cent body weight as shown m table 1 
No chemical analyses were performed, but if this amount represents blood 
or blood plasma it is of considerable significance 


Table I 


Increase in Lung Weight and Exudation of Pleural Fluid m Patients Dying with Pneumonia 


Case No 

i 

] 

Patient 

Wgt 

Kg 

Duration 

Disease 

Days 

Excess 

Lung 

Wgt Gm * 

Excess 
Lung 
Wgt as 
% Body 
Weight 

Pleural 
Fluid 
Wgt Gm 

Pleural 
Fluid 
as % 
Body 
Weight 

Excess 
Lung 
Weight -f- 
Pleural 
Fluid as % 
Body 
Weight 

1 I 

68 

2 

1850 

2 72 

. . -- 



2 72 

2 

75 

4 

2230 

2 97 

— 

— 

2 97 

3 

73 

7 

2640 

3 62 

— 

— 

3 62 


68 

long 

1200 

1 77 

— 

— 

1 77 


74 

short 

1020 

1 38 

— 

— 

1 38 

6 

62 

3 

1290 

2 08 

— 

— 

2 08 

7 

71 

9 

2370 : 

3 34 

800 

11 

4 45 

8 

61 

S 

1490 

2 44 

500 

08 

3 26 

9 

62 

8 

2450 1 

3 95 

— : 


3 95 

lot 

64 

10 

1615 

2 52 

400 


3 12 

11 

62 

9 

1890 

3 05 

1100 


4 82 

12 

57 

6 

1700 

2 98 

( 100 


3 16 

13 

47 

7 

1130 

2 40 

50 


2 40 

14 

56 

4 

2000 

3 57 

75 


3 70 

15 

53 

6 

1530 

2 90 

1000 


4 77 

16 

68 

— 

1400 

2 50 

— 


2 56 

17 


— 

670 

1 14 

600 

1 0 

2 14 

18 


2 

1340 

1 76 

— 

— 

1 76 

19 

68 

— 

1190 

1 77 

500 

07 

2 56 

20 

68 

j 

1010 

1 49 

SO 

0 1 

1 56 

21t 

72 

2 

1210 

1 67 

— 

— 

1 67 

22 

37 


1300 

1 89 

— 

— 

1 89 

23t 

45 

8 

1490 

1 98 

120 

03 

2 24 

Average 

i 



2 43 



2 81 


* The excess of the lung weight o\er the arbitrary normal of 600 gm is tabulated m this 
column 

t Blood pressure 142 systolic six days before death 
% Blood pressure 130/70 eleven hours antemortem 


Experiments 

Since no lungs from human pneumonia patients were available for 
chemical analysis at the time this study was carried out, the lungs of two 
distemper and one pneumonia dog were analyzed and compared with those 
of a normal dog Analyses of the entire lungs were performed and the 
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nitrogen and protein contents determined on selected portions of the liquid 
solution of digested lung as shown m table 2, rather than on small bits of 
solid lung These analyses show that the nitrogen and protein content in 
the abnormal lungs is essentially the same as m the normal lungs, indicating 
that the pneumonic exudate was protein containing For the sake of more 
conclusive results the lack of great increase in total weight of these lungs 
as compared to normal lungs is not helpful However, m certain instances 
different portions of the lung (right or left side) were markedly edematous 
without corresponding dilution of the protein content 


Table II 

Nitrogen and Protein Content of Normal and Inflammatory Lungs in Experimental Animals * 


Dog 

No 

Condition 

Body 

Wgt 

Kg 

Lung 

Wgt 

Gm 

Lung 
Wgt as 
Per Cent 
Body 
Wgt 

Lung 

Lung 

Wgt 

Gm 

Per 

Cent 

Nitro- 

gen 

Per 

Cent 

Pro- 

tein 

1 

Normal control 

68 

132 

1 9 

Left 

51 

2 20 

13 68 




1 

! 

Right 

72 

1 98 

12 31 



i 

1 

1 


Accessory lobe 

9 

2 57 

16 06 

1 


i 

1 

1 

1 

1 

Average 

— 

2 25 

14 01 

2 

Pneumonia 

20 4 

555 


Left 

400 

1 71 

Ml 






Right 

115 

2 26 

tmf 






Accessory lobe 

40 

2 49 

15 56 



1 


■ 

Average 

— 

2 15 

13 45 

3 

Distemper 

10 4 

147 


Left 

58 

2 00 






HH 

1 Right 

1 80 

2 17 

1 13 56 






1 Accessory lobe 

9 

2 84 

17 75 






Average 

— 

2 34 

14 58 

4 

Distemper 

14 7 

255 

i 1 7 

Left 

95 

1 92 






1 

Right 

75 

1 77 

11 00 





i 

Accessory lobe 

85 

1 92 

11 93 





! 

Average 

Hi 

1 87 

11 64 


These dogs were kindlv donated for examination bv Dr O H Robertson 


Comment 

The amount of fluid lost m the various pneumonia cases is extensive, 
averaging 2 81 per cent body weight The special significance of loss of this 
anmunt of fluid depends on the interval of time during which the loss occurs 
311 on the composition of the fluid As seen from table 1, death usually 
occurred several days after the onset of the disease Since it is difficult to 
c w et ler most of the fluid was lost over the entire course of the disease, 
or as a terminal phenomenon, the time factor is uncertain Naturally the 
OSS o considerable blood or fluid in a few hours is of much more serious 
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import than the loss of a similai amount of fluid over a period of seieral 
days Likewise the composition of the fluid was not determined in any of 
om cases and only from analogous animal experiments was its plasma-like 
nature inferred Furthermore, the presence of shock was not demonstrated 
in any of the 23 patients as few blood pressure readings were taken Only 
two patients had blood pressure readings after entrance and none closer 
than 1 1 hours to the time of death 

This quantity of fluid when lost fiom the circulating blood stream can, 
however, be of lethal significance Studies of the amount of plasma-hke 
fluid lost in various other shock-hke conditions, both clinical and experi- 
mental, indicate a loss of the following amounts burns 3 2 per cent body 
weight (Blalock ^“), 2 2 per cent (Harkins , freezing 2 6 per cent 
(Harkins et al , release of an extremital constrictor 3 5 per cent (Wilson 
and Roome^^), bile peiitomtis 2 5 per cent (Harkins et aP"*) , intestinal 
manipulation 4 5 per cent (Blalock^®), and plasmapheresis 2 6 per cent 
(Johnson and Blalock^®), 4 0 per cent (Harkins and HarmoiP'^) No 
attempt will be made at this time to demonstrate that the loss of this amount 
of plasma-hke fluid ivas the cause of death m these particular conditions, 
but the comparison between these figures and the average loss of 2 81 per 
cent fluid into the lungs and pleural cavities of our patients is pertinent 
While this average is at the borderline of the range of fluid loss serious in 
these other conditions, in several individual pneumonia patients the figure 
was much higher To our knowledge little attention has been paid to the 
possible importance of this fluid loss in pneumonia 

Conclusions 

In a senes of 23 pneumonia patients there was a combined increase m 
weight of the lungs and exudation of pleural fluid amounting to 2 81 per 
cent body weight Under certain conditions the loss of this much fluid 
from the circulating blood stream may be significant and a condition re- 
sembling surgical shock may possibly lesult 
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ENCEPHALITIS DUE TO UNDULANT FEVER, 
REPORT OF FOUR CASES ‘ 

By E Perry McCullagh, M D , Cleveland, Ohio, and H M Clodeelter, 

M D , Cobtmhns, Ohio 

It is a little more than 10 yeais since unclulant fever was lecognn'ed 
in paits of the woild remote from the Mediterranean basin Since then 
cases have been reported from many parts of Europe, Asia, and this con- 
tinent In 1933, 1,787 cases were reported in the United States and it 
seems highly probable that this was but a small propoition of the true total 
incidence Among the complications of the disease the occurrence of 
meningitis has been desciibed Haitle)^ Milhce, and Jordan,^ in 1934, re- 
ported a case of meningitis due to undulant fevei in which the patient re- 
covered In then case, there was a piodromal period of four weeks which 
they suggested could have been due to encephalitis Krabbe “ reported a 
case of meningomyehtis due to Bang’s disease but made no mention of a 
true encephalitis 

We wish to present four cases of encephalitis in one of which features 
highly suggestive of hypothalamic and pituitary damage were present In 
all the cases, the agglutination test or skin test indicated that undulant fever 
was present and in all no other etiological factor could be demonstrated So 
far as we have been able to discover, this clinical manifestation of the dis- 
ease has not been leported previously in the literature f 

Case Reports 

Case 1 The patient was a boy 14 years of age who had been well until four 
weeks before admission to the hospital At that time he had an influenza-hke in- 
fection and missed two weeks of school When he returned to school, he felt much 
below par and did not take an active interest in school activities The day before 
admission here, he complained that he could not see well and a severe headache 
developed 

Physical examination revealed a slight fever and marked choking of botlr 
optic discs with blindness in the right eye and very little vision in the left The boy 
could not see well enough to permit study of the visual fields Neurological ex- 
amination and roentgenographic studies of the head revealed no other abnormalities 
A lumbar puncture was done which showed an initial pressure of 190 mm of water 
with normal dynamics Examination of the spinal fluid revealed findings which were 
not abnormal The leukocyte count in the blood varied from 5,000 to 11,000 and 
the differential counts were normal 

Five days after admission, the patient complained of a generalized, severe head- 
ache and on that day he vomited The fever continued to be present Bilateral posi- 
tive Babinski signs were present An encephalogram revealed no abnormalities 

* Received for publication October 6, 1936 

From the Cleveland Clinic, Cleveland, Ohio 

t Since these cases were collected, we have been interested in three cases of undulant 
fever associated with papilledema reported by Rutherford He does not emphasize the 
presence of encephalitis as much as we have done, but we feel that all these cases fall 
into the same group 


1508 



encephalitis due to undulant eever 


1509 


The diagnosis at this time was encephalitis, but since the appearance of the optic 
discs indicated increased intracranial pressure, a right subtemporal decompression 
was done in an effort to restore the patient’s vision The decompression did not bulge 
postoperatively The fever persisted, varying daily between 97 7° and 103° F and 
occasionally rose as high as 104° F An agglutination test for undulant fever was 
done and was found to be positive in a dilution of 1 640 

Numbness of the legs and retention of urine developed, and in view of the 
previous findings the diagnosis was changed to encephalomyelitis The vision began 
to return, the neurological signs began to dimmish, and the patient was discharged 
on the twenty-ninth postoperative day The temperature was 101° F 

Thirty days after his discharge from the hospital, the patient’s temperature was 
normal but he was still weak Two months later his vision had returned and he was 
free from symptoms and signs insofar as his original illness was concerned 

This boy, who lived on a farm, had consumed much raw milk, his father was 
found to have a positive undulant fever agglutination test 

Case 2 A woman 55 years of age was admitted to the Clinic in April 1934, 
complaining of “ headaches and vomiting ” Seven months before admission, fever 
and chills had been present for four weeks and no cause was found Two months 
before admission, similar symptoms had been present for 10 days and at this time, 
headaches and vomiting began which did not stop She was m a hospital elsewhere 
for one week and was in a stupor during that time A lumbar puncture had showed 
no abnormalities 

The patient entered the hospital for observation Roentgenographic studies of 
the head, chest, kidneys, ureters, and bladder revealed no abnormalities No evidence 
of tuberculosis could be found by roentgen examination or culture from voided and 
bladder urine There was a slight haziness of the optic discs but the visual fields 
showed no changes Lumbar puncture revealed no abnormal findings The initial 
spinal fluid pressure was 170 mm , and followng removal of 6 c c of spinal fluid 
was 110 mm of water The total protein wa/20 mg and no globulin or cells were 
present There was a suggestive bilateral digital reflex It was noted that a slight 
fever was present while the patient was m the hospital A diagnosis of mild en- 
cephalitis was made and she was allowed to go home 

The patient was readmitted for study and recheck 10 months later The head- 
aches were still present but less severe The vomiting had ceased but there was 
some nausea, and the temperature rose to 100° F each day Undulant fever ag- 
glutination tests were negative but an intradermal test using 0 1 c c of Brucellin was 
markedly positive, and with this test tire temperature rose to 10B5° F Culture from 
a duodenal drainage revealed diphtheroid bacilli and yeast but no organisms of un- 
dulant fever The positive reaction of the intradermal test in our opinion established 
the diagnosis of chronic undulant fever as the only demonstrable cause of this pa- 
tient’s s} mptoms 

Case 3 Ihe patient was a young married woman 25 years of age who entered 
the Clinic May 24, 1934, complaining of fatigue, gam in weight, and scanty men- 
struation which had been present for twm years The onset of her symptoms oc- 
curred one and one-half years before tins examination wnth an acute illness wdiich 
was characterized by fever and extreme exhaustion, and the patient had never been 
wdl since that time Somnolence became a very bothersome symptom, she had 
I aw'akenmg before noon each day and her previously excellent memory 

la become poor Exhaustion had been so severe that bed rest w'as necessary for 
one or tw'o weeks at a time No headaches, diplopia, polydipsia, or poljuria were 
present Libido began to decrease slowly until sexual desire was completely gone 
out 5 pounds m weight had been gamed Menstrual periods had begun at the 
age o nine but had been irregular until the age of 14 when they became regular 
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A fairly normal pregnancy terminated eight months before our examination Six 
weeks after delivery, the periods began again but they had become more scanty each 
month until at the time of our examination, very scanty menstrual flow occurred for 
part of one day each month 

Physical examination revealed a woman 61 5 inches tall who weighed 145 pounds 
The temperature and pulse rate were normal and the blood pressure was 98 mm sys- 
tolic and 70 mm of mercury diastolic The distribution of body fat was of the 
cerebral type The optic discs were hazy but examination of the visual fields levealed 
them to be within normal limits No clinical signs of hypothyroidism were present 
Laboratory study revealed the urine to be normal as was the blood except for 45 
per cent lymphocytosis Complete blood chemistry examination revealed no abnor- 
malities except in the level of the cholesterol which was 231 mg per 100 c c A 
glucose tolerance test was done using 100 grams of glucose orally Blood sugar 
determinations fasting one-half, one, two, and three .hours following glucose admin- 
istrations were 88, 117, 105, 84, and 78 mg per 100 cc The basal metabolic rates 
averaged minus 12 per cent Roentgenograms of the head revealed no evidence 
of pathological change and dental roentgenograms revealed no evidence of infection 

Bio-assays revealed a positive Fiiedman test which was probably due to 
antuitnn-S (pregnancy urine prolan) which had been administered until four days 
before admission Assay for urinary estrin by the Kurzrok method on a 24 hour 
specimen of urine showed 3 4 and 4 0 rat units on two examinations 

Hypothalamic damage was indicated because of the rather marked weight gain 
which took place in the presence of fever, the fact that it was distributed as m pit- 
uitary or cerebral disease and because of the excessive somnolence which occurred 
Damage to the pituitary region was strongly suggested by the marked diminution in 
libido and by the occurrence of hypomenorrhea The metabolic rate and glucose tol- 
erance were not decidedly abnormal but were consistent with some damage to these 
structures 

A diagnosis of pituitary hypothalamic syndrome following encephalitis was made 
which corroborated the diagnoses not then known to have previously been made sepa- 
rately by Dr W James Gardner and Dr Louis J Karnosh 

After 10 months, no improvement was found and Dr Frank J Geib suggested 
that the condition might be due to undulant ffever The agglutination test was posi- 
tive in a dilution of 1 60 and severe reactions occuried after the administration of 
undulant fever vaccine in amounts less than 0 5 c c Further investigation of the 
temperature showed that fever recurred at legular intervals For from 16 to 17 
days, the patient would be free from fever, then for eight days fever would be present, 
only to disappear for about 16 days again The symptoms were all aggravated dur- 
ing the period of fever 

With our knowledge of the preceding cases, we felt that it was logical to presume 
that undulant fever caused this patient’s symptoms Undulant fever vaccine was 
administered and one year later the patient was somewhat improved, but some reac- 
tion still occurred after the use of the vaccine and fever recurred at regular intervals 
During the periods when the patient was free from fever, there was little local or 
general reaction to vaccine, but both local and general reactions increased during the 
febrile period 

Case 4 The patient was an unmarried -woman 31 years of age who complained 
of diplopia, headache, and staggering gait She had been well until eight years before 
this examination when menstrual irregularity developed which was associated with 
considerable excitability That year a partial oophorectomy was performed with no 
immediate change in the menstrual cycle Later, the periods slowly became more 
frequent and more prolonged It was not long after the operation until the patient 
had a " nervous breakdown ” which lasted most of the year Fairly frequent attacks 
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of fever occurred and during these attacks she was confined to bed Her symptoms 
then disappeared except for the menstrual irregularity 

Seven years after the onset of tlie first symptoms, the patient began to be ex- 
tremely excitable again, and this was accompanied by persistent diplopia The 
nervousness became so severe that she was confined to a sanatorium for five weeks 
but showed no improvement Later, drowsiness progressed to coma and she was 
confined to the hospital for three weeks The temperature varied from 105° to 107° 
F , and the neurologist in charge made a diagnosis of encephalitis The patient was 
discharged from the hospital At the time of discharge she weighed about 60 
pounds The coma and somnolence subsequently disappeared and her weight in- 
creased to 125 pounds 

One year later, in the summer of 1935, the patient again began to have severe 
headaches with marked persistent diplopia The gait was staggering and there was 
distinct static ataxia The diplopia was relieved with prisms but monthly examina- 
tion of the visual fields showed a marked and progressive concentric diminution of 
the entire field Undulant fever agglutination tests had given negative findings 
The patient reentered the hospital in December 1935 General physical ex- 
amination revealed no abnormalities except those mentioned above The basal 
metabolic rate was minus 11 per cent, the blood Wassermann was negative, the urine 
was free from sugar, albumin, pus, and casts with a daily output of approximately 
2,000 c c The hemoglobin was 12 5 grams per 100 c c of blood , the red blood cells 
numbered 5,200,000, the leukocytes numbered 7,500 with 40 per cent lymphocytes 
The daily temperature was about 99 4° F Roentgen examination of skull and chest 
showed no abnormal changes Lumbar puncture showed a spinal fluid pressure 
of 80 mm of water with normal dynamics The cell count w’as 4 with a negative 
Wassermann reaction 

An undulant fever skin test with 005 cc of undulant fever vaccine (Jensen- 
Salsbery) was markedly positive, producing an abscess after 72 hours This sloughed, 
then healed after 10 days Vaccine therapy wal instituted with marked local and sys- 
temic reactions ( 

Diagnosis Chronic undulant fever encephalitis 

Discussion 

The relationship between encephalitis and undulant fever first was sus- 
pected in the first case and this was proved insofar as was practicable In 
the second case, the diagnosis of encephalitis was made 10 months before 
undulant fever was suspected as the etiological factor In the third case, 
decreased menstrual flow was associated with somnolence and other evidence 
of hypothalamic damage 

Since we have depended to a rather large extent on a markedly positive 
intradermal test for the diagnosis in two of our cases and since this method 
las not been as widely used as the agglutination test, we wish to explain 
why we consider that such a diagnosis is w^arranted 

Cutaneous hypersensitiveness to Biucella aboi fus has generally been con- 
si ered b)'^ those who have investigated it as a good criterion m the diagnosis 
0 undulant fever How'^ever, it need not necessarily be considered as evi- 
ence of active infection From the work wFich has a direct bearing on this 
point, the following reports in the literature may be cited In 1918, Fleisch- 
ner an i leyer * show'ed that infection of guinea pigs with Bacillus abortus 
ovinus always produces cutaneous hypersensitiveness In 1929, Giordano “ 
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reported that the intradermal injection of a suspension of killed Buicella 
aboi tns yielded unmistakably positive reactions in 25 known cases of un- 
dulant fever and gave negative results in 99 of 100 controls Levine ® in 
1931 reported the results of intradermal tests m 365 individuals Using 
suspensions of Bnicella aboitus antigens, cutaneous hypersensitiveness was 
shown in 27 cases and in only four of these was there no history of undiag- 
nosed illness 

Yeckel and Chapman ^ m 1933 reported the results of 250 intradermal 
tests m which killed bacterial suspensions of Bi ucella aboj tiis were used 
Fourteen definitely positive reactions were obtained and in only one instance 
was there no histoiy of possible undulant fever These workers concluded 
that, in the presence of a negative agglutination reaction, the intradermal re- 
action may be positive and thus lead to a definite diagnosis Goldstein ® 
found 26 positive cutaneous reactions to saline suspensions of BiJtcella 
aboj tus among 253 unselected cases in an area where undulant fever was 
prevalent, and 13 of these patients gave histones indicating possible sources 
of infection with Butcella aboitu<> Favorite and Curtis® found positive 
skin tests in 10 known cases and only one positive reaction was obtained in 
testing 90 controls A subsequent history m this one case was very sugges- 
tive and the patient was shown to have an agglutination titer of 1 250 

In our own series of 90 unselected cases in which a tentative clinical 
diagnosis of undulant fever had been made, the skin test was perfoimed 
55 times In 29, the intiadermal reaction was definitely positive despite 
negative agglutination tests 

We have seen two cases in which the skin test was negative, yet positive 
undulant fever agglutination was found in testing the sera In neither was 
there a definite clinical diagnosis and there were other extenuating circum- 
stances In the first case, the agglutination titer was only 1 10 and autopsy 
showed the presence of miliary tuberculosis In the second case, the ag- 
glutination test was positive in one laboratory but negative in another 
Blood cultures and opsonic activity have not been determined m our cases 

In the intracutaneous tests reported here, with the exception of Case 2, 
0 05 to 0 1 c c of Jensen-Salsbery undulant fever vaccine has been used 
This contains a heat killed suspension in normal saline of Brucella mchtensi<;, 
variety aboi fits and siiis, 50 per cent of each preserved with 0 5 per cent 
phenol Each cubic centimeter contains six billion killed organisms In 
Case 2 Brucellin was used The Brucellin used in this test was made in 
Huddleston’s laboratories where it ivas developed by Hershey It is a 
soluble nucleo-protein fraction of the three species of Brucella in 1 1000 
dilution m slightly alkaline physiological salt solution 

The area of redness resulting from such an injection may be fiom three 
to seven centimeters in diameter and occasionally larger It is edematous, 
hot, and tender and at times lymphangitis, adenitis and fever may be present 
In some cases, a necrotic core or abscess forms and, m many patients, heal- 
ing takes place slowly, leaving an area of pigmentation which remains for 
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many weeks Those mtradermal reactions which disappear within two days 
may be considered to be of little significance 

In evaluating the significance of such a reaction, the history of the pa- 
tient must be considered In addition, it is frequently of significance that 
small doses of vaccine, which are given for therapeutic purposes, produce 
unusually great responses in temperature Where other causes for fever 
and accompanying symptoms can be eliminated and, in the presence of a 
strongly positive mtracutaneous reaction, we believe a diagnosis of undulant 
fever is warranted 

Two patients (Cases 1 and 2) have shown improvement without specific 
treatment The third patient failed to improve without specific treatment 
but has shown some improvement since it has been instituted While there 
IS improvement at present in the condition of the fourth patient, her prog- 
nosis seems uncertain m view of the history While the authors realize that 
the evidence presented above does not constitute proof that encephalitis in 
these cases was actually caused by growing undulant fever bacilli m the peri- 
vascular spaces or nervous tissue of the brain and cord, the findings are 
nevertheless highly suggestive that such was the case 

Summary 

1 Four cases of encephalitis have been presented 

2 The etiological factors have apparently been the organisms of un- 

dulant fever as determined by agglutination tests in two cases and by intracu- 
taneous tests m the other cases f 

3 In one of the cases, evidence suggestive of hypothalamic or pituitary 
damage was present 
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NONVALVULAR HEART DISEASE UNDER THE AGE 
OF FORTY-SIX YEARS - 


By Smith O Dexter, Jr , and Dana L Farnsworth, 

Boston, Massachusetts 

Introduction 

Nonvalvular heait disease, often misnamed “myocarditis,” is gen- 
erally regarded as a condition of degenerative nature in older patients, at- 
tributable to coronary sclerosis or hypertension or both That it may be 
frequently found in youth is not well known, nor are the etiological factors 
behind it generally appreciated 

Because of the interest and obscurity of youthful nonvalvular heart dis- 
ease, we have undertaken to review a large number of cases in the pathologi- 
cal records of the Massachusetts General and Boston City Hospitals, focus- 
sing our attention upon the myocardial lesions which were reported We 
have limited the study to younger patients and so have arbitrarily excluded 
those cases ovei 45 years of age, in order to reduce the preponderance of 
coronary sclerosis and hypertensive heart disease that might mask other con- 
ditions The more recent years were chosen because the necropsy records 
were more complete The cases reviewed all came to autopsy between the 
years 1920 and 1933 In selecting the cases we have included all those with 
hearts showing no valvular deformities or congenital defects, but with 
muscle injury lecent or healed, or inciease in heart weight to 350 grams 
or more in women and to 375 or more in men For children we accepted 
the figures given by Vieiordt and Muller " as the normal range 

Birth 20 to 25 grams 2 years 45 to 55 grams 

1 month 15 to 20 grams 4 years 65 to 75 grams 

6 months 20 to 25 grams 8 years 95 to 105 grams 

1 year 30 to 40 grams 12 to 16 years 150 to 250 grams 

In the course of this study we have reviewed 4,531 cases in the records 
of the Massachusetts General (2,600) and Boston City Hospitals (1931) 
From this group 250 cases were selected which fulfilled the requirements 
stated above The pathologic reports were studied with special reference 
to cardiac findings, although in many instances the description was limited 
to a routine gross examination The work was supplemented by a survey 
of the clinical records of the cases selected from the pathological reports, 
with particular emphasis on such points as duration of the disease, degree 
of hypertension, anemia, and clinical and laboratory data The material 
has been combined m the appended charts and will be discussed in detail 
under appropriate sections 

*Recened for publication Januar\ 27, 1937 

From the Medical and Pathological Departments of the Massachusetts General Hos- 
pital and the Boston City Hospital 
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Undoubtedly the most accurate way of estimating the weight of the 
normal heait is thiough the use of Smith’s’ coefficients 0 43 per cent of 
body weight for men and 0 40 pei cent foi women However, since the 
weight of the patients was not regularly included in the clinical records, the 
method was not applicable m this instance The limits of heart weight up 
to 350 grams for women and 375 grams for men, chosen at the advice of 
Dr Tracy Mallory of the Pathological Department of the Massachusetts 
General Hospital, were placed somewhat higher than most estimates to com- 
pensate for the small amount of aorta (at the most 20 grams) which is in- 
cluded m weighing the heart 

In spite of the most careful examination of clinical records, it is impos- 
sible to exclude a past hypertension of which theie is neither history nor 
evidence at the time of examination In several of the cases selected the 
size of the heart seemed out of all proportion to any initiating cause that we 
could find When the blood pressure readings consisted only of a single 
determination with the patient in congestive failure, it can hardly be said that 
hypertension had been excluded as a cause However, the number of cases 
in which this probability existed was not very large, though the source of 
error must be taken into account in evaluating the results 


Details of the Preseni Study 

Of the 4,531 necropsy records reviewed, 250 cases, or 5 5 per cent of the 
total number, were found to belong to the group which we have outlined 
The pathological condition which was incest commonly associated with myo- 
cardial abnormality was hypertension, frequently accompanied by nephritis, 
with acute and chronic infections a close second The complete classification 
IS given in table 1 

• Table I 


Cases 

1 Hypertension 97 

{A) With nephritis 67 

(o) Chronic nephritis 62 

(b) Acute glomerulonephritis 5 

(15) Without nephritis 14 

(C) With other conditions 16 

2 Acute and chronic infections 91 

3 Blood disorders 27 

4 Coronary occlusion 5 

5 Congenital idiopathic hypertrophy 4 

6 Hyperthyroidism ^ 1 

7 Cardiac failure of unknown etiology' 8 

8 Miscellaneous 17 

Total 250 


The highest incidence of these myocardial abnormalities was found in the 
group from 41 to 45 years of age, and the lowest from 11 to 15 years of 
•ige Starting with a fairly high incidence in the first five years of life, 
tiere was a stead}' decline in incidence until the fifteenth year, following 
w iich there was a gradual rise This ^ ariation is perhaps explained by the 
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progiessive decline in acute infections of childhood up to the fifteenth year, 
and by the steady increase in other forms of heait disease after that time 
Males predominated almost m the ratio of two to one (162 to 88) The 
age incidence foi both males and females is given m table 2 


Table II 


Age group (j ears) 

Number of males 

Number of females 

Total 

0 to 5 

16 

5 

21 

6 to 10 

7 

4 

11 

11 to IS 

1 

3 

4 

16 to 20 1 

8 

6 

14 

21 to 25 

9 

9 

18 

26 to 30 

14 

9 

23 

31 to 35 

19 

12 

31 

36 to 40 

32 

17 

49 

41 to 45 

56 

23 

79 

Total 

162 

88 

250 


Hypertension 

That hypertension is followed by cardiac hypertrophy in the great ma- 
jority of cases has been frequently observed Paullin, Bowcock, and 
Wood,® in studying the complications of hypertension, found that cardiac 
hypertrophy occurred in 66 4 per cent of cases In many cases of unex- 
plained cardiac enlargement at the time of death, study of the records will 
show that a previous hypertension has existed In 50 such cases O’Hare, 
Calhoun and Altnow *“ found that hypertension of varying grades had been 
present on earlier examinations, although dui ing the terminal cardiac failure 
the pressure had di opped to normal 

The exact mechanism of cardiac hypertrophy is uncertain That in- 
creased muscular work alone is insufficient to cause hypertrophy of the heart 
is shown by the fact that Marathon runners usually have hearts which are 
normal in size or even undei sized ® Eyster’s * demonstration of pro- 
gressive cardiac hypertrophy in dogs after a temporary obstruction to blood 
flow in the aorta indicates that stretching of the muscle fibers may be the 
initial injury to which the fibers react by becoming hypertrophied Whether 
this mechanism is operating in all cases of cardiac hypertrophy is uncertain, 
although It appears to be a lational explanation The surprising absence of 
cardiac hypertrophy in some cases of prolonged hypertension may thus be 
explained by the supposition that the load was applied so gradually that 
dilatation never took place 

{A) Hypotension with Ncphntis The organic lesion elsewhere m the 
body Avith which abnormalities of the heart muscle were most often asso- 
ciated in the present series was chronic nephritis Of the total of 250 cases, 
67 or 26 8 per cent were found at autopsy to have one of the forms of 
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chronic nephritis The factor which was common to the great majority 
of the cases in this group was hypertension Every case except one had a 
systolic blood pressure of 140 or moie at the time of entry to the hospital, 
the one exception to this was a child of ten who had a blood pressure of 
132/70, a distinct elevation for a child of that age A systolic pressuie of 
200 or over was observed in 32 of the 67 cases, and a diastolic pressure of 
100 or over was found in 57 cases The heart weights in this group weie 
all definitely above normal, the highest being 900 grams, and the average of 
the 65 adults (16 years and above) was 499 7 grams Those with a systolic 
pressure of 200 or over had hearts averaging 537 6 grams There is evi- 
dently some con elation between the degree of hypertension and the amount 
of hypertrophy, although other factors such as the duration of the hyper- 
tension, anemia, or intercurrent infections must also be considered 

Aside from hypertiophy theie were very few changes in the gross ap- 
pearance of the hearts in these cases One showed small, fiat yellowish areas 
in the epicardium and extending into the myocardium, while another had a 
few “ milk patches ” on the left ventricle and the right auricle The micro- 
scopic appearance of the heart muscle was no more characteristic than the 
gross appearance Thirty-one hearts were said to be normal microscopicall} , 
while 12 weie not so examined In the remaining 24 cases the microscopic 
changes varied fiom diffuse fibrosis to perivascular areas of fibrosis with or 
without cellular infiltration In cases of malignant hypertension focal 
necioses Avere frequently described Edema of the stroma, fragmentation 
of fibers, and increase in size of individum fibers were also noted 

Electrocai diogi ams weie taken in but 22 of the cases and m 12 of these 
left axis deviation was noted This agrees with the work of Ziskin who 
found no constant changes in the electrocardiograms of 100 patients with 
hypertension, although 44 show'ed left axis deviation Additional electro- 
cardiographic changes in our gioup were inversion of the T-w'^aves, low or 
high origin of the T-waves, and slurring of the QRS waves 

{B) Hypei tension without NepJuitis Fourteen cases of hypertension 
in A\hich the renal factor w^as negligible have been grouped under the head- 
ing, “ Hypei tensive Heart Disease without Nephritis ” 

Nothing beyond minor degrees of arteriosclerosis w^as found in the 
kidneys of the “ purely hypertensive ” cases Sinee this form of heart dis- 
ease is found largely in middle aged and elderly persons, it is not surpi ising 
thjit all our cases were in the upper range of our age group, betw een 38 and 
45 years of age In about half of the cases cardiac failure w^as the cause 
of death, wdnle in the others cerebral hemorrhage or pulmonary embolism 
were the teinnnal events The average Aveight of the hearts for this group 
was 545 grams Grosslj most of the hearts w'ere hypertrophied and dilated, 
w hile microscopically generalized and patchy fibrosis w'as noted The most 

* Because of the neccssitj of condensing the article the tables of the indnidual cases 
na\e been omitted 
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common electi ocai diographic changes were left axis deviation and inversion 
of the T- waves 

(C) Hypotension with Otho Complications This rather heteio- 
geneous group of 16 cases has been separated from the other sub-groups 
because a definite hypertension existed as a complicating factor In six of 
the cases acute infections, which, as will be shown latei, are sometimes ac- 
companied by caidiac enlargement, weie present in addition to the high blood 
pressure The myocardium in these cases was normal except for minor 
grades of hypertiophy Foui cases showed extensive cardiac infarction as 
well as an elevated blood pressure In addition to recent or healed infarc- 
tion, the hearts exhibited marked hypertrophy with an average weight of 
662 5 grams Since both cardiac infarction and hypertension are capable 
of producing enlargement of the heai t, the part played by each is impossible 
to estimate In the other six cases, in addition to moderate elevation of 
blood piessure, the following diagnoses were recorded pyonephrosis with 
uiemia, chronic tubo-ovarian abscess, exophthalmic goiter, carcinoma of 
a bronchus with small metastatic nodules, lymphoblastoma, and cirrhosis of 
the liver Myocardial changes, except for slight increase in weight, were 
insignificant except for the tumor nodules in the case of carcinoma of the 
bronchus and fatty infiltration in the last two cases mentioned above 

2 Acute and Chronic Infections 

In 91 of the 250 selected cases acute and chronic infections weie the 
piimary causes of death It is very difficult properly to evaluate the part 
played by tlie infectious piocess, since in many of the instances the marked 
cardiac enlargement indicated that another factor must have been at work 
Those in which hypertension was known to have existed as a complicating 
factor have alieady been segregated into a separate gioup (1C) For pur- 
poses of discussion it is convenient to divide the cases in the following 
groups 

(A) Acute Pulmonaty Infections In all acute infections there is 
probably some toxic action on the heart, but m pneumonia there is the added 
factor of stasis in the pulmonary ciicuit and anoxemia In 1915 Newburgh 
and Porter,^® after injecting pneumonic blood into noimal dogs, noticed that 
there was an initial loss of effectiveness of the heai t as evidenced by a de- 
creased stroke volume and lessened area of contraction They observed, 
however, that this toxic effect wore ofi: after a short while and that the heai t 
rapidly readjusted itself to the altered conditions So long as general 
nourishment was maintained and the initial dose was not too great the myo- 
cardium was quite able to cope with the toxin In addition to this toxic 
effect, which m debilitated subjects may be quite marked, there is the added 
factor of inci eased resistance m the pulmonary circuit Stone®® found 
dilatation of the right heart in 39 4 per cent of 89 cases of lobar pneumonia 
and in 36 6 per cent of 1 12 cases of bronchopneumonia, while imcroscopi- 
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cally there was evidence of inflammatory and degenerative change in 61 9 
per cent of 21 cases of lobar pneumonia and in 25 per cent of eight cases of 
bronchopneumonia The whole heart was usually involved 

There were 32 cases of acute pleuro-pulmonary infections in our series, 
23 of lobar pneumonia with and without complications, eight of broncho- 
pneumonia with and without complicating conditions, and one of acute 
empyema In all of these except one, the heart weight was above the 
average The average weight of the hearts of the 28 adults was 413 grams 
In the majority of cases the myocardium was reported either as normal 
or as moderately hypertrophied or dilated Microscopic examination was 
either essentially negative or not done in 23 of the cases, while in the others 
diffuse fibrosis was noted in four, cellular infiltration in two, fatty infiltra- 
tion in one, and areas of necrosis and abscess formation in two Four 
other cases of acute pulmonary infections were included under “ Hyperten- 
sion with Other Complications ” because of a coincident high blood pressure 
(5) Ch'iomc Pulmonary Infections It has long been noted that chronic 
pulmonary disease, if obstruction to the pulmonary circulation is sufficiently 
great, results in a definite pulmonary hypertension with attendant strain on 
the right heart Among the more common etiological agents are chronic 
bronchitis and emphysema, bronchiectasis, extensive fibrocaseous tubercu- 
losis, thoracic deformities, extensive infiltrating tumors of the lungs, and 
endarteritis of the pulmonary vessels (Ayerza’s disease) As Moschowitz 
pointed out, obstruction to the pulmonary circulation by pressure upon or 
occlusion of the smaller vessels produce^ a. hypertension which tends to en- 
gorge and dilate the right ventricle with eventual right sided hypertrophy 
The added factor of pulmonary arteriosclerosis, which follows prolonged 
pulmonary hypertension, may serve eventually perhaps to aggravate the con- 
dition When the right ventricle fails, the tricuspid ri'ng is dilated and the 
effects are transmitted to the systemic venous circulation 

Long-continued bronchial asthma, especially when accompanied by 
emphysema, has sometimes been regarded as a cause of severe strain on the 
right heart, but recently Alexander and others,”^ in 50 such cases, were 
unable to find any evidence of myocardial damage as the result of asthma 
alone Pulmonary abscess, unless extremely extensive, does not altei the 
mechanics of the lesser circulation, though it may exert a deleterious effect 
on the heart as a whole because of the toxemia Tuberculosis, in addition 
to its pulmonary effects, may m rare instances involve the myocardium, 
producing lesions \arying from disseminated miliary tubercles to large, 
caseous, tuberculous masses Obliterating endarteritis of the pulmonary 
vessels (sometimes unsatisfactorily called Ayerza’s disease) is a very rare 
condition which usually does not have a luetic origin The pathological 
picture IS that of an occluding endarteritis of the smaller pulmonary vessels 
with dilatation of the pulmonary artery and hypertrophy of the right heart 
lieney considei s it to be a distinct disease entity, while Moschowitz 
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regards it, in the absence of pioved etiology, as merely a syndrome which 
may be secondary to hypertension and sclerosis of the piilmonaiy circuit 

There were 17 cases of chronic pulmonary disease in our series m which 
definite cardiac changes weie observed Pulmonary abscess, broncho- 
pneumonia, bi onchiectasis, and pulmonary tuberculosis were the most fre- 
quent disorders, though there were two cases of emphysema, one case of 
silicosis and emphysema, and two cases of endarteritis obliterans 

Generalized enlargement of the heart was noted in five cases, left ven- 
tricular hypertrophy m one, and right ventiicular hypertrophy m four, 
although in this last group the total heart weight was within normal limits 
in two Micioscopic changes weie not particularly important or charac- 
teristic 

In one case of miliary tuberculosis a few miliary tubercles were found 
in a heart which was otherwise normal, while in another case of tubercu- 
losis the incidental finding of a small rhabdomyoma was the only cardiac ab- 
normality The other changes reported weie enlarged fibers in a case of 
right-sided hypertrophy, associated with bronchiectasis and emphysema, 
fatty mfiltiation in a case of tuberculosis and chronic alcoholism, small areas 
of scarring in a case in which a positive Kahn leaction and aortic changes 
brought up the question of cardiovascular syphilis, and an eosinophiha in a 
case of obliterating endarteritis Electrocardiograms showed left axis 
deviation in the case of left ventriculai hypertrophy and in one case of gen- 
eralized enlargement and right axis deviation in a case of right ventricular 
hypertrophy In three cases, other than the one noted above, the Kahn 
reaction was positive, although there Avas no evidence of cardiovascular 
syphilis 

(C) Acute Infections Othci than Pulnionaiy Acute infectious dis- 
eases in general cause no peimanent injury to the heart muscle, though tem- 
porary functional derangement has been frequently observed When there 
has been a concurrent intense toxemia, examination may show myocardial 
changes of a non-specific nature Warthin and others have described 
necrosis and hyaline degeneration of muscle fibers with the appearance of 
fatty changes and cloudy swelling in diphtheria, while Hamman found 
fragmentation and swelling of the muscle fibers, interstitial edema, and pen- 
vascular fibrosis in severe typhoid fever In other acute infections similar 
pictures have been reported, when death has occurred while toxemia has 
been intense However, the lack of permanent injury is indicated by the 
return of normal function after the infection has subsided White and 
Tones were unable to find clinical evidence of caidiac damage in 100 cases 
five to eight years after severe diphtheria, while Brow,”® in spite of Thayei’s 
(quoted by Brow) assertion that elevated blood pressure and vascular 
sclerosis were frequent sequels of typhoid fever, found no indication of 
permanent ill effects in 65 cases of this disease one to 13 months after 
recovery Rheumatic fever occupies a somewhat unique position among 
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acute infections, at least so fai as caidiac involvement is concerned Al- 
though endocardial damage is lesponsible for most of the late crippling 
effects, yet during the acute infection a pancaiditis is almost the rule After 
the acute disease is well established, the typical myocardial lesions are the 
Aschoff bodies, perivascular inflammatory reactions with round cell and 
giant cell infiltration These lesions usually clear up after the acute in- 
fection has passed, although lesidual sclerosis has been reported 

That functional cardiac impairment does take place during the height of 
acute infectious disease is amply shown by electi ocardiographic studies 
Brow,'® Burnett and Piltz,’^'^ and others have reported electrocardiographic 
changes in diphtheria, rheumatic fever, typhoid fever, pneumonia, influenza, 
and other acute infectious diseases Prolongation of the P-R interval, 
slurring of the QRS complexes, and inversion of the T-waves are the usual 
findings and indicate disturbance of the conduction mechanism and myo- 
cardium In diphtheria, particularly, conduction changes varying from 
simple prolongation of the P— R interval to complete A-V block as well as 
alterations in the T-waves are frequently noted Except in rare instances 
it IS the rule for these signs to disappear in a few months There were 35 
cases in our series showing myocardial damage or hypertrophy m acute 
infectious diseases 

In the five cases of diphtheria, the gross changes were not remarkable 
except for slight to moderate enlargement in three Microscopically four 
of them showed hyaline degeneration with necrosis of fibers and cellular 
infiltration The two cases of typhoid fever had .essentially normal hearts 
except for moderate increase in weight } Three cases of scarlet fever were 
included because of the focal necroses and cellular infiltration of the myo- 
cardium In one of them the lesions suggested Aschoff bodies In two of 
them, one associated with acute nephritis and the other with pyelonephritis, 
there was definite cardiac enlargement when the age of the patient was taken 
into consideration Of eight cases of meningitis due to the meningococcus 
or the streptococcus, the heart weight was above the normal in seven Mi- 
croscopic examination showed focal necroses m three of these A case of 
encephalitis and bronchopneumonia showed occasional necrotic fibers and 
slight increase in heart weight In the remaining 16 cases py^ogemc infec- 
tions were the immediate causes of death The diagnoses included septi- 
cemia, pyemia, purulent arthritis, osteomyelitis, localized abscesses, and 
peritonitis Definite increase m weight was noted in 11 and slight increase 
in three In six cases microscopic examination showed no abnormalities 
and in two it vas not done In the remaining eight cases changes varied 
from focal fibrosis to necrosis and actual abscess formation Abscess 
formation m the heart was found in cases of pyemia and formed a part of 
the general process 

Electrocardiograms were taken in four of the diphtheria cases In 
three of them there i\as definite eiidence of disturbance in the conduction 
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mechanism, while the fourth was normal A tracing was made in one of 
the pyemic cases and was not remarkable except for left axis deviation 
No case of acute rheumatic infection is included m this series because 
in each case there was some associated valvular disease Rare cases do 
exist of myocardial iheumatic involvement with little or no valvular disease, 
but none were found m the groups from which our series was drawn 
(D) Cinonic Infections Othe) than Pnlmonaiy The effect of focal 
infections upon the heart is not very definitely understood Bacterial endo- 
carditis is infrequently associated with them, but no definite myocardial 
lesions have been found which may be related to focal infections Aggra- 
vation of an existing heart disease or rarely minor arrhythmias may occur, 
but the relationship is far from certain 

There were seven cases of chronic non-pulmonary infectious disease with 
abnormalities of the heart without valvular deformities m our series In five 
of them, the heart weight was definitely increased, m one the weight was bor- 
derline, and in one it was within normal limits In three of the cases chronic 
infection of the kidneys undoubtedly produced some renal insufficiency, 
especially since in two cases only one kidney was functioning In one case 
of luetic myelitis, the healed luetic aortitis and microscopic arterial changes 
may have accounted to some degree for the moderate increase in heart 
weight Other micioscopic changes were not remarkable except for the 
questionable Aschoff bodies m a case of a long-continued pyemic process 
with multiple septic joints 

3 Diseases or the Blood 

Enlargement of the heart in severe anemias has been noted clinically 
by several observers and has been confirmed at necropsy Gautier re- 
ported demonstrable enlargement in 20 of 22 patients with severe chlorosis, 
while other writers have published series of cases of pernicious anemia in 
which this phenomenon Avas noted m from 30 per cent to 95 per cent 
Goldstein and Boas found extension of the heart borders by percussion 
in 23 of 39 cases of pernicious anemia, six of them verified by roentgen-ray 
Twelve of this group which came to autopsy showed marked cardiac dilata- 
tion with gross weights varying from 250 to 460 grams, averaging 330 
grams “ Tigering ” of the myocardium was observed m six cases That 
these changes are not peculiar to pernicious anemia but accompany any 
severe anemia is demonstrated by the observations of Goldstein and Boas,®^ 
Ball,®® and others Ball cited a case in which electrocardiographic changes 
characteristic of left ventricular preponderance practically disappeared with 
restoration of the normal blood level 

Anoxemia has been suggested as the cause of the dilatation and is 
probably the principal factor at Avork There is undoubtedly some degree 
of hypertrophy m long-standing anemias, Avhich may result from the cardiac 
dilatation Fahr and Ronzone ®® reported an increase of as much as 250 
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per cent in the minute volume of the heart output, m one case of severe 
pernicious anemia This compensatory mechanism is made possible by 
accelerated beat, increased stroke volume, and decreased viscosity of the 
blood 

In leukemias there is, m addition to the marked accompanying anemia, 
the weight of the infiltrating cells, which may m some cases be sufficient 
to produce an appreciable increase m heart weight 

There were 27 cases of blood dyscrasias in our series acute and chronic 
leukemia 17, aplastic anemia 3, hemolytic jaundice 2, pernicious anemia 1 , 
purpura hemorrhagica 1 , sickle cell anemia 1 , agranuloc} tosis 1 , and ery- 
throblastosis neonatorum 1 

There weie 17 cases of acute and chronic leukemia in this group 
Among the adults with leukemia the heart weights varied between 200 and 
498 grams with but six of the number above the normal limits There did 
not seem to be any correlation between heart weight and the duration of 
the disease or the predominant type of cell In the three children (cases 3, 
6, and 13) the hearts were considerably heavier than one would expect at 
their ages In almost all the 17 cases there was marked anemia, which in 
itself may cause dilatation and some hypertrophy of the heart Grossly 
the hearts were described as pale, lax, flabby, and sometimes dilated, while 
microscopically there was considerable infiltration with leukemic cells in most 
cases, attaining in places the proportion of an actual tumor growth Pete- 
chial hemorrhages were a fairly common finding Among the other 10 
cases of blood diseases fi^e showed definAe increase in heart weight Dila- 
tation, hypertrophy, petechial hemorrhage, and mottling of the myocardium 
were noted grossly, while microscopically, m those cases m which abnor- 
malities occurred, diffuse fibrosis, petechial hemorrhages, and vacuolization 
of fibers were described This last condition was found in three cases 
one of aplastic anemia, one of sickle cell anemia, and one of erythroblastosis 
neonatorum In the first two there was marked anemia, wdiile m the last 
case death occurred so quickly that blood studies were not carried out In 
a case of arsphenamine agranulocytosis, the cardiac enlargement w'^as very 
striking, wffien the age is considered, although the anemia was not pro- 
nounced Only one case of pernicious anemia w^as found m the series, 
probably because of the introduction of liver therapy during the past decade 

4 Coronary Occlusion 

The immediate effects of occlusion of a large branch of the coronary 
arteries may be extreme dilatation and failure of the heart The part 
supplied by the occluded vessel becomes infarcted, and if the patient sur- 
M^es, the whole area eventually becomes fibrotic The early dilatation to 
a large degree disappears, but if the infarcted area is large, hypertrophy of 
degrees takes place Recentty Smith and Bartels cited two cases 
ot extensive coronary occlusion in wdnch the heart w^eights w^ere greatly 
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increased , thei e was enormous dilatation without much increase in thickness 
of the ventricular walls These authors followed this report with a much 
larger series of 42 cases of coronary occlusion from which all other pos- 
sibilities of hypertrophy had been eliminated They calculated the normal 
heart weights by Smith’s method and found a definite increase m weight 
of from 9 per cent to 108 per cent in 37 of the 42 cases, the actual weights 
varying between 265 and 715 grains The average increase in weight above 
the calculated normal for the whole group was 44 per cent From this 
study they concluded that coronary occlusion with cardiac infarction was 
a definite cause of hypertrophy 

There were five cases of coronary occlusion in our senes m which there 
was neither history nor evidence of hypertension at the time of admission 
to the hospital In addition there were four other cases of coronary occlu- 
sion with definite hypertension which were included under the heading 
“ Hypertension wnth Other Complications ” 

Although all these hearts were very definitely above the normal w^eight 
(aveiage 518 grams), it is difficult to draw conclusions from so small a 
group A previous hypei tension is almost impossible to exclude, since 
some of the patients were in a condition of shock on entering the hospital 
The myocardial changes consisted of hypertrophy and of old or recent 
infarcts The electrocai diographic changes, left axis deviation, bundle 
branch block, and altered QRS and T-waves are consistent wnth recent and 
old coronary occlusion and wnth hypertension 

5 Congenital H\pertrophy of the Heart 

According to Kugel and Stoloff only 52 cases of congenital idiopathic 
hypertrophy of the heart had been reported up to 1933, in addition to the 
seven which they reported in April of that year These authors consider 
that only those cases wdiich show pure hypertrophy of the muscle fibers 
should be considered as idiopathic hypertrophy, and that if such changes 
as fibrosis or any kind of degeneration are present, the heart cannot then 
be said to be an example of idiopathic hvpertrophy Using this standard 
they found that only 17 out of 59 cases had “ true idiopathic hypertrophy,” 
the remaining cases showing changes secondary to some other process 

Many different causes for congenital hjpertrophy of the heart have 
been suggested, but no one has been found to be operative in a considerable 
number of individuals In one of our cases, which has already been re- 
ported,*® glycogen storage (von Gierke’s) disease was later found responsi- 
ble, and there was a very unusual family history m that several members of 
the family had cardiac defects, thus suggesting the probability of an inheri- 
tance of a tendency to this cardiac anomaly Bland, White, and Garland 
have recently reported the case of a male infant dying at the age of three 
months, in ivhom at autopsy the left coronary artery arose from the pul- 
monary artery and the enlarged heart showed much disease of the left 
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ventricular mj ocardium , eight similar cases had been previously leported 
Other possible etiological factors which have been mentioned as causes of 
cardiac hypertrophy in infancy besides congenital septal and valvular defects 
are infection, hypertension in the parents, enlarged thymus, and congenital 
medial sclerosis 

There were four cases of congenital hypertrophy m our series In 
the first three this diagnosis was made clinically, while in the last the case 
was regarded as one of cardiac hypertrophy of unknown oiigin in an infant 

In our four cases the weight of the hearts was increased from two to 
SIX times the normal Two of the hearts were described as dilated, one as 
enlarged, and one as enlarged with right \entricular hypertrophy and pete- 
chial hemorrhages over the left ventricular base Microscopic changes were 
unimportant except for hypertrophied and vacuolated fibers in one of the 
cases One case died of congestive failure, one of congestive failure and 
bronchopneumonia, one at birth, while the immediate cause of death m the 
fourth was uncertain 

6 Hyperthyroidism 

There has always been a division of opinion as to whether hyperth}- 
roidism per se produces definite myocardial abnormalities, or whether the 
cardiac pathological changes are the result of increased metabolism Re- 
cently Rake and McEachern examined the heaits of 27 autopsied cases 
of hyperthyroidism, and, by comparing the results with those from sup- 
posedly normal hearts of similar age groups, found only five of the 27 with 
changes more marked than in the controfs Muscular scarring, perivascular 
fibiosis, cellular infiltration, and altered staining reactions were reported m 
the five cases noted above, with lesser degrees of the same findings in many 
others The writers considered the picture to be merely an accentuation of 
normal katabohc changes brought on by the increased metabolic and cardiac 
activity and in no way peculiar to the hyperthyroid state Kepler studied 
57 cases of exophthalmic goiter and 16 cases of toxic adenoma fiom the 
point of view of hypertrophy of 'the heart and found that 49 per cent of 
them showed an increase in weight 'when compared with the Smith stand- 
ards The body weights used m the calculations were those prior to the 
onset of the condition Burnett and Durbin found evidence of definitely 
abnormal axis donation in 24 of 62 patients right in 7 and left m 17 

There were nine cases with the clinical diagnosis of hyperthyroidism 
Mhich came to autopsy over this period In seven of them the heart was 
described as normal In the other two, one of them complicated by a 
moderate hypertension, the heart weight was moderately’- increased though 
the my’ocardium was apparently' normal The “ bile staining,” noted m 
one of them, was a part of a general icterus, while the rather high systolic 
pressure was probably secondary to the thywotoxicosis rather than of the 
essential Aanety 
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7 Cardiac Failure or Uncertain Etiology 

A few years ago Christian pointed out that there are a large number of 
cases of cardiac failure occurring in middle age for which there is no 
obvious reason He stated that although arteriosclerosis, coronary disease, 
previous acute infections, or previous hypertension may account for some, 
yet 111 many no etiological agent is apparent Clinically there is evidence 
of musculai deficiency, but physical examination and electrocardiographic 
studies may be entirely negative Pathologically the hearts are often hyper- 
trophied and may or may not show fibrosis 

There were eight cases m our series which seemed to fall into this group 
In three of them there was a strong possibility of a pievious hypertension, 
although the pressures recorded did not justify inclusion m that group 

Of these cases all except two were in the very upper limits of our age 
group Cardiac enlargement, in two cases of marked degree, was noted 
m SIX instances Failure to record the blood pressure m three cases 
naturally makes exclusion of hypertension impossible, while a marked anemia 
in anothei may well have been an etiological factor Myocardial changes 
consisted of dilatation, hypertrophy, and gross and microscopic scarring 
Electrocardiograms gave evidence of disturbed conduction, either in the 
bundle or in the ventricular muscle 

One of the cases (case 8 in the tables) is of particular interest because 
of the youth of the patient On his first entry to the hospital he presented 
the picture of cardiac decompensation which was considered to be probably 
on a rheumatic basis, although no^ specific history was obtained After a 
few weeks in the ward he was discharged greatly improved to a convalescent 
home where he remained off and on for eight months At that time his 
symptoms returned and he reentered the hospital where he died m a short 
time Autopsy did not explain the cause of his cardiac failure Some- 
what similar cases of idiopathic cardiac hypertrophy have recently been 
reported by Levy 

8 Miscellaneous 

Seventeen cases were of so vaiied a nature that they have been placed 
in a miscellaneous gi oup The diagnoses m this group include generalized 
malignancy 5, brain tumor 3, cirrhosis of the liver 2, rhabdomyoma 1, 
ruptured aortic aneurysm 1, gastric ulcer with hemorrhage 1, thrombosis of 
portal vein 1, nephrosis 1, enlargement of liver and spleen of unknown 
cause 1, and pregnancy and labor 1 

Of the five cases of generalized malignancy, four showed definite in- 
crease m heart weight with metastatic involvement of the myocardium in 
two Cardiac enlargement was observed in all three cases of intracranial 
tumor and in one of them there was malignant involvement of the heait 
muscle The largest heart in this group was associated with cirrhosis of 
the liver and luetic aortitis, it was impossible to tell if either factor was 
really connected with the hypertrophy In the case of uncomplicated cir- 
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rhosis the enlargement was not so striking In the remaining seven cases 
increase m heart weight was noted in six, and, with the exception of two 
cases, for no very obvious reason In one case the myocardium was riddled 
with a rhabdomyoma, nodules of which partly occluded two valves, while 
m another, a 6 year old boy, degenerative changes m the myocardium were 
found with general glandular enlargement of unknown etiology In the 
one case of nephrosis (case 15) the weight was well within normal limits, 
but atrophy and fatty infiltration of the myocardium were reported 

Although it IS impossible to draw any conclusions from so varied a 
group, yet the frequent association of cardiac hypertrophy with mahgnanc} 
IS difficult to explain, except where metastatic involvement occurred There 
was no marked degree of anemia m any of these cases, nor was there any 
other apparent cause of enlargement 

Summary 

An analysis has been made by us of 250 instances of myocardial abnor- 
mality in individuals under the age of 46 jears without valvular disease or 
congenital defects found among 4,531 cases examined post mortem at the 
Massachusetts General and Boston City Hospitals 

There were 97 cases with hypertension m which the chief cardiac lesion 
was hypertrophy with diffuse or perivascular fibrosis m about 40 per cent 
There were 91 cases of acute and chronic infections m which cardiac 
abnormalities were observed In acutCypulmonaiy infections hypertrophy 
of the heart was frequently noted with qilatation, edema of the muscle, and 
occasionally focal necroses In the chronic pulmonary infections gener- 
alized or right ventricular enlargement was noted m several cases without 
characteristic microscopic changes In acute infections other than pul- 
monary, there occurred severe muscle damage m diphtheria, focal necroses 
frequently m severe toxemias, and occasional miliary abscesses in extensive 
pyemias In chronic infections other than pulmonary there was often 
moderate increase m heart weight with myocardial fibrosis m some cases 
There were 27 cases of various blood dyscrasias in which hypertrophy 
was noted in less than half, with microscopic changes consisting of fatty 
infiltration, slight fibrosis, petechial hemorrhages, and leukemic infiltration 
Nine cases of coronary thrombosis, five complicated by known hyper- 
tension, showed marked hypertrophy with recent or old infarction 

In four cases of congenital cardiac hypertrophy m infants, there was 
niarked increase in heart weight with negligible microscopic changes except 
for hypertrophy and vacuolization of muscle fibers in one case 

In two cases of hyperthyroidism, one complicated by s\stolic Inper- 
tension, there m as moderate cardiac enlargement without significant micro- 
scopic changes 

In eight cases of cardiac failure of uncertain etiologj, hjpertroph} and 
myocardial filirosis were the most important lesions 
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In seventeen miscellaneous cases no constant changes were observed, 
though the association of myocardial abnormalities with geneiahzed and 
mti acranial malignancy m several cases was interesting 

We wish to express our thanks to Dr Paul D White for his never-faihng aid in the 
assembling and critical analysis of our material It was at his suggestion that this study 
was begun and it was through him that it finally reached its present form We wish also 
to acknowledge the courtesy and cooperation of the Pathological Departments of the 
Massachusetts General and Boston City Hospitals in granting permission to use their 
material 

BIBLIOGRAPHY 

Dilatation and Hypet tiophy of the Hcait 

1 Eyster, J a E Cardiac dilatation and hypertrophy, Trans Assoc Am Phys , 1927, 

xhi, IS 

2 Smith, H L The relation of the weight of the heart to the weight of the body and 

the weight of the heart to age. Am Heart Jr, 1928, iv, 79 

3 Bell, E T , and Hartzell, T B Studies on h> pertension The relation of age to the 

size of the heart, Jr Med Research, 1924, xhv, 473 

4 Eyster, J A E Experimental and clinical studies m cardiac hypertrophy, Jr Am 

Med Assoc , 1928, xci, 1881 

5 Stewart, H J The effect of exercise on the size of normal hearts and of enlarged 

hearts of dogs, Jr Chn Invest, 1924, vii, 339 

6 ViERORDT, K H Anatomische, physiologische, und physicahsche Daten und Tabellen 

zum Gebrauche fur Mediziner, 3d edition, 1906, Gustav Fischer, Jena 

7 Gordon, B , Levine, S A , and Wilmaers, A Observations on a group of Marathon 

runners with special reference to the circulation. Arch Int Med , 1924, xxxiii, 425 

8 Bramwell, C , and Ellis, R Some observations on the circulatory mechanism in 

Marathon runners. Quart Jr Med, 1931, xxiv, 329 

The Heait in Hypet tension and Nephritis 

9 Paullin, j E , Bowcock, H M , and Wood, R H Complications of hypertension. 

Am Heart Jr, 1927, ii, 613 

10 ZiSKiN, T The electrocardiogram in hypertension. Arch Int Med , 1928, xhi, 512 

11 Cabot, R C Facts on the heart, 1926, W B Saunders and Co, Philadelphia, page 444 

The Heait in Acute and Chionic Infections 

12 Warthin, a S The myocardial lesions in diphtheria, Jr Infect Dis , 1924, xxxv, 32 

13 Swift, H F The heart in infection. Am Heart Jr , 1928, in, 629 

14 Levy, R L The size of the heart in pneumonia. Arch Int Med , 1923, xxxii, 359 

15 Scarlett, E P The significance of infection in cardiovascular disease, Canad Med 

Assoc Jr, 1932, xxvi, 562 

16 Ritchie, W T Treatment of circulatory failure, Glasgow Med Jr, 1931, cxv, 161, 

Abstract Acute circulatory failure. Lancet, 1931, i, 190 

17 Burnett, C T, and Piltz, G F The electrocardiogram in the acute infections, Jr 

Am Med Assoc, 1929, xcin, 1120 

18 White, P D The heart in infectious disease, Am Jr Med Sci , 1922, clxiii, 335 

19 Newburgh, L H, and Porter, W T The heart muscle in pneumonia, Jr Exper 

Med , 1915, xxii, 123 

20 Stone, W J The heart muscle changes in pneumonia, with remarks on digitalis 

therapy. Am Jr Med Sci, 1922, clxiii, 659 

21 Hamburger, W W, and Priest, W S, Jr Structural and functional invohement of 

the heart following acute respiratory and other acute infections. Am Jr Med Sci , 
1923, clxvi, 629 



NONVALVULAR HEART DISEASE 


1529 


22 Rose, E Typhoid infection with mitral stenosis, Med Clin N Am , 1930, xni, 969 

23 Maher, C C Heart disease and pulmonary pathologj', Med Clin N Am, 1931, x\, 

737 

24 Alexander, H L , Luten, D , and Kountz, W B The effects on the heart of long- 

standing bronchial asthma, Jr Am Med Assoc, 1927, Kxxvni, 882 

25 Chene\, G Ayerza’s disease, with a report of H\o cases. Am Jr Med Sci , 1927, 

clxxiv, 34 

26 Moschowitz, E Hypertension of the pulmonary circulation its causes, djnamics, and 

relation to other circulatory states, Am Jr Med Sci , 1927, clxxiv, 388 

27 White, P D The relationship of the heart and lungs in disease, Arch Surg, 1929, 

vni, 339 

28 Brow, G R The heart in typhoid fever, Canad Med Assoc Jr, 1929, xx, 606 

29 Weiss, E Tuberculosis of the heart with a report of two cases. Arch Int Med , 1922, 

XXIX, 64 

30 Anders, J M Tuberculosis of the myocardium, Jr Am Med Assoc, 1902, xxxix, 

1081 

31 White, P D, and Jones, T D The heart after severe diphtheria. Am Heart Jr, 

1927, ill, 190 

32 Hamman, L The heart muscle in typhoid fever, Arch Int Med, 1910, vi, 339 

The Heart m Diseases of the Blood 

33 Ball, D Changes in the size of the heart in severe anemias with report of a case. 

Am Heart Jr , 1931, vi, 517 

34 Goldstein, B, and Boas, E P Functional diastolic murmurs with cardiac enlarge- 

ment in severe anemia. Arch Int Med , 1927, xxxix, 226 

35 Fahr, G , and Ronzone, E Circulatory compensation for deficient oxygen carrying 

capacity of the blood in severe anemias. Arch Int Med , 1922, xxix, 331 

36 Gwyn, N B Angina pectoris occurring in the course of certain anemias, Canad 

Med Assoc Jr, 1932, xx\i, 26 / 

37 Gautier, E iJber die morphologischen \ eranderungen des Herzen bei der Chlorose auf 

Grund khnischer Beobachtungen, Deutsch Arch f klin Med , 1889, Ixii, 120 

j\Iyoeai ditis and Coioiiaiy Occlusion 

38 Christian, H A Chronic non-vahular disease of the heart, Jr Am Med Assoc, 

1928, xci, 549 

39 Ht man, a S , and Parsonnet, A E Alyocardosis — the failing heart of middle life 

11 Early clinical mamfestations. New' England Jr Med , 1931, cciv, 648 

40 Smith, H L , and Bartels, E C Coronary thrombosis w'lth myocardial infarction and 

h 3 pertrophy in young persons A report of two cases w’lth necropsy, Jr Am Med 
Assoc , 1932, xcviii, 1072 

41 Bartels, E C, and Smith, H L Gross cardiac h\pertroph 3 in cardiac infarction, 

Am Jr Med Sci , 1932, clxxxiv, 452 

42 O’Hare, J P, Calhoun, A W, and Altnow', H O Etiologj of chronic mjocarditis, 

Jr Am Med Assoc, 1928, xc, 1436 

43 Levy, R L Cardiac hypertroph> of unknown etiologj' in joung adults, Trans Assoc 

Am Phjs, 1933, Ixviii, 125 

Congenital Idiopathic Hypertrophy 

44 Kugel, M a, and Stolotf, E G Dilatation and hjpertrophj of the heart in infants 

and in j'oung children. Am Jr Dis Child, 1933, xl\, 828 

45 Sprague, H B , Bland, E F, and White, P D Congenital idiopathic lupertrophj of 

the heart. Am Jr Dis Child , 1931, xh, 877 

46 CvRRiNGTON, G L, and Krumbhaar, E B So-called idiopathic cardiac hspertrophj 

in infancj. Am Jr Dis Child, 1924, xxmi, 449 



1530 


SMITH 0 DEXTER, JR , AND DANA L FARNSWORTH 


47 Kissane, R W, and Fidlfr, R S Congenital medial sclerosis of the coronary 

arteries, Am Heart Jr, 1931, mi, 133 

48 Bland, E F, White, P D, and Garland, J Congenital anomalies of the coronary 

arteries Report of an unusual case associated with cardiac hypertrophy. Am Heart 
Jr , 1933, viii, 787 

49 Stoloff, E G So-called idiopathic enlargement of the heart m infancy and child- 

hood, Am Jr Dis Child , 1928, xxxvi, 1204 

The Heart m Hyperthyroidism 

so Kepler, E J Hypertrophy of the heart with congestive failure in hyperthyroidism 
a clinical and pathological study of 178 cases, Proc Staff Meet Mayo Clm, 1932, 
vii, 397 

51 Weller, C V , Wanstrom, R C , Gordon, H , and Bugher, J C Cardiac histo- 

pathology in thyroid disease, preliminary report. Am Heart Jr, 1932, viii, 8 

52 Burnett, C T , and Durbin, E Signs and symptoms of heart changes m toxic goiter. 

Am Heart Jr , 1932, viii, 29 

53 Fahr, G Myxedema heart A report based upon the study of 17 cases. Am Heart Jr , 

1932, viii, 91 

54 Rahe, G, and McEachern, D A study of the heart in hyperthyroidism. Am Heart 

Jr , 1932, vni, 19 



THE SIGNIFICANCE OF SPECIFIC PNEUMOCOCCUS 
TYPES IN DISEASE, INCLUDING TYPES 
IV TO XXXII (COOPER) 

By Maxwell Finland, M D , Boston, Massachusetts 

The recent increase in the use of specific serum for the treatment ot 
pneumonia has been accompanied by a growing interest m the newer tjpes 
of pneumococci ^ in many parts of this and other countries It seems 
appropriate, therefore, to present a brief resume of 3682 cases admitted 
to the Boston City Hospital, from which pneumococci were cultured and 
typed with the aid of serums for these new types Approximately one-third 
of these cases, previously reported," occurred before June 1, 1932 and were 
typed with serums for Types I to XX The remaining cases were admitted 
before July 1, 1936 and were typed with serums for Types I to XXXII, 
inclusive 


Patients, Sources of Pneumococci, and Methods 

These are described in previous papers^ in which selected groups of cases were 
analyzed in considerable detail The serums used in the classification of pneumo- 
cocci Types IV to XXXII were obtained through the generosity of Dr William H 
Park and the late Miss Georgia Cooper of the Bureau of Laboratories of the New 
York City Department of Health The bactenologic and pathologic data were made 
available through the kindness of Dr Frederick Parker, Jr and Dr Robert N Nye 
of the Mallory Institute of Pathology of the Boston City Hospital To them, to the 
resident and visiting stafts of the Boston City Hospital, and to the physicians and 
laboratory assistants who, at different times, participated directly in this study, the 
author acknowledges his gratitude 

Annual and Monthly Incidence or the Various 
Pneumococcus Types 

The total number of cases of pneumococcic infections varied consider- 
ably from year to year (table 1) t The annual incidence of some of the 
individual pneumococcus types fluctuated even more -widely Noteworthy 
IS the sharp increase m the number of cases of infection -with Types II, V 
and VII pneumococci during the 1935 to 1936 season The mortality also 
t aried in different seasons ^ 

* Received for publication January 26, 1937 

From the Thorndike Memorial Laboratory, Second and Fourth Medical Ser\ices (Har- 
vard), Boston City Hospital, and the Department of Medicine, Harvard Medical School, 
Boston, Mass 

This study i\as aided, in part, by a grant gi\en in inemorj of Francis Weld Peabodj bj 
the Ella Sachs Plotz Foundation 

Tin the tables, the Tvpes XXVI and XXX ha\e been omitted The former is probablj 
identiral \\ ith Tjpe VI and tlie latter is cither closelj related to or identical ivith Tjpe XV 
^ XXX i\ as identified in tv o cases, one v ith lobar pneumonia, the other \\ ith a common 
cold, these arc included with the Tjpe XV cases 
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Table I 

Annual Incidence of Infections with the Various Types of Pneumococci 
(Boston City Hospital, November 1929 to June 1936) 


Type 

1929- 

1930 

1930- 

1931 

1931- 

1932 

1932- 

1933 

1933- 

1934 

1934- 

1935 

1935- 

1936 

Totals 

I 

117 

109 

81 

112 

153 

141 

160 

873 

II 

51 

60 

55 

54 

25 

18 

90 

353 

III 

57 

69 

65 

91 

101 

88 

101 

572 

IV 

4 

5 

11 

IS 

12 

23 

15 

85 

V 

13 

20 

17 

55 

32 

26 

105 

268 

VI 

3 

2 

18 

21 

20 

19 

14 

97 

VII 

14 

24 

20 


28 

22 

67 

195 

VIII 

19 

16 

40 


33 

72 

49 

279 

IX 

2 

9 

6 

11 

8 

6 

14 

56 

X 

1 

22 

13 

16 

11 

23 

16 

102 

XI 

0 

13 

9 

5 

6 

13 

21 

67 

XII 

2 

6 

3 

9 

7 

18 

12 

57 

XIII 

1 

1 

5 

8 

5 

4 

9 

33 

XIV 

0 

9 

11 

15 

26 

14 

30 

105 

XV 

2 

2 

2 


3 

4 

2 

18 

XVI 

0 

0 

2 


2 

6 

2 

14 

XVII 

0 

0 

9 


6 

11 

17 

49 

XVIII 

16 

7 

12 


12 

18 

20 

95 

XIX 

— 

1 

7 


10 

12 

7 

47 

XX 

— 

— 

17 

16 

22 

15 

23 

93 

XXI 

— 

— 

0 

1 

4 

9 

12 

26 

XXII 

— 

— 

1 

6 

2 

11 

6 

26 

XXIII 

— 

— 

— 

0 

1 

2 

7 

10 

XXIV 

— 

— 

— 

3 

0 

4 

1 

8 

XXV 

— 

— 

— 

2 

0 

0 

5 

7 

XXVII 

— 

— 

— 

0 

0 

1 

1 

2 

XXVIII 

— 

— 

— 

0 

0 

3 

3 

6 

XXIX 

— 

— 

— 

1 

1 

4 

7 

13 

XXXI 

— 

— 

— 

1 

0 

4 

0 

5 

XXXII 

— 

— 

— 

0 

0 

1 

4 

5 

Neg I-XX 

44 

36 

28 

3 

— 

— 

— 

111 

Neg I-XXXII 

* 

— 

3 

0 


0 

2 

5 

Total 

346 

4U 

435 

546 

530 

592 

822 

3682 


The month of greatest nrcidence of all pneumococcic infections was 
always one of the winter months (January to March), but it varied m 
different years While the peak of incidence was usually the same for most 
of the common types, disproportionate increases occurred at various times 
for individual types 

Occurrence or Specieic Pneumococcus Types in 
Different Diseases 

All of the cases with typed pneumococci were divided into six groups 
and the number and percentage of cases of each type occurring within each 
categor} are given m table 2 All patients over 12 years of age are listed 
as adults The groups may be desciibed briefly 

A Under lohai pneumonm are included all cases with uniform consoli- 
dation in one or more lobes of the lung according to the best evidence ob- 
tainable from pathological, roentgenological, or physical examination In 
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table 2, the cases in which there was additional patchy or atypical solidifica- 
tion in other parts of the lung were included in this category The most 
frequent types in this gioup were Types I, III, II. V, VIII, and VII, in 
the order named These six types together accounted for 79 per cent of 
the cases of lobar pneumonia 

Table II 

Occurrence of Pneumococcus Types in Disease 


Type 

A 

Lobar 
Pneu- 
monia 
in Adults * 

B 

Atypical 

Pneu- 

monia 

1 in Adults 

1 

1 

c 

Em- i 
pyema i 
on Ad- ' 
mission 1 
in 

Adults 

1 

D 

Pneu- 
monia 
and/or 
Em- 
pyema in 
Children 

_ _ _ 1 

E 

Focal 

Infec- 

tions 

(No 

Pneu- 

monia) 

F 

Carriers 
and Re- 
spiratora 
Infec- 
tions 
without 
Pneu- 
monia 

All Cases 


U 

0) 

Xi 

B 

p 

12: 

4-1 

c 

U 

u. 

O 

CL, 

W 
, 4J 

X 

, S 

3 

i 12: 

1 

4 -> 

3 

dj 

u 

u< 

o 

■ Ot 

0) 

X 

B 

3 

Is 

4 .> 

c 

0) 

o 

u 

o 

Oh 

U 

(D 

X . 

E 

3 

z 

C 

o 

o 

(U 

cu 

U 

O 

X 

B 

3 

z 

4 -» 

c 

0) 

u 

u 

u 

04 

U 

O 

X 

B 

3 

Z 

4 -> 

c 

o 

o 

u 

o 

O. 

W 

O 

X 

B 

p 

z 

4 -> 

c 

v 

u 

u 

a 

CU 

I 

6S4 

29 3 

28 


27 

39 

118 

55 1 

34 

14 0 


3 9 

873 

23 7 

II 

294 

13 2 

15 


10 

15 

9 

42 

i 17 

70 


26 

353 

96 

III 

335 

15 0 

99 

16 0 

5 

7 

6 

2 8 

ma 

31 3 


16 6 

572 

15 5 

IV 

46 

2 1 

18 

29 

1 

1 

4 

1 9 


2 5 


3 2 

85 

23 

V 

191 

8 6 

30 

48 

5 

7 

19 

89 

1 17 

70 

6 

1 9 

268 

73 

VI 

28 

1 3 

30 

48 

3 

4 

8 

3 7 

1 10 

4 1 

18 

5 8 

97 

2 6 

VII 

128 

5 7 

32 

mm 

4 

6 

2 

0 9 

10 

4 1 

19 

6 2 

195 

53 

VIII 

159 

7 2 

68 


8 

12 

4 

1 9 

22 

9 1 

18 

5 8 

279 

76 

IX 

30 

1 3 

12 

1 9 

2 

3 

3 

1 4 

2 

0 8 

7 

2 3 

56 

1 5 

X 

37 

1 7 

40 

65 

1 

1 

2 

09 

5 

2 1 

17 

5 5 

102 

28 

XI 

i 29 

1 3 

18 

2 9 

0 

0 

4 

1 9 

8 

3 3 

8 

2 6 

67 

1 8 

XII 

38 

1 7 

8 

1 3 

1 

1 

4 

1 9 

3 

1 2 

3 

1 0 

57 

1 5 

XIII 

13 

06 

12 

1 1 9 

0 

0 

! 0 

0 

1 2 

08 

6 

1 9 

33 

09 

XIV 

51 

23 

24 

39 

1 

1 

15 

70 

7 

2 9 

7 

23 

105 

2 9 

XV 

7 

0 3 

6 

1 0 

0 

0 

0 

0 

oj 

0 

5 

1 6 

18 

05 

XVI 

4 

0 2 

8 

1 3 

0 

0 

1 

0 5 

0 1 

0 

1 

03 

14 

04 

XVII 

19 

0 9 

20 

3 2 

0 

0 

2 

09 

1 

04 

7 

2 3 

49 

1 3 

XVIII 

38 

1 7 

32 

5 2 

0 

0 

1 

0 5 

4 

1 6 

20 

6 5 

95 

2 6 

XIX 

19 

09 

12 

1 9 1 

0 

0 

4 

1 9 

5 

2 1 

7 

2 3 

47 

1 3 

XX. 

36 

1 6 

35 

5 7 1 

0 

0 

4 

1 9 

3 

1 2 

15 

4 9 

93 

2 5 

XXl 

9 

0 4 

9 

1 5 

0 

0 

1 

0 5 

3 

1 2 

4 

1 3 

26 

07 

XXII 

10 

04 

10 

16 

0 

0 

0 

0 

2 

08 

4 

1 3 

26 

0 7 

XXIII 

2 

0 1 

3 

05 

0 

0 

1 

0 5 

0 

0 

4 

1 3 

10 

0 3 

XXIV 

0 

0 

3 

0 5 

0 

0 

1 0 

0 

0 

0 

5^ 

1 6 

8 

02 

XXV 

3 

0 1 

2 

03 

0 

0 

0 

0 

1 

04 

1 

03 


02 

XXVII 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

03 


0 1 

xxvrir 

0 

0 

4 1 

0 6 

0 

0 

0 

0 

1 

04 

1 

03 


0 2 

XXIX 

4 

02 

4 ! 

0 6 

0 

0 

0 

0 

2 

0 8 

3 

1 0 

13 

04 

XXXI 

3 

0 1 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 6 

5 

0 I 

XXXII 

3 

0 1 

1 

0 2 

0 

0 

0 

0 

0 

0 

1 

03 

5 

0 1 

Neg I-XXt 
Neg I- 

35 

1 6 

35 

5 7 

1 

1 

1 

1 0 5 

1 

2 

0 8 

1 

37 

12 0 

111 


XXXII 

3 

0 1 

1 ' 

1 

02 

1 

0 

0 

1 

1 0 5 

0 

0 

0 

0 

5 


Totals 

2229 

100 

619 

100 



214 

100 








Includes cases \\ ith lobar pneumonia in one or more lobes and aU pical in other parts 
t Some of the cases pre\iousl\ included (2) have been omitted because of insufticient data 
to classih the organisms as pneumococci 
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B All cases with patchy or with peribronchial pulmonary consolidation 
were included as atypical pneumonia/ a designation used throughout this 
paper instead of the term " bronchopneumonia ” The most frequent types 
m these cases were Types III, VIII, X, XX, XVIII, and VIII which, 
together, accounted for one-half the cases of this gioup 

The pneumococcus types in the cases of pneumonia in adults (groups 
A and B) were obtained from cultures of either sputum, blood, lung, in- 
fected exudates or autopsy material, or from more than one of these sources 
In about half the cases the sputum was the only source 

C Cases of adults with empyema present at the time of admission, in 
which the pneumococcus type was obtained from the infected pleural exu- 
date, are listed separately The types most frequent in this group were the 
same, except for order, as among the cases of lobar pneumonia in adults, 
namely Types I, II, VIII, III, V, and VII, which accounted for 84 per 
cent of the group 

D Most of the cases of pneumonia tn child) en, with or without em- 
pyema, were typed either from pleural exudate or from material obtained 
at autopsy In occasional cases, the pneumococci were obtained from blood 
cultures or, more rarely, from sputum or throat cultures About two-thirds 
of these cases had empyema Type I alone accounted for more than half 
of the cases Types V, XIV, II, VI and III, respectively, ranked next in 
frequency These six types included 82 per cent of the cases of this group 
E Under focal infections are included cases m all age groups in which 
the pneumococci were cultured from the infected focus and m which there 
was no evidence of pneumonia at the time Type III organisms were most 
frequent in this group, with Types I, VIII, II, and V following in the order 
named Together, these five types included slightly more than one-half 
the cases in this category 

F The last group includes cases of acute or chionic lespiiatory infec- 
tions where there was no evidence of pneumonia attributable to the pneumo- 
coccus This group also includes cases that may be termed carneis, m 
whom the pneumococci were obtained from routine nasal, pharyngeal, or 
sputum cultures talcen during the course of other diseases and in whom 
there was no evidence of infection attributable to the pneumococcus In 
this group. Types III, XVIII, VII, VI, VIII, X, and XX were most com- 
mon, in that order, these seven types constituting more than half of the total 

Cases with Ahtopsv 

In 764 of the fatal cases there was an opportunity to ascertain at necropsy 
the relationship of the pneumococcus to the infection The classification of 
the autopsied cases according to the pneumococcus type, with particular 
reference to the character of the pulmonary lesion in the cases with pneu- 
monia, IS given in table 3 The six most frequent types in the cases with 
lobar pneumonia were the same, in essentialK the same order, as noted in 
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table 2, namely, Types I, III, 11, V, VII, and VIII, these types accounting 
for 83 per cent of the cases One-sixth of all the cases that had lobar 
pneumonia at autopsy also showed some areas of atypical consolidation in 
other portions of the lung 

Table III 


Occurrence of Pneumococcus Types in Autopsied Cases 


Type 

Lobar 

Pneu- 

monia 

Atypical 

Pneu- 

monia 

Mixed 

Lobar 

and 

Atypi- 

cal 

Pneu- 

monia 

Focal 

Infec- 

tion 

with- 

out 

Pneu- 

monia 

No 

Proved 

Rela- 

tion 

to 

Dis- 

ease 

Total 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Num- 

ber 

Num- 

ber 

Num- 

ber 

Per 

cent 

I 


30 7 

21 

7 2 

13 

5 

2 

145 

190 

II 

43 

12 7 

11 

38 

2 

8 

1 

65 

85 

III 

81 

23 9 

47 

16 2 

11 

17 

4 

160 

20 9 

IV 

14 

4 1 

9 

3 1 

2 

2 

2 

29 

39 

V 

32 

94 

22 

76 

7 

5 

0 

66 

86 

VI 

5 

IS 

15 

5 2 

0 

1 

1 

22 

2 9 

VII 

17 

5 0 

16 

5 5 

5 


0 

41 

54 

VIII 

17 

SO 

28 

97 

3 


2 

55 

7 2 

IX 

4 

1 2 

6 

2 1 

0 

1 

1 

12 

1 6 

X 

4 

1 2 

19 

66 

2 

1 

0 

26 

34 

XI 

1 

03 

8 

2 8 

0 

4 

0 

13 

1 7 

XII 

3 

09 

9 

3 1 

1 

1 

0 

114 

1 8 

XIII 

1 

03 

4 

1 4 

0 

0 

0 

5 

0 7 

XIV 

6 

1 8 

8 

28 

5 

0 

0 

19 

25 

XV 

0 

0 

0 

0 

0 

0 

1 

1 

0 1 

XVI 

0 

0 

6 

2 1 

0 

0 

0 

6 

0 8 

XVII 

0 

0 


24 

1 

0 

0 

8 

1 0 

XVIII 

4 

1 2 


4 1 

1 

1 

1 

19 

25 

XIX 

1 

03 


1 0 

1 

1 

0 

6 

08 

XX 

0 

0 

14 

48 

1 

1 

0 

16 

2 1 

XXI 

1 

03 


0 7 

0 

1 

0 

4 

0 5 

XXII 

1 

0 3 


1 7 

0 

1 

1 

8 

1 0 

XXIII 

0 

0 


1 0 

0 

0 

0 

3 

04 

XXIV 

0 

0 

1 

03 

0 

0 

0 

1 

0 I 

XXV 

0 

0 

0 

0 

0 

1 

0 

1 

0 1 

XXVII 

0 

0 

1 

03 

0 

0 

0 

1 

0 1 

XXVIII 

0 

0 

1 

03 

0 

1 

0 

2 

03 

XXIX 

0 

0 

2 

07 

0 

1 

1 

4 

05 

Neg I-XX 

0 

0 

10 

34 

0 

1 

1 

12 

1 6 

Totals 

339 

100 

290 

100 

55 

62 

18 

764 

100 


Among the cases m Avhich only atypical pneumonia was found in the 
lungs at autopsy, Types I and V ranked high in incidence, m addition to 
the t}pes noted previously for the entire group The most common tLpcs 
among these cases, in the order of their frequency were Types III, VIII, 
V, I, X, VI, VII, XX, and XVIII, these nine types including 68 per cent 
of the total The discrepancy between the relatue frequency m the entire 
group and m the autopsied cases is explicable on the basis of differences in 
mortality rates, as will be noted below 




























Table IV 

Focal Purulent Infections with the Various Types of Pneumococci 


Pneumo- 

coccus 

Type 

Cases without 
Pneumonia 

Cases Complicating Pneumonia f 
(adults) 

Otitis Media 

and/or 

Mastoiditis 

Meningitis 

Peritonitis 

Others 

Empyema 

Pericarditis 

Lung Abscess 

Endocarditis 

Meningitis 

'U 

O 

Peritonitis 

Subcutaneous 

Abscesses 

I 

10 

4 

5 

14 

93 

19 

16 

5 

2 

11 

2 

12 

II 

4 

4 

2 

7 

18 

HI 

10 

6 

6 

5 

0 

6 

III 

37 

15 

9 

15 

37 

19 

28 

2 

3 

6 

3 

4 

IV 

1 

4 

0 

1 

4 

Bl 

1 

0 

1 

1 

0 

0 

V 

9 

3 

3 

2 

31 

6 

8 

3 

3 

6 

6 

4 

VI 

2 

2 

3 

3 

3 

5 

4 

1 

0 

0 

0 

0 

VII 

4 

4 

1 

1 

9 

5 

1 

3 

3 

2 

0 

1 

VIII 

1 

4 

7 

11 

15 

1 

5 

2 

8 

1 

1 

2 

IX 

0 

2 

0 

0 

4 

0 

2 

0 

0 

0 

0 

0 

X 

0 

4 

0 

1 

3 

1 

1 

1 

1 

0 

0 

0 

XI 

1 

3 

0 

4 

1 

0 

1 


0 

0 

0 

0 

XII 

0 

2 

0 

1 

3 

0 

1 


0 

0 

0 

0 

XIII 

0 

2 

0 

0 

1 

1 

1 


0 

0 

0 

0 

XIV 

2 

2 

0 

3 

5 

2 

4 

1 

2 

0 

1 

0 

XV 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

XVI 

0 

0 

0 

0 

0 

1 

0 


0 

0 

0 

0 

XVII 

0 

1 

0 

0 


0 

1 


0 

0 

0 

0 

XVIII 

1 


1 

0 


0 

3 

3 

1 

0 

0 

2 

XIX 

2 


0 

1 


0 

0 

1 

0 

2 

0 

2 

XX 

0 


1 

0 

1 

0 

2 

0 

1 

1 

2 

1 

XXI 

0 

0 

3 

0 

0 

0 

2 

0 

0 

0 

0 

0 

XXII 

0 

1 

0 

1 

3 

0 

1 

0 

0 

0 

0 

0 

XXIII 

0 

0 

0 

0 

0 

0 

2 

1 

0 

0 

0 

1 

XXIV 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

XXV 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

XXVII 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

XXVIII 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Bl 

0 

XXIX 

1 

0 

1 

0 

1 

0 

1 

0 

0 

0 

HI 

1 

XXXI 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

HI 

0 

XXXII 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HI 

0 

Neg I-XX 

0 

1 

0 

1 

4 

1 

0 

1 

0 

0 

mi 

0 

Neg I-XXXII 

0 

0 

1 

0 

0 

0 

Bl 

0 

0 

0 

il 

0 

Totals 

75 

66 

37 

65 

247 

59 

96 

30 

33 

35 

16 

36 


* These include the following 
Endocarditis 3 cases (Types I, VIII and X, 1 each), 

Purulent arthritis 3 (Types I, XII, XIV, 1 each). 

Osteomyelitis 7 (Type II, 2 cases, Types I, VIII, XI, XIX, XXII, 1 each). 

Acute sinusitis 6 (Types II and VIII, 2 each. Types I, VI, 1 each), 

Pulmonary abscesses 4 (Types III and V, 2 each). 

Subcutaneous abscesses 10 (Type III, 3, Types II and XI, 2 each, and Types VII, VIII and 
XIV, 1 each). 

Puerperal sepsis 3 (Type I, 2 and Type VIII, 1), 

Bacteremia (positive blood culture, source not discovered) 18 (Types I and VIII, 4 each, 
Types II and III, 3 each. Types IV, VI, XI and Neg I to XX, 1 each) 

Also one case each of Pericarditis, Type I, Infected hemothorax. Type I, Acute cystitis, Type 
III, Acute cholecystitis. Type III, Peritonsillar abscess. Type III, Mediastimtis, Type III, 
Subphrenic abscess, Type III, and Ulcerative colitis, Type IV 
t The following are not listed 
Arthritis 8 cases (Type I, 5, Type II, 1 and Type III, 2), 

Parotitis 6 (Type I, 4, Types II and III, I each) 

Conjunctivitis 4 (Type II, 1, Tvpe III, 2, T>pe VIII, 1), 

Liver abscess 1 (Type XI) 

Empyemas in children and those present on admission m adults are listed in table 2 {D and B) 

1536 























SPECIFIC PNEUMOCOCCUS TYPES 


1537 


Focal Purulent Pneumococcic Infections 

The numbers of cases in which each of the various t} pes of pneumococci 
were cultured from focal infections, including those complicating pneu- 
monia, are shown in table 4 Middle ear and mastoid infections were the 
most common in the cases without pneumonia, the Type III pneumococcus 
being the causative organism m about half of these cases Meningitis, 
with or without middle ear or mastoid infection, was next in frequency and 
peritonitis ranked third Of interest are the 18 cases of bacteremia, men- 
tioned in the footnote to the table, in which neither pneumonia nor pui ulent 
foci were found even at the autopsy, which was performed in almost all of 
these cases 

Among the cases of pneumonia in adults, empyema was the most fre- 
quent purulent complication Type I was most frequent in these cases as 
It was m the empyemas of children and in the adults who had emp^ ema at 
the time of admission to the hospital (table 2) Lung abscesses or focal 
areas of necrosis were next in frequency, the most common organism being 
the Type III Almost all of these were first observed at autopsy and a 
large proportion were seen only m the microscopic sections The pneumo- 
cocci m the latter cases were obtained from the infected lung Pericarditis 
ranked third in frequency and, like endocarditis, was usually diagnosed 
at autopsy 

Pneumonia in Adults 

The percentage of incidence and of mortality among the pneumonias 
caused by the more frequent of the pneumococcus types is analyzed m table 5 
with respect to three important features, each of which may be considered 
separately 

Lohm Pneumonia and Atypical Pneumonia There were cases of lobar 
pneumonia and of atypical pneumonia due to almost every one of the 
pneumococcus types (table 2) About one-fifth of all the cases of pneumo- 
coccus pneumonia had only atypical pulmonary consolidation T}pes I 
and II stand out from among all the others as causing typical lobar pneu- 
monia with the greatest regularity Only 4 and 5 per cent of the cases of 
pneumonia due to these types, respectively, had only atjpical involvement, 
and an additional smaller number of cases with lobar pneumonia due to 
these types had atypical consolidation in other portions of the lung Among 
the other frequent t}q)es, more than two-thirds of the cases due to Types 
III) IV, V, VII, IX, XII, and XIV vere lobar pneumonia, whereas about 
one-half of those caused by T^pes VI, X, XVII, XVIII, XX, and those 
with Inghei t>pe designations were atypical 

The mortality was considerably higher among the cases vith atypical 
pneumonia This iv as true for all the cases, as well as for the cases within 
each type, the onh exceptions being those with the T}pe III pneumococcus 
Bacteremia w’as onl} half as frequent among the cases with atjpical pneu- 
monia as among those with lobar pneumonia On the other hand, almost 
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Iwo-thirds of the former cases were secondary to other serious illnesses, as 
compared with only 10 per cent of the latter The higher mortality among 
the cases with atypical pneumonia, therefore, is piobably attributable to 
factors within the host rather than to difference in virulence of the organism 
The much greater frequency of atypical pneumonias in persons over 70 years 
of age (17 per cent of all the atypical cases as compared with 5 per cent of 
the lobar pneumonias) lends further support to this view 

Secondary" Pneumonia As m previous studies,*® cases occurring as 
terminal events or as acute episodes m the course of other serious illness 
and those complicating parturition, the puerperium, surgical operations, oi 
other serious acute infectious diseases were called “ secondary ” All other 
cases, including those with antecedent simple infections of the upper respira- 
toiy tract, “ grippe,” influenza, or bronchitis were called primary Among 
the cases with atypical pulmonary involvement, the secondary pneumonias 
were more than six times as frequent as among the cases with lobar con- 
solidation The mortality was about twice as great among the secondary 
as among the primary pneumonias The greater incidence of secondary 
pneumonias thus serves to explain the greater mortality among the cases 
of atypical pneumonia 

Bacteiemia The percentage of cases of pneumonia in which pneumo- 
cocci were cultured from the blood varied with the different types Bac- 
teremia was much less frequent among the cases with atypical pneumonia 
than among those with lobar pneumonia In general the mortality among 
the cases of lobar pneumonia corresponded to the incidence of bacteremia,® 
but this was not true for all the types of pneumococci The mortality among 
the bacteremic cases was uniformly higher, and averaged about twice as 
high as among those with sterile blood cultures This was true irrespective 
of the character of the pulmonary lesion 

Serum treatment was carried out almost exclusively in cases of lobar 
pneumonia due to Types I, II, V, and VII Only the gross mortalities are 
given here and indicate a reduction to about one-half the mortality in non- 
serum treated cases The results of serum therapy m these cases are pre- 
sented in greater detail in other publications ® 

Age Incidence The highest incidence of lobar pneumonia occurred in 
the fourth and fifth decades of- life, declining rapidly thereafter, in the 
atypical pneumonias the peak was in the sixth decade and there was almost 
no decline in the next two decades Among the cases of lobar pneumonia 
of the more common types, those due to Types II, V, and VII each showed 
their highest incidence m the fourth decade Those due to T}'pe III had 
a peak of incidence among the cases in the sixth decade of life, while the 
cases of Types I and VIII pneumococcus lobar pneumonia w^ere most 
prevalent in the fifth decade 
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Mixed Infections 

There were 424 cases of pneumonia in which, in addition to the pneumo- 
coccus of the type under which the case was classified, other pathogenic 
organisms were obtained These weie cultured from sputum or from other 


Table VI 
Mixed Infections 



Total 

Num- 

ber 

of 

Cases 

1 


Other Organisms m 

Cases of Pneumonia 


Cases Listed 
with Other 
T> pes 

i 

i 3 3 

1 g O 

, C fj 

CU o ^ 

^ 

1 El? 
O 

! to 1 

' ^ 5S 

I S S 

1 ^2 ' 

1 

Co 1 

8 5 1 

1 

; 

^ 1 
w » 

^ : 

4 a si 
■^8 ^ 

^ ! 

to 

s «, 

to ^ 1 

^ it 

cq 

1-^ *2 
s 

JS jg* 1 

CJ ^ 

H 

tn 

3 

0 
<U 

c 

iS 

% 

1 1 

rt 

c 

O cn 

P 

gU 

CL 

C 

4J O 

J § 

0) ^ c 

00 > Q. 
rt 

u 

I 

74 

23* 


8 i 

14 

5 ! 


5 

6 

8 

3 

II 

28 

6 




1 


3 

0 ! 

4 

0 

III 

61 

21* 




6 


0 


19 

1 

IV 

14 

2 




3 ! 


1 


5 

0 

V 

35 

12 

17 

1 


1 


0 

1 

3 

1 

VI 1 

14 

2* 


2 


3 i 


1 

i 

i 3 

0 

VII 

22 

6 

■9 

3 

8 

0 1 

7 

3 

1 

1 0 

1 

VIII ! 

29 

11 

■n 

1 


1 


3 I 

2 

8 

3 

IX 

mm 

1 

3 

2 


1 


2 

0 

i 2 

0 

X 

mm 

3* 

8 

0 

8 

1 


3 

2 

8 

1 

XI 


5 

4 

0 


0 


0 

0 

5 

1 

XII 

6 ! 

0 

0 

0 


1 


9 

0 

1 

[ 1 

XIII 

4 

0 

1 

0 

1 

1 

0 

2 

i 0 

1 

1 0 

XIV 

13 ! 

2 

3 

2 

1 

1 

4 

2 

0 

3 

0 

XV 

2 

0 

0 

0 

0 

0 

1 

i 0 

2 

2 

i 0 

XVI 

5 1 

1 

1 

1 

0 

0 

1 

1 

1 

2 

0 

XVII 

12 

1 

3 

0 

3 

1 1 

5 

0 

0 

2 

1 

XVIII 

11 I 

2 

3 

2 

4 

0 

4 

1 

1 

5 

0 

XIX 


0 

4 

0 

2 

1 

1 

0 

1 

4 

2 

XX 


2 

6 

1 

2 

1 

4 

1 

4 

8 

4 

XXI 


0 

2 

0 

2 

1 

3 

0 

0 

4 

3 

XXII 


2 

3 

0 

2 



1 

1 

0 

0 

XXIII 


0 

1 

0 

1 



0 

1 

1 

0 

XXIV 

1 

0 

1 i 

0 

1 


0 

0 

0 

3 

0 

XXV 


1* 

0 

0 

1 

1 0 

1 0 

0 

1 

0 

0 

XXVIII 


0 

0 ! 

0 

0 

1 

0 

0 

1 

0 

0 

XXIX 


0 

2 

0 

1 

1 

1 

0 

0 

2 

1 

XXXI 

0 

0 

0 

0 

0 


0 

0 

0 

2 

1 

XXXII 


0 

1 

0 

0 

f 1 

0 

0 

0 

0 

0 

Neg I-XX 


I 

— ! 

— 

— 


— 

— 

- — 

1 

0 

Neg I-XXXII 


— 

— 



1 ~ 

__ 



2 

0 

Total 

424 

103 

1 

145 

1 

34 

94 

j 32 

98 

29 

34 

108 

24 


* 1 case had pneumococci of 2 other types 


sources during the acute illness, early m convalescence or at autopsy Pyo- 
o-enic organisms other than pneumococci, when obtained from sputum, were 
listed only when they were predominant in a good specimen or when they 
were cultured irom the heart’s blood of an injected mouse Only hemolytic 
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strains of Staphylococcus am eiis were included Tubercle bacilli were noted 
whenever they were recognized in stained smears of sputum or pulmonary 
exudate The number of cases in which various organisms were obtained 
in the pneumonias due to the various pneumococcus types is shown m table 6 
In 103 cases multiple pneumococcus types were isolated, five of these 
cases yielding three distinct types The most frequent other organisms 
were Beta hemolytic sheptococciis, Hemophilus uifluensae, Staphylococcus 
ameiis heniolyticus, Streptococcus vuidans, and Bacillus mucosus capsulatus 
(Fnedlander), m that order Occasional instances of focal infections with 
colon bacillus, Bacillus welchn, or other organisms were noted as compli- 
cating the pneumococcus pneumonia In other cases, the pneumococcus 
pneumonias occurred as a complication of other infections during which 
the causative agent, notably typhoid and paratyphoid bacilli were cultured 
The number of cases of pneumonia m which each of the various pneu- 
mococcus types occurred as a mixed infection, is also shown m table 6 
The last column gives the distribution of types among 24 instances m which 
two types of pneumococci were identified among cases without pneumonia 
The significance of the various organisms m cases of pneumonia with 
mixed infection varies with each case This has been discussed elsewhere ' 

Comment 

Type-specific antipneumococcic serum, within its limitations, is the only 
curative agent thus far recommended for the treatment of pneumonia which 
has stood the tests of experience, experiment, and critical analysis The 
extension of serological typing to include practically all strains of pneumo- 
cocci,^ and the studies of the prevalence of these new types in health ® and 
disease,^’ m addition to its great importance for the better understanding 
of the clinical, immunologic, and epidemiologic features of pneumococcic 
infections, has already proved useful in extending the field of specific serum 
therapy and holds promise for further practical benefits Bullowa has 
reported favorable results m the treatment of cases of pneumonia due to 
Types VII, VIII, XIV, and V pneumococci, and equally promising results 
were observed m the treatment of small groups of cases of Type V and Type 
VII pneumococcus pneumonia in this clinic ®‘*’ ® 

It was not possible, in the space available, to analyze the material in any 
greater detail or to discuss the many possible implications of the findings 
recorded Some of the clinical features of the more common types ® and the 
details of specific therapy ® in the present cases have been considered else- 
where Other features of selected groups of cases, as well as the compara- 
tive significance of organisms other tlian the pneumococci ’’ are left for 
separate consideration It is hoped that the material here presented will 
help somewhat in the orientation of those interested in tins rather extensn e 
field of pneumonia and pneumococcic infections 
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Summary 

A series of 3682 cases is presented fiom which specific types of pneumo- 
cocci were obtained and classified with the aid of the newer serums of 
Cooper ^ These cases occurred at the Boston City Hospital between No- 
vember 1929 and June 30, 1936 

The incidence of the various types m different seasons and in different 
diseases and particularly m lobar pneumonia and atypical pneumonia 
(bronchopneumonia) is indicated 

The mortality rates m the cases of pneumonia in adults is noted with 
lespect to (1) The type of infecting pneumococcus, (2) the character of 
the pulmonary lesion, (3) the presence of bacteremia, (4) the presence of 
other serious illness (secondary pneumonias) , (5) serum therapy 

The incidence of mixed infections with pneumococci and other significant 
organisms is shown 
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AN OUTBREAK OF TRICHINIASIS IN CENTRAL 
OHIO AND THE USE OF THE BACHMAN 
INTRADERMAL SKIN TEST ^ 

By Augustus A Halt, M D , Columbus, Ohio 

The infrequenc}' with which tnchmiasis is recognized in man restricts 
the opportunity to study this disease and makes it important to utilize all 
cases whenever possible foi the investigation of the Bachman intradennal 
test 

The consumption of raw or inadequately cooked meat is more common 
m this country than is generally appreciated While this is often done 
inadvertently, there are many who, from choice, eat raw sausages or other 
forms of pork deliberately, and these individuals constitute the majority 
of the more severe cases of tnchmiasis 

The discoveiy and development of our knowledge of human tnchmiasis 
has been reviewed recently, notably by McDonald,^ and this will not be 
discussed here 

In the state of Ohio tnchmiasis is not rare, although it is not often 
recognized Doran * states that only two cases have appeared at St John’s 
Hospital, Cleveland, Ohio, m the past 16 years At Grant Hospital, 
Columbus, Ohio, we could find records of only one case since 1925 The 
disease has been reportable to the Ohio State Depaitment of Health since 
August 1928 From this date until March 1936, 96 cases have been re- 
ported, and of this number eight have died, a mortality of 8 33 per cent 
The distribution of these cases is lecorded m table 3 

Relatively few repoits concerning the use of the Bachman test are to 
be found m the literature, in spite of the fact that Bachman ® first described 
the method m 1928 As late as 1931 an epidemic was reported in Penn- 
sylvania by Aldridge ^ with no mention of the test 

Bachman describes the preparation of his antigen thus “ The larvae 
are separated by artificial digestion and thoroughly washed free from host 
proteins — dried at 47° C in a vacuum oven over sulphuric acid and thor- 
oughly pulverized Test antigen is piepared from a 1 per cent suspension 
of the dried pulverized tnchinella powder exti acted at room temperature 
for a day or longer in Coca’s solution — then centrifuged at high speed for 
15 minutes and the supernatant fluid used as the test antigen ” 

The powdered tnchinella material is not available commercially at the 
present time f 

The antigen we used was prepared at Grant Hospital by O H Lausa 
His technic was as follows “ Take 5 rag of the dried tnchinella powder 
* Received for publication June 20, 1936 

t We wish to thank Dr Benjamin Schwartz of the United States Department of Agri- 
culture for supplying the necessary material 
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Add 5 cc of Coca’s solution and allow to stand at room tenipeiatuie for 
24 hours Then filter through a Berkefeld filter Culture to test for steril- 
ity Place in vaccine ampoules for use ” The pH was about 8 

Case Reports * 

These cases will be divided into two sections The first section will 
comprise the epidemic group, the second will be individual cases occurring 
at the same time m Columbus with different sources of infection 

Table I 


Data on Cases of Diagnosed Tnchiniasis 


Case 

Ingestion of pork 

1 

Onset of 
symptoms 

Eosinophiha 

Bachman Intradermal 
Test 

Admis- 

sion 

10 days 
later 

1-1000 

1-10,100 

Control 

Section I 








1 C M 

Dec 24-Jan 10 

Jan 8, 1936 

5% 

31% 

+ + 

+ 

0 

2 E B 

Jan 1, 1936 

Jan 4, 1936 

70% 

43% 

4 '+ 

4 " 

0 

3 L E 

Dec 24, 1935 

Dec 28, 1935 

33% 

57% 

++ 

+ 

0 

4 R B 

Dec 24, 1935 

Dec 28, 1935 

51% 

20% 

+ 4 " 

4 * 

0 

5 M T 

Jan 1, 1936 

Jan 4, 1936 

47% 

67% 

++ 

+ 

0 

6 E T 

Jan 1, 1936 

Jan 4, 1936 

21% 

32% 

-1-+ 

+ 

0 

Section II 








1 C H 

June '35-Jan '36 

Jan 14, 1936 

72% 

? 

-h++ 

++ 

0 

2 G R 

Jan 5, 1936 

Jan 14, 1936 

31% 

85% 

+++ 

++ 

0 


Table II 


Control Tests 


Case No 

Race 

Diagnosis 

Age 

Eosino- 

phile 

count 

Bachman Skin Test 

1-1000 

1-10,000 

Control 

1 W K 

W 

Gastric carcinoma 

83 

0 

0 

0 

0 

2 L R 

Eth 

Chronic heart disease 

45 

2% 

0 

0 

0 

3 H T 

Eth 

Luetic aortitis 

56 

2% 

0 

0 

0 

4 C F 

Eth 

Gangrene of toe 

69 

0 

0 

0 

0 

SMB 

W 

Rheumatoid arthritis 

47 

0 

0 

0 

0 

6 L L 

W 

Chronic cardiac disease 

40 ' 

4% 

+ + 


0 

7 L A 

W 

Broncho-pneumonia 

72 

0 

0 

0 

0 

8 E I 

W 

Cardio-vascular renal dis 

49 

1% 

0 

0 

0 

9 I G 

W 

Malignancy of cervix 

63 : 

0 

0 

0 

0 

10 W R 

W 

Arteriosclerosis 

64 

4% 

0 

0 

0 

11 W B 

W 

Tabes dorsalis 

30 

0 

0 

0 

0 

12 J C 

\V 

Ascites 

74 1 

2% 

0 

0 

0 

13 J H 

\V 

H> pertrophic arthritis 


0 

0 

0 

0 


*I wish to thank Dr C Joseph DeLor of Uni\crsity Hospital and Dr Thomas E 
Rardm and Miss Marcella Huercamp of St Francis Hospital for their help in the making 
of these tests and the presentation of the case reports 
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Table III 


Cases of Tnchmiasis Reported in Ohio 


Countv 






1934 



Total 

Allen 

t 4 

I 







4 

Auglaize 




1 

8 


7 


16 

Belmont 

4 






1 


4 

Cuyahoga 

5 

1 

3 

15 

1 



! 

40 

Darke 









5 

Erie 





1 

j 



1 

Jefferson 






1 


4 

5 

Mercer 



] 






3 

Montgomery 






1 



1 

Preble 







1 


1 

Putnam 








3 

3 

Shelby 







10 


10 

Miami 





1 


2 


3 

Total j 

13 

1 

3 

16 

H 1 

8 

37 

B 

96 


Deaths from Tnchinnsis m Ohio 


County 

1931 

1932 

1933 1 

1 

1935 

Darke 



j 

2 

Franklin 


1 

1 


Hamilton 



1 


Summit 

1 




Trumbull 


1 



Williams 

1 





Suction I 

About December 20, 1935, a 300 pound hog was butchered by a packing 
company m central Ohio The meat was inspected and passed b} an in- 
spector All of the cases to follow m this section ate the pork in a raw 
state prior to December 25, 1935 except C M who continued to eat it up 
to January 10, 1936 cooked " very lare ” 

Case 1 Mr C M , a white male 22 years of age, whose occupation was dairy- 
man, was admitted to University Hospital on January 11, 1936 complaining of gen- 
eralized malaise, pain in the back, fever and sweating 

Physical examination revealed edema of the eyelids, bilateral conjunctivitis and 
photophobia There was marked generalized muscular pain, but other than this the 
physical examination w'as essentially negative His temperature upon admission W’as 
104 2° F , pulse 115, and respirations 38 A blood count revealed hemoglobin 85 per 
cent, erythrocytes 4,820,000, leukocytes 16,450, 67 segmented, 16 band, 10 lymphocytes, 
2 monocytes, and 5 eosinophiles 

Biopsy of the gastrocnemius muscles near the tendinous attachment revealed 
severe myositis and larvae of Tuchtnella spvalts 

During the course of his stay in the hospital the leukocytes varied between 
10,800 and 19,750 The highest eosinophile count was 31 per cent, and it is significant 
to note that the highest eosinophile counts were noted with the lowest total counts 
Agglutination tests for typhoid fever, undulant ferer, and tularemia were negative 
The cerebro-spinal fluid w'as normal 


I 
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Treatment was symptomatic except for tlie use of neoarsphenamine which had 
no apparent effect The patient was discharged from the hospital February 4, 1936 
apparently in good condition except for considerable loss in weight 

Case 2 E B, a white female 27 years of age, was admitted to St Fiancis 
Hospital on January 14, 1936 complaining of severe pain in all the extremities, fever, 
diarrhea, generalized edema and sore throat 

About two weeks previous to admission she had eaten some i aw pork and two or 
three days later first noticed a diarrhea This continued for several days, and then 
she became constipated The patient then developed se\ere muscular pains in all 
extremities with accompanying generalized edema, particularly under the eyes She 
also had laryngitis which persisted for a few dajs No glandular enlargement or 
swelling, and no vomiting were noted 

The physical examination revealed a white female, acutely ill and prostrated, 
with marked edema of legs and arms The skin was anemic, dry and hot There 
was marked edema under the eyelids The throat was much injected and dysphagia 
pronounced The heart was normal except for a rapid rate 

On admission her eosinophiles were 70 per cent, and 10 days later, 43 per cent 
Case 3 L E , a white male 30 years of age, was admitted to St Francis Hos- 
pital on January 14, 1936 Several weeks previous to admission he had eaten some 
raw pork Soon after this he became quite ill and began to have diarrhea He took 
a dose of epsom salts, and soon the symptoms began to subside, although edema of 
the eyelids developed Diarrhea stopped and constipation was noted Muscular 
pains were moderately severe No nausea, vomiting, or cough 

Physical examination revealed a white male, not acutely ill and in no apparent 
distress The skin was negative except for slight redness and edema of the eyelids 
Examination was otherwise negative 

On admission his eosinophile count was 33 per cent, 10 days later it was 57 per 

cent 

Case 4 R B , a white boy eight years of age, was admitted to St Francis Hos- 
pital on January 14, 1936 This child ate some raw pork with other members of the 
family several weeks previous to admission He became acutely ill, with cramps, 
diarrhea, and generalized edema Severe muscular pains were present 

Physical examination revealed a white male child, apparently acutely ill with 
some evidence of prostration The skin was negative The eyes were negative 
except for slight edema of the eyelids The examination was otherwise negative 
On admission the patient had 51 per cent eosinophiles, 10 days later they were 
20 per cent 

Case 5 M T , a white female 24 years of age, was admitted to St Francis 
Hospital on January 14, 1936 At this time her temperature was 103° F (rectal) 
and she complained of pain in the extremities She gave a history of having eaten 
raw pork about two weeks previous to her admission to the hospital Shortly after, 
she began to develop intestinal symptoms followed by diarrhea This was soon 
checked The patient then developed edema of the eyelids but was relatively free 
from edema elsewhere Pains were not particularly severe She had no nausea or 
vomiting She had had a mild fever for two weeks previous to admission 

Physical examination revealed a white female, apparently m no great distress, 
showing some puffiness of tlie eyelids The skin was pale and anemic The eyelids 
w^ere slightly edematous wuth an area of redness around the orbit Otherwise 
negative 

On admission she had an eosinophilia of 47 per cent, 10 days later it was 67 per 

cent 

Case 6 E T, a white female child three years of age, w’as admitted to St 
Francis Hospital on January 14, 1936 with pain in the extremities, edema, and fe\er 
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The history was similar to those of the cases above She developed edema of the 
eyelids, some diarrhea with occasional vomiting, and a fever of 103° F , rectal 

Physical examination revealed a white female child, acutely ill, and somewhat 
dehydrated, who apparently had had a high fever for some time The eyelids 
showed some evidence of edema The abdomen was slightly rigid, somewhat tym- 
panitic, slightly tender ovei the spleen and liver Otherwise negative 

On admission she had an eosinophilia of 21 pei cent, 10 days later the count 
was 32 per cent 

Section II 

Case 1 C H, a white male 22 yeais of age, was admitted to University Hos- 
pital, January 24, 1936, complaining of swelling of the eyelids, generalized muscular 
weakness and malaise The patient gave a history of having eaten improperly cooked 
hamburgers frequently during the past six months or year The present symptoms 
appeared seven days prior to admission He also complained of nausea, vomiting, 
diarrhea, and a conjunctivitis He was seen at the Student Health Service on the 
campus of Ohio State University and was referred to the hospital with a diagnosis of 
tnchmiasis 

Upon admission the eosinophile count ivas 72 per cent His temperature was 
102 4° F 

Case 2 G R, a white female 12 years of age (author’s case), gave a history 
of having eaten some rare roast pork ^purchased from a chain grocery store) about 
January 5, 1936, and a day or so afterwards she ate some rare side meat of pork from 
the same source About January 14 she first noticed that her eyelids were markedly 
swollen, especially in the morning They seemed to recede somewhat at night On 
January 16 she liegan to have cramp-like pains in the muscles of her legs, severe 
enough to cause her to flex her legs Extension of the legs w'as very painful Her 
temperature at this time w'as 102 2° F^ pulse 128 and regular No signs of meningitis 
were present A blood count showed' an eosinophilia of 31 per cent A diagnosis 
of tnchmiasis was made On January 21 calcium gluconate with hahver oil and 
viosterol was started The apparent effect of this therapy on the fever encourages us 
to believe that it may have brought about a shortening of the encystment stage 

Control Tests 

The Bachman skin test was given to a series o£ patients in St Francis 
Hospital who were admitted because of some other disease and who pre- 
sented no obvious symptoms of tnchmiasis Table 2 shows the results of 
these control tests All of the tests were entirely negative except one 
(L L ) which was as strongly positive as any of those obtained in the cases 
tested m Sections I and II This patient (L L ) gave a history of having 
eaten raw sausage sandwiches over a period of years and gave a vague 
history of muscle pains which were believed to be artliritic She remem- 
bered no edema Her blood count at the time of the test showed 4 per cent 
of eosmophiles In view of these findings and her history we regard this 
as an unrecognized case of tnchmiasis discovered by the Bachman test 

Comment on Skin Tests 

The results from the use of the Bachman test have been quite favorable 
when used and read correctly Goldsclilager ° reports a series of eight cases 
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all positive to the test All of his controls were negative except one which 
he attributes to a phenol sensitivity Drake,® in a series of 24 cases in 
which the tests were satisfactorily applied, reports all positive or 100 per 
cent In 25 cases that had eaten the infested meat and gave no history of 
illness but had eosinophiha, only 12 reacted positively to the test, about 50 
per cent McCoy ® selected 88 patients that had had the infestation within 
the past eight years Of 36 of these who had been ill two to six weeks, 31, 
or 92 per cent, gave a positive test Of 39 tested from three to 22 months 
after infestation, 31 or 80 per cent were found to be positive Of 13 
persons ill three and a half to seven and a half years prior to the test, a total 
of eight or 62 per cent were positive He also adds that m 539 tests only 
seven persons were found to be sensitive to the control injection Sum- 
marizing the above experience (and excluding all cases of McCoy’s tested 
more than six weeks following infestation) the tests were positive in about 
95 per cent of the cases 

Our experience with the Bachman test has been very satisfactory We 
believe it is as efficient as the average diagnostic skm tests m other fields 
We obtained positive reactions in every one of our small series of cases 
(table 1) The accuracy of the test depends upon securing a suitable prep- 
aration of powdered larvae and properly pieparmg the antigen solution 
from the powder At present there is no adequate supply of the material 
available New antigen must be prepared frequently If kept on ice, it is 
reported to retain its potency for about six months If not kept on ice it 
deteriorates much more rapidly We found one such preparation inert 
after two months We believe the commercial production and distribution 
of powdered tnchinella larvae for antigen would be a definite service to the 
profession 

We did not utilize the Bachman precipitin test ® in this study This test 
usually does not become positive until three or four weeks after infection 
However, it would aid m detecting border-line cases which are of greater 
duration than this Bachman,^® m a report of his work in Puerto Rico, 
showed that this precipitin test is 90 per cent specific 

Conclusions 

1 Eight cases of tnchimasis with recovery are reported which were 
all positive to the Bachman intradermal skin test 

2 A resume of the incidence of the disease in Ohio shows 96 cases in 
the last eight years with a mortality of 8 33 per cent 

3 The Bachman intradermal skm test is a ^aluable diagnostic aid m 
tnchimasis and should supplant the biopsy of muscle 
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CHRONIC ULCERATIVE COLITIS FACTORS INFLU- 
ENCING ITS RESPONSE TO SPECIFIC 
TREATMENT 

By Wyatt C Simpson, M D , and J Arnold Bargen, M D , F A C P , 

Rocheste) , Minnesota 

Knowledge of the condition that is known as “ chronic ulcerative 
colitis ” seems to date at least to the “ bloody flux ” of S^'^denham, in 1669 
Its bacterial etiology has been recognized only recently Etiologic sig- 
nificance has generally been asciibed to the diplostreptococcus originally 
described by one of us 

The similarity of this disease, because of its destructive character, to 
tuberculosis has frequently been emphasized This fact has made it dif- 
ficult to evaluate any single therapeutic agent employed m its treatment 
Even though many clinicians seem to recognize its similarity to tuberculosis 
they frequently have not comprehended the importance of a therapeutic 
regimen similar to that generally accepted for tuberculosis A carefully 
regulated and properly oigamzed program of management for this disease 
cannot be overemphasized It was with this thought in mind that the study 
recorded here was undertaken We have tried to evaluate the part played 
m this program by our serum therapy or specific theiapy 

Two of the major efforts in the treatment of this disease have been to 
immunize victims of this disease against the diplostreptococcus of colitis 
and to remove sources distant from the colon that might harbor this organ- 
ism Results of cultures of the rectal discharges of these patients have 
been recorded An attempt has been made to correlate the incidence of 
positive culture and the immediate result of treatment 

We have reviewed the cases of chronic ulcerative colitis in which treat- 
ment was given during a given period of time to see whether response to 
treatment varied in the cases m which the diplostreptococcus was found and 
in those in which the culture of the rectal discharges was reported as nega- 
tive Table 1 will illustrate the degree of immediate impiovement following 
our program of management, which included as one of its major efforts the 
administration of the serum It will be noted that the patients failed to 
respond to treatment in only 11 per cent of the cases These were all cases 
in which all objective tests lead to the diagnosis of chronic ulcerative colitis 
or colitis gravis, the type in which the diplostreptococcus is usually found 
Grade 1 improvement refers to the group in which there was a slight but un- 
sustained improvement Grade 2 refeis to moderate but continuous im- 
proAement, and grade 3 refers to marked lmpro^ement with relief of all 
sjmptonis and no exacerbation of sjmptoms up to the time of this rewew 
Grade 4 refers to complete and prompt relief of all sjmptoms The latter 

* Submitted for publication Januarj 13, 1937 
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Table I 

Degree of Improvement in 181 Cases of Chronic Ulcerative Colitis 


Culture for 
Diplo- 
streptococcus 
of Colitis 

Grade of Immediate Improvement Following Treatment 

Total 

1 

0 

1 

2 

3 

1 

4 i 

Cases 

Cases 

Cases 

Cases j 

Cases 

1 

Num- 

ber 

Per 

Cent 

IB 

Per 

Cent 

Num- 

ber 

Per 

Cent 

1 

Per 

Cent 

19 

Per 

Cent 

Positive 

7 

8 

9 

10 

38 

43 

20 

23 

1 

14 

16 

88 

Negative 

14 

15 

16 

17 

35 

37 

18 

20 

10 

11 

93 

Total 

21 

11 

25 

14 

73 

40 

38 

1 

21 

1 

24 

1 

13 

181 


group can truly be called healed A review of this table will promptly sug- 
gest that there is no material diffeience in the response of patients with 
“ positive ” cultures and those with “ negative ” cultures One might be 
inclined to infer from this that the improvement which follows treatment is 
unrelated to the presence of the diplostreptococcus However, a review 
of table 2 will promptly dispel such an inference It will be seen how dif- 
ficult It IS to call a cultuie “negative” until lepeated cultures have been 
attempted 

Table II 

Number of Cultures Attempted in 259 Cases before a Positive Culture Was Obtained or a 

Negative Culture Was Declared 


Results of culture 

1 Number of cultures ^ 

1 

Number of 
cultures not 
analyzed 

Total 

1 

2 

3 

4 

5 

1 

s-t- 

Positive 

86 

12 

5 

2 

2 

1 

35 

143 

Negative 

44 

1 

1 

25 

19 

11 

5 

12 


116 


Table 2 presents a review of the number of attempts to culture the rectal 
discharges of each patient The number of patients studied in the two series 
do not correspond in all details because, as would seem obvious, not all pa- 
tients who have any type of disease can be accurately controlled The 259 
patients represent those who were observed for more than a year 

Table 3 illustrates the amount of bowel involved in a group of 172 cases 
The extent of involvement has been graded 1, 2, 3, and 4, corresponding 
'Ughly to the four segments of the bowel, that is, involvement, grade 1, 
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signifies that the process is confined to appi oximately a fourth of the length 
of the large bowel In these cases the involvement was predominantly m 
the rectum and sigmoid colon, but m a few instances it was only m the cecum 
and ascending colon or only m the descending or transverse colon Grade 4 
involvement signifies involvement of the entire colon, no special designation 
being given to those cases (18 m this series) m which roentgenologic ex- 
amination revealed that there also was involvement of the terminal portion 
of the ileum 


Table III 

Relation of Extent of Involvement to Grade of Improvement 


Extent 

of 

involve- 

ment 

Grade of improvement 

Total 

0 

1 

j 

2 

3 

4 

Cases 

Cases 

Cases 

Cases 

Cases 


B 

Per 


Per 


Per 

Num- 

Per 


Per 


Per 


B 

Cent 

1 

IQH 

Cent 

mgM 

Cent 

her 

Cent 

MgM 

Cent 

HI 

Cent 

1 

2 

IB 

3 

B 

16 

38 

15 

35 

7 

16 

42 

24 4 

2 

3 

19 

3 

19 

4 

25 

5 

31 

1 

6 

16 

9 

3 

1 

10 

2 

20 

B 

70 

0 

0 

0 

0 

10 

5 8 

4 

13 

12 5 

15 

14 4 

45 

43 2 

19 

18 3 

13 

12 5 

104 

60 4 

Total 

19 

11 

23 

13 4 

82 

46 5 

39 

22 7 

21 

12 2 

172 



Study of table 3 reveals that the preponderant percentage of cases (60 4 
per cent) falls into the group m which the involvement was grade 4, the 
others follow m the order 1, 2, and 3 Furthermore, it will be seen that 
no important relationship can be drawn between extent of involvement and 
degree of improvement Patients whose entire colon was involved seemed 
to respond equally as well to treatment as did those who had involvement 
of only one segment 

Further study of these cases will reveal that, while the amount of bowel 
involved has no material relation to the response to treatment, the activity 
of the disease and the length of time a patient has been ill are definite factors 
which affect the response to treatment Even though there is involvement 
of the entire large intestine, if the degree of activity of the disease is mild, 
the response to treatment is quicker and more actively sustained, the relief of 
symptoms is more likely to be complete than if the bowel is involved by more 
active disease Ob\ lously, when the disease has lasted for months or 3 ears, 
its continuous onslaught on the bowel will produce damage which ma} be 
irreparable That the length of time the patient has had the disease hears 
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some relation to the response to treatment is illustrated by table 4 This 
table would suggest that the benefits to be expected from treatment of chronic 
ulcerative colitis bear an inverse ratio to the duration of the disease No 
one can say just how large a part the administration of serum plays in the 
therapeutic response in these cases The fact that relief is frequently dra- 
matic, improvement is rapid, and piogressive and complete restoration to 
normal occurs, suggests that the administration of serum plays a part in 
the improvement The fact that improvement is usually slow, even though 
progressive, would suggest the importance of all the other accessory thera- 
peutic endeavors 

Table IV 


Relation of Grade of Improvement and the Duration of Symptoms before Treatment 



Grade of Improvement 



i 

0 I 

1 


2 


5 

i 

1 


Duration 











Total 

Cases 

i 

Cases j 

Cases 

i 

Cases 

Cases 


Num- 

ber 

Per 

Cent 

IB 

Per 

Cent 

IB 

Per 

Cent 

H 

Per 

Cent 

Num- 

ber 

Per 

Cent 


1 year or less 

7 

11 

6 

10 

20 i 

32 

12 

19 

17 

27 

62 

1 to 5 years 

8 

10 

9 

12 

37 

48 

19 

25 

3 

4 

76 

5 years or more 

6 

14 

9 

21 

16 

38 

n 

16 

4 

10 

42 

Total 

21 


24 


73 


[ 38 

1 


24 

1 

1 

ISO 


This review would further substantiate the opinion previously expressed 
that surgical interference in these cases should be confined to complications 
of the disease for many of the patients, even though they make but little 
immediate response, will in the course of montlis improve and finally the 
disease will be completely arrested as far as any intestinal symptoms are 
concerned 

Another interesting point concerning intestinal disorders was observed 
during the time that this series of cases of chronic ulcerative colitis was 
studied In cases of diarrhea the patients were sent to the laboratory for 
culture of the stools Table 5 illustrates the number of these cases in which 
the diplostreptococcus was found, but in which there was no objective evi- 
dence of chronic ulcerative colitis These cases represent only a very small 
fraction of the cases of diarrhea in which cultures for this organism were 
made during the period of this study Several of the patients in these cases 
passed blood later during an attack of acute pharyngitis Others who had 
an irritable colon improved as a result of the administration of anticohtis 
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vaccine Others experienced an attack of diarrhea following the adminis- 
tration of too large a dose of the vaccine These observations would sug- 
gest a subclinical condition of colitis and would suggest the nature of treat- 
ment advisable in selected cases of this type 

Table V 


Cases in Which the Diplostreptococcus Was Present without Objective Evidence of Chronic 

Ulcerative Colitis 


Final Diagnosis 

Cases 

Irritable colon 

16 

Deficiency diarrhea 

3 

Subacute purulent appendicitis 

1 

Typhoid fever 

1 

Amebic dysentery 

1 

Diverticulosis 

1 

Tuberculous enteritis 

1 

Rectal abscess 

1 

Chronic infectious arthritis 

1 

Simple diarrhea 

1 ’ 


Summary 

The importance of a well-ordered program of treatment in cases of 
chronic ulcerative colitis cannot be overemphasized When all objective 
tests point to a diagnosis of chronic ulcerative colitis, even though positive 
cultures for the diplostreptococcus are not obtained, specific treatment should 
be given The number of attempts which should be made to culture rectal 
discharges and to culture the lesions directly through the proctoscope re- 
mains unsettled In many cases in which the culture is reported “ negative ” 
on first culture, the culture will become “ positive ” on repeated cultures 
This fact emphasizes the difficulties of making cultures of the stools and 
the importance of following details of a well-ordered technic 

Response to treatment vanes inversely with duration of the disease and 
directly with its activity and severity Patients who harbor the diplostrepto- 
coccus of colitis and who have diarrhea, even though they have no procto- 
scopic evidence of the disease, may be saved much trouble by undergoing 
treatment for subclinical types of colitis 




FURTHER OBSERVATIONS ON RAPID 
HYPOSENSITIZATION ' 

By G L Waldbott, M D , F A C P , and M S Asciier, M D , 

Dciioit, Michigan 

Recent textbooks on allergy make only little mention of rapid h}po- 
sensitization f treatment and only a few clinicians have given this method 
serious consideiation The method of administering small increasing doses 
of antigen at short intervals was first introduced by Besredka’^ for the 
avoidance of serum leactions aftei he had observed that in animals the 
re-injection of a sublethal dose of antigen resulted m a temporary state of 
anti-anaphylaxis and that during this state larger doses of antigen could 
be moie readily tolerated 

In 1930 Fieeman* adopted this method of treatment for the relief of 
patients with hay-fevei and asthma His case leports, however, rathei 
tend to discourage its application for clinical use He was forced to add 
epinephrine to each injection because of the occurrence of severe consti- 
tutional leactions, yet, in spite of this precaution such reactions occurred 
Tuft® and Blankenhoin® lepoited cases of shock and death following in- 
jections of horse serum in patients in whom desensitization had been at- 
tempted by giving increasing doses at short intervals 

For some time past, we have attempted to adapt this method to clinical 
application m allergic patients suffering fiom asthma and hay- fever At 
first we met with little success because of the frequency of severe reactions 
In a preliminary report we concluded that this procedure was not devoid 
of danger Our interest was greatly stimulated after we had begun to use 
co-seasonal treatment for hay-fever and asthma This mode of treatment 
taught us two principles u^hich we found to be the key to any form of 
hyposensitization, namely, to start with a sufficiently small dose and to 
gauge the dose of subsequent injections from the size of the local wheal 
obtained on the site of the previous one 

Indications 

With co-seasonal tieatment, we found as have Vaughan,® Phillips ® and 
others that piompt relief from hay-fever can be established m many in- 
stances The beneficial results, however, are often transient and m the 
severe cases inadequate (especially is this true in pollen asthma) If more 
lasting results are to be obtained it is essential to reach a highei final dose 

* Received for publication January 25, 1937 

fThe term “hyposensitization” is used by some in order to indicate that "complete” 
desensitization, as in an anaphj lactic animal, is impossible in man We do not believe that 
such a distinction is possible since in man no one has ever given, for the purpose of desen- 
sitization, doses corresponding even approximately to those given to an anaphylactic animal 
per kilogram of body weight However, we shall adhere to the common nomenclature to 
avoid confusion 
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Recent experience has convinced us that in severe chronic asthma in which 
the causative antigens are known this is the method of choice Another 
mam indication for this tieatment exists in patients with hay- fever or 
asthma m whom the time for treatment is limited It has also proved 
successful in cases of atopic eczema of known etiology In cases of marked 
multiple sensitivity in which the diet was greatly restricted, it has been of 
great value to us m the effort to counteiact sensitization to those antigens 
which were most important m keeping up the patient’s nutritional state 
We are particularly referring to rapid hyposensitization against such foods 
as milk, wheat and egg Although we have only a limited experience with 
the prevention of “ allergic ” shock following therapeutic or prophylactic 
injections of animal serum, we believe that the principles advocated here are 
applicable to any form of serum therapy 

Technic 

Our technic is as follows The initial dose should be such that the 
lesulting wheal from the injection will ha^e subsided within 45 minutes 
This can be accomplished if we use, for example, a dose as low as % Noon 
unit (0 0005 mg ) of pollen extract, m an average pollen case In the more 
sensitive individuals this dose is reduced , in the less sensitive ones as high 
as 3 units (0 003 mg ) to 5 units (0 005 mg ) are given as the initial dose 
This infers, of course, that the patient has actually been found to be sensitive 
to the specific antigen and that a larger dose will produce the usual local 
reaction As a guide we routinely perform scratch tests at first Should 
they be markedly positive (as in case 2, in which a scratch test with ragweed 
extract produced a generalized reaction), we repeat the tests after an interval 
of 15 to 20 minutes in order to establish local wheals repeatedly After 
having thus produced modeiate sized wheals one can more easily build 
up the first intradermal doses As antigens we employed mostly pollen but 
also any of the other inhalants, foods, and other substances which we felt, 
by skin tests and clinical evidence, were of primary importance We fre- 
quently used combinations of various antigens No different therapeutic 
response was noted whethei the injection was given mtradermally or sub- 
cutaneously The intradermal injections, however, because of the more 
distinct appearance of the wheal, were of greater service as a gauge for 
further treatment 

If the preliminary injections result m no, or little local whealing the 
subsequent ones may be given at verj shoit intervals (10 to 15 minutes) 
and the increase may be from 50 to 200 per cent of the previous dose 
After the desired wheal is obtained, the injections must be increased more 
slowly (from 10 to 30 per cent of the previous dose) and the intenals made 
longer (from 2 to 6 hours) If no swelling is obtained upon the rapid 
increase of doses and frequent injections the case should be re-investigated 
and search for other antigens be made 
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If too laige a swelling occurs oi if an aggravation of the existing symp- 
toms takes place, the treatment should be discontinued for 6 to 8 hours 
and then icneued with lower doses 

Reactions 

Maiked local edema at the site of injection may be indicative not only 
of an eaily leaction, if it appeals rapidl)% but also of a delayed “allergic” 
reaction This may occui six to ten hours after the treatment had been 
admimsteied If an early constitutional leaction is encountered, we give 
no, or very little epinephrine ( /4o to Mo c c ) as the use of epinephrine may 
mislead us in gauging the doses for the subsequent treatment This is in 
contiast to the technic advocated by Fieeman who administered epinephrine 
fiequently togethei with the antigenic extract After a generalized reaction 
has OCCUI led we discontinue the injections for a given period and decrease 
the subsequent doses In such a case it is sometimes desirable to stop the 
treatment foi a whole day and to continue with smaller doses without a sub- 
sequent immediate increase 

In “ intravenous ” or “ backscepage ” reactions (Waldbott and Ascher ®) 
which are evidenced by their immediate onset (within 10 seconds to 
a few minutes) and occasionally by bleeding upon the site of injection, 
epinephrine is, of couise, indicated in laige doses 

As a uile we do not set ourselves a definite goal as to the final dose In 
the effoit to reach too high a dose one may produce constitutional reactions 
and thus defeat the purpose of the treatment, namel}-, immediate improve- 
ment We do, however, often reach a final dose as high as is customaiy 
III hyposensitization treatment 


Results 

In discussing the results obtained, two questions should be dealt with 
separately Firstly, is it possible to reach safely large doses in a relatively 
short peiiod of time? Secondly, how does the improvement resulting from 
this treatment compai e with that attained by other methods ? Chart 1 pre- 
sents data bearing on the first point from a group of seven consecutive cases 
and indicates that within a period of four to seven days, doses as high as 
8000 units of pollen extract can be i cached without untoward effect It 
should be emphasized that all the cases included here were found definitely 
sensitive to the antigens administered Even in cases in which constitu- 
tional leactions occurred relatively large doses could be reached as seen m 
chart 2 

In comparing end results with those obtained by other methods the 
question of proper contiols is very complicated Practically anything may 
“ cure ” an asthmatic at any time Especially m the chronic asthmatic such 
measures as hospitalization, discontinuance of epinephrine or other drugs 
and such natural means of relief as the termination of a pollen season, of 
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a fungi season, of an infection, etc , may contribute to or induce a “ cure ” 
Furthermore, a patient apparently " cured ” for a considerable period of 
time may at any time under certain cncumstances have a flare-up of the 
previous disease merely because of an unusually heavy exposure to antigens 
to which a latent sensitivity may exist That previously positive skin reac- 



Duration in dajs 

Chart 1 demonstrates how relatnelj high doses of extract can be reached in a short time 

111 se^en consecuti\e pollen cases 
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tions become negative after administration of antigen at short intervals 
was recently shown by Rackemann and Wagner ^ This, however, again 
cannot be considered a criterion of a “ cure ” To speak of a “ percentage 
of cure,” as it is often done, particulaily in connection with hay-fever 
therapy, is again subject to the above objections 



Duration in days 


Chart 2 demonstrates the increase in doses following constitutional reactions in four selected 

pollen cases 

\ 

\ 
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Conforming with the purpose and the indications of this method of 
eatment and the difficulties involved m establishing adequate methods of 
introl, we therefore do not concern ourselves with the late effects of this 
eatment, but are merely recording the clinical improvement, i e , the relief 
1 symptoms noticeable during a period of several weeks In the pollen 
Lses of this series this period of time extended throughout the respective 
illen season All our patients were instructed to return to the office or 
► notify us immediately upon the return of any symptoms at any time A 
;cent follow-up on the cases included here, assured us that this instruction 
id been carried out and reaffirmed our previous opinion 

The treatment had been administered to more than 300 patients Of 
lese we selected 146 in whom we felt that as adequate a conti ol as possible 
id been established We are referring here to the discontinuance of other 
lerapeutic measures, to the lack of success with such measures, to the length 
f time during which the patients had been under our observation before 
nd after the treatment, as well as to the general trend of allergic symptoms 
3 influenced by the climatic condition of the respective season In these 
atients we, furthermore, had evidence to believe that the antigens used 
'ere the primary causative agents 

Among these 146 cases, there were 78 with hay-fever, 61 with asthma, 
r asthma combined with hay-fever, 7 with atopic eczema Fifty-two be- 
ime entirely free from symptoms, the improvement becoming noticeaole 
nmediately after the first few injections 83 patients were considerably 
nproved, 11 failed to respond to the treatment Among the 83 patients 
dio were “ considerably improved,” 21 had what we considered to be late 
eactions, which were evidenced by a temporary aggravation and which 
.'ere followed by subsequent freedom from sj'mptoms With our advanc- 
ig experience the number of these reactions has been reduced Most of 
be asthmatics had been m a rather severe asthmatic state Thirty-nine 
ut of the 61 had to be hospitalized Of these 39, only four failed to show 
efinite improvement 

The following are the protocols of three representative cases 

Case Reports 

Case 1 Mrs F B , aged 46, was admitted to Grace Hospital on June 4, 1936 
t the height of the grass pollen season with a severe attack of bronchial asthma 
)he had been treated by such measures as epinephrine, % to 1 c c , eight times a day, 
plates, barbiturates, inhalation of stramonium powders, iodides by mouth and intra- 
enously, and, at intervals of two to three days, injections with various antigenic sub- 
tances to which she had shown positive reactions In spite of this tlierapy the asth- 
natic state persisted On the tenth day of admission all medication was discontinued 
^s no improvement took place during the two following days, 1 Noon Unit (0001 
ng ) of a combination of grass pollens (Orchard Grass, June Grass, Red Top, and 
timothy) was given intradermally, after preliminary scratch testing had shown two 
0 four plus reactions to these pollens Subsequent injections with a moderate in- 
:rease were given at three hourly intervals so that a dose as large as 4500 units (4 S 
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mg ) was reached on the fourth day After the third injection there was a definite 
subsidence of the asthmatic symptoms She was discharged from the hospital on the 
eighteenth day and remained under our observation for two more months, free from 
asthma 

Comment This patient represents a typical instance m which hospitali- 
zation and other methods failed Heie a rathei high dose of antigen was 
reached within a short time, giving prompt and lasting relief 

Case 2 Miss I D , aged 35, was seen in a severe asthmatic state on September 
2, 1933, having had perennial allergic asthma for 18 jears The patient had pre- 
viously shown a marked sensitivity to the common pollens, epidermals and to a large 
number of foods On checking the dermal tests a marked generalized reaction was 
encountered within one minute after the application of a drop of concentrated extract 
of short ragweed upon the scarified skin According to the patient’s statement a 
similar experience had occurred previously when she was given an injection of Mo 
Noon unit (0 0001 mg ) of ragweed pollen intradermally Being aware of this 
sensitivity we endeavored to produce frequent local wheals without injections, namely, 
by applying a drop of ragweed extract for a graduated period of time upon the scari- 
fied skin and washing it off at first after one second, then three seconds, then eight 
seconds, etc, at intervals of from one-half to two houis judging the time interval 
from the size of the local wheal produced At the end of the second day tlie patient 
could tolerate the extract on the scarified skin for 20 minutes without producing a 
generalized reaction A marked local edema had ensued after each application On 
the third day it was possible to inject a dose of Mo unit (0 00002 mg ) ragweed pollen, 
this was followed up at intervals of two hours by Ms unit (0 00003 mg), Mo unit 
(0 00005 mg), Moo unit (0 00008 mg) On the sixth day 150 units ( 15 mg) was 
reached Upon the second application of the extract to the skin the asthmatic con- 
dition distinctly improved Soon after the first intradermal injection the patient 
became free from asthma with the exception of slight attacks at night, which subsided 
entirely after two more days, in spite of the fact that the ragweed pollen season had 
not yet been terminated 

Comment In this case an unusually marked degree of sensitivity was 
combated by rapid hyposensitization treatment The production of local 
wheals either by scratch or subcutaneous application of the antigen must have 
been instrumental m bringing about prompt relief While unquestionably 
various other antigens were contributing to this patient’s asthmatic condi- 
tion, the control of what appeared to be the principal reactor at that time, we 
believe, aborted the attack 

Case 3 Miss T F , 52 years old, had had severe attacks of asthma during the 
past 10 years lasting as a rule from late May to the middle of October Two sisters 
had also been suffering from allergic asthma On skin testing positive reactions to 
the glass pollens, the ragweeds, orris root, wheat and egg were obtained Admitted 
to the Charles Goodwin Jennings Hospital on August 11, 1936, with severe asthma, 
she was treated with a combinatiorr of antigenic extracts 1 to 4 units (0 001 to 0 004 
mg ) of pollen in conjunction with epinephrine, ephednne, barbiturates The con- 
dition became progressively worse In addition to 4 to 6 daily doses of epinephrine, 
opiates, calcium, iodides, oxygen and glucose intravenously were resorted to On 
the fourth day of admission when the patient was seen by one of us (G L W ) all 
medication was discontinued except for Mo or Mo c c , of 1 1000 epinephrine given 
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about two to four times m 24 hours This resulted in no change of the severe asth- 
matic state The following morning the patient was placed on a rapid hyposensiti- 
zation regime starting with an initial dose of %o unit (0 0001 mg ) of pollen extract 
with a very slight increase of doses at hourly intervals The first five injections did 
not cause local swelling When a slight wheal was obtained with the sixth dose, 2 
units (0 002 mg ), a decided improvement was noted However, the asthma did not 
completely subside For the following injections another extract was employed with 
which no more wheals were obtained in spite of a lather marked increase in doses 
(It was determined later that this extract had not been made up in the usual manner 
and was of very little potencj ) The asthma recurred and became gradually worse 
until the patient again was in a critical condition An intramuscular injection of 50 
c c , of serum from a patient recovered from pollen asthma was of no avail Assum- 
ing that the lack of response to the treatment might be due to the insufficient potency 
of the extract it was replaced, without the patient’s knowledge, by the one previously 
used The initial dose %o of 1 unit (0 0001 mg ) produced a wheal of about 2% cm 
in diameter with pseudopods Relief was noted after 20 minutes Subsequent treat- 
ments were given at intervals of one to three hours Although the doses were in- 
creased only very slightly, local reactions occuned after each injection On August 
23 a dose of 80 units (0 8 mg ) was reached The patient was discharged from the 
hospital a few days afterwards 

Comment This represents another patient with severe asthma in a criti- 
cal state m whom various therapeutic measures had failed Here again, 
the improvement coincided with the pioduction of local reactions, by the 
antigen The failure to elicit such reactions apparently resulted in a re- 
lapse An impotent extract accounted for this fact It is noteworthy that 
the dose of 0 1 unit failed at first to elicit a local reaction while after four 
days, It resulted in definite wheals 

Conclusions 

1 Rapid hyposensitization, we believe, deserves a definite place in the 
treatment of allergic diseases Particularly in the severe asthmatic in whom 
the causative antigens are known, it has proved to us to be the method of 
choice 

2 Successful treatment by this method is dependent on the administra- 
tion of the proper antigen or combination of antigens, i e , those which foim 
the patient’s dominant sensitivity 

3 The danger of causing constitutional reactions or of aggravating 
existing symptoms can be obviated if one abides by the following pi inciples 

0 . The initial dose should be sufficiently low so as not to produce much 
local swelling 

h The doses and intervals between treatments should be carefully gauged 
for each individual injection, the principal guide being the degree of local 
edema which is produced b}'^ the previous one 

c An incipient constitutional reaction Avhich may merely manifest itself 
by a temporary aggravation of existing symptoms should be recognized and 
carefulty guarded against by a readjustment of the proposed schedule of 
treatment 
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d No epinephrine, or as little as possible, should be used in conjunction 
with the treatment m order not to interfere with the production of a local 
swelling 
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THE THERAPEUTIC USE OF VENESECTION IN 

POLYCYTHEMIA ^ 

By D J Stephens, M D , and Nolan L Kaltreider, M D , 

Rocheste), New Y 07 k 

Although venesection has been used for many years as an emergency 
measure m erythremia, its general use as a therapeutic agent in this disease 
has been considered contraindicated on the giounds that reduction of the 
blood level by this means would act as a further stimulus to erythrocyte 
production ^ Recent investigations, however, have indicated that this as- 
sumption may be unwarranted Falconer " has shown that the repeated 
removal of from 200 to 600 c c of blood at intervals of from a few days to 
three weeks did not increase the reticulocyte percentage above normal limits 
Reimann and Breuer ® have studied the effects of systematic venesection in 
seven patients with polycythemia vera Reduction in the red blood cell and 
hemoglobin level was accomplished by repeated bleeding over a period of 
several weeks The resulting symptomatic and hematologic remissions were 
maintained for an average period of two years without further treatment 
Detailed studies of the effect of venesection on the various other hematologic 
and circulatory abnormalities characteristically found in polycythemia have 
not been encountered in the literature 

This communication reports the results of a study of the therapeutic 
effect of venesection m the treatment of five cases of erythremia in whom 
the use of phenylhydrazine was considered inadvisable because of age or a 
history of previous vascular thrombosis * In addition to clinical observa- 
tions and determination of the red blood cell and hemoglobin levels and the 
reticulocyte percentage, studies of the hematocrit, blood volume, blood vis- 
cosity and, in some instances, circulation time and oxygen saturation of the 
arterial blood were made before, during and after periods of bleeding Two 
(R R and A G ) of the five patients studied presented the characteristic 
picture of polycythemia vera, without demonstrable cause for the high hemo- 
globin and red blood cell levels Patients M M and M P have also been 
considered instances of polycythemia vera, although cardiac lesions, which 
may have led to some degree of anoxemia, were demonstrable , both exhibited 
splenomegaly and increased blood volume, usually not observed in the “ sec- 
ondary ” types of polycythemia The polycythemia of patient S W was 
apparently secondary to pulmonary fibrosis 

Methods 

Venesection was accomplished either by the multiple S}'ringe method or 
by the withdrawal of blood through a large needle into a flask under negative 

* Received for publication January 28, 1937 

From the University of Rochester School of Medicine and Dentistry and the iiMical 
Clinics of the Strong Memorial and Rochester Municipal Hospitals, Rochester, New York 
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pressure induced by suction As a rule, 500 c c of blood were withdrawn 
at inteivals of fiom one to thiee da)s until the desired led blood cell, hemo- 
globin 01 hematocrit level was leached In general, an attempt was made 
to 1 educe the hematoci it to a normal or slightly subnormal value Red blood 
cell and white blood cell counts weie estimated with the use of pipettes and 
counting chambers certified by the U S Bureau of Standards For each 
red blood cell determination the average of two counts made m the usual 
manner was taken Hemoglobin values were estimated m the Sahh hemo- 
globmometei , frequently calibrated by oxygen capacity Reticulocyte counts 
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Fig 1 


weie made m “ wet ” prepaiations, stained with cresyl blue, 1,000 cells were 
counted for each deteimmation The lelative volume of the red blood cells 
was determined by the Wintrobe hematoci it method ® Blood viscosity was 
determined by means of the Hess viscosimeter at loom temperatuie Blood 
velocity was determined as the arm to tongue circulation time by the Decholm 
method The blood volume was estimated by the method of Keith, Rown- 
tree and Geraghty,® as modified by Hooper, Smith, Belt and Whipple ^ We 
have some doubt as to whether the values obtained for blood volume in the 
presence of a high hematocrit value represent a close approximation of the 
actual volume of circulating blood when determined by this method There 

* The decholm-sodium used in these experiments was generously supplied by the Riedel 
de Haen, Inc 























THE THERAPEUTIC USE OF VENESECTION IN POLYCYTHEMIA 1567 


IS reason to believe that complete mixing of the dye may not occur in the 
time interval allowed to elapse between the injection of the dye and removal 
of the sample for detei mination of the dye content of the plasma, because 
of the marked increase of the blood viscosity and slowing of blood flow 
The values obtained are piobably lower than the actual blood volume Al- 
though there may be some doubt as to the reliability of the absolute values 
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Fig 2 

obtained in the presence of a high hematocrit and increased blood viscosity, 
a comparison of the effect of therapy on the blood volume estimations is of 
interest and some significance 

The following case reports are supplemented summaries of hemato- 
logic observations piesented in figures 1 to 4 and table 1 Some of the 
earlier observations in case 1 were made by Drs S H Bassett and A 
Hurtado in connection with studies of the iron balance 
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Fig 3 
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Table I 


Sub- 

ject 

Date 

1 

R B 
C 

Mil- 

lions 

Hgb 

Grams 

Hem- 

ato- 

crit 

Per 

cent 

Mean 

Corpus- 

cular 

Volume 

Cubic 

Microns 

Mean 

Corpus- 

cular 

Hemo- 

globin 

T-y 

Remarks 

A G 

2-20-35 

9 08 

19 8 

64 8 

71 4 

21 6 

Before venesection 


3-11-35 

5 68 

12 0 

42 5 

74 6 

21 1 

After venesection 


12-28-35 

6 53 

13 5 

45 0 

68 6 

20 6 

9 months after venesection 


6- 2-36 

7 74 

17 9 

56 0 

72 4 

23 1 

15 months after venesection 


7- 2-36 

3 66 

10 5 

36 0 

98 2 

28 2 

2 weeks after phenylhydrazine 


8-18-36 

6 07 

17 3 

54 0 

89 0 

28 5 

8 weeks after phenylhydrazine 

M M 

4- 1-33 

7 08 

19 9 

66 0 

93 2 

26 2 

Before treatment 


4-30-33 

4 77 

12 2 

40 0 

84 0 

25 6 

2 weeks after phenylhj drazine 


9-22-33 

6 80 

18 9 

61 0 

88 4 

27 8 

4 months after phenylhj drazine 


10- 3-33 

6 15 

15 7 

53 0 

86 6 

25 2 

After venesection 


12- 5-33 

5 96 

15 0 

50 7 

85 1 

25 2 

After venesection 


1-29-35 

5 82 

18 6 

60 5 

104 0 

32 0 

After phenylh> drazine for one j ear 


10-15-35 

4 94 

12 3 

41 0 

83 0 

24 9 

1 month after venesection 


5-26-36 

1 

5 60 

15 5 

45 0 

80 3 

27 7 

8 months after venesection 
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Case Reports 

Case 1 S W , a 56 year old foundry worker, was admitted to the hospital on 
May 12, 1931 complaining of shortness of breath, “purplish color of the skin” and 
smothering sensation under the sternum of one year’s duration About six weeks 
before admission these symptoms became more intense On admission the patient 
was orthopneic, and the respirations and pulse were rapid The mucous membranes 
and nail beds were deeply cyanosed The letinal veins were engorged and the neck 
veins greatly distended Moderately coarse rales were scattered throughout the entire 
chest The heart was markedly enlarged to the left The liver was enlarged, but 
the spleen was not felt There was pitting edema over the lower extremities 

The blood findings were as follows red blood cells 7,300,000 per cu mm , hemo- 
globin 19 5 grams per 100 cc, hematocrit 67 7 per cent and white blood cells 11,600 
per cu mm The electrocardiograph showed right axis deviation Roentgenogram 
of the chest revealed the heart to be greatly increased in all of its diameters The 
pulmonary fields showed diffuse, fine reticular fibrosis, in addition to soft mottling 
and feathering over the lower fields The vital capacity was 650 c c 

The patient was treated by venesection (1,000 cc ) and oxygen inhalation and on 
discharge one month later was much improved 

The patient was next seen in September 1931 and April 1932, at which time he 
was again dyspneic and orthopneic at rest The pertinent findings in reference to 
the blood are shown in figure 1 With the removal of a total of 2,100 c c of blood, 
the red blood cell count, hemoglobin, hematocrit, blood volume and viscosity fell to 
slightly below the average values for normal individuals There was no appreciable 
increase in the reticulocyte percentage The oxygen saturation of the arterial blood 
rose from 67 to 87 per cent When the patient was discharged from the hospital on 
June 27, 1932, his cardiac compensation was good for moderate activity and dyspnea 
was considerably ameliorated 

Twelve months later, the patient was again seen because of recent increase in 
dyspnea The blood findings are given in figure 1 and show that there was again a 
marked increase in the red blood cell and hemoglobin level After a series of vene- 
sections the level was again reduced to the normal zone where it remained for 
approximately two years It is significant that none of the periods of bleeding in 
this patient were followed by any increase in the reticulocytes 

Case 2 R R , a 40 year old brewmaster, was seen m this clinic in June 1934, 
because of a hematoma of the left thigh which had appeared following a fall At this 
time the spleen was not felt and the red blood cell and hemoglobin levels were within 
normal limits 

In May 1935, the patient was readmitted to the hospital because of inability to 
talk and use the right arm and leg For several weeks his wife had noted that the 
face and hands were becoming increasingly red and dusky Examination revealed 
a red discoloration of the skin, particularly noticeable on the face, neck, hands and 
mucous membranes The retinal veins were engorged and there was a small retinal 
hemorrhage lateral to the left disc The spleen was palpable two fingers-breadth 
below the costal margin Neurological examination showed right facial weakness and 
complete paralysis of the right arm and leg Details of tire examination of the blood 
are given in figure 2 In addition to these, the white blood cell count was 36,400 per 
cu mm and the icterus index, 32 

During a period of 5 days a total of 2,000 c c of blood was removed by vene- 
section Immediately after venesection the serum proteins were decreased to 4 4 
grams per cent This period of venesection was followd by an increase in the 
reticulocyte to 6 3 per cent 

Six weeks later, because of an increase in the blood counts (figure 2), an addi- 
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tional 1,200 cc of blood were removed This was followed by a maximum leticulo- 
cyte response of only 1 7 per cent 

After the patient was discharged m July 1935, approximately 3,000 c c of blood 
were removed over a period of a year There has been partial improvement in the 
paralysis and dysarthria and he has remained free of further symptoms referable to 
polycythemia The spleen has not been palpable during the past year Blood studies 
obtained in October 1936 through tlie courtesy of the patient’s physician. Dr C B F 
Gibbs, were as follows Red blood cells 6,130,000 , hemoglobin 9 2 grams per 100 c c , 
hematocrit 31 per cent, reticulocytes 0 8 per cent, white blood cells 16,600, icterus 
index 8 and blood viscosity 3 6 From July 1935 to October 1936 the mean coi- 
puscular volume fell from 76 to 51 cubic microns and the mean corpuscular hemo- 
globin from 24 to 15 micromicrograms 

Case 3 M P , a 56 year old housewife, complained of dull aching pain in the 
left upper abdomen of two years’ duration During the past several months she had 
fioted progressive enlargement of a mass in the left upper abdomen In addition 
there had been dizziness and faintness occurring frequently during the past few 
months and sensations of burning of the feet There had been several recent epis- 
taxes In childhood she had had rheumatic fever and since the age of 25, until the 
past two years, she had had seasonal hay fever and asthma, occurring in the autumn 
At the age of 50, she had experienced an episode of severe precordial pain, accom- 
panied by prostration and collapse Since that tune she had taken digitalis regularly 
In February 1935 physical examination showed a dusky violaceous discoloration 
of the face, neck and hands The mucous membranes were deep red in color The 
retinal veins were engorged The heart was enlarged to the left and to the right, 
the pulmonary second sound was accentuated A loud, rough, systolic murmur was 
transmitted from the apical region to the axilla The spleen was markedly enlarged, 
extending downward to the iliac crest The liver edge was palpable three fingers- 
breadth below the costal margin 

The blood findings are given in detail m figure 3 Other pertinent findings were 
White blood cells 14,100 per cu mm with a normal differential count, mean cor- 
puscular volume 69 cubic microns , mean corpuscular hemoglobin 19 micromicrograms 
Electrocardiographic tracing showed right axis deviation Roentgenogram of the 
chest showed increased linear markings with fine feathering of both pulmonary fields 
The heart was enlarged in all of its diameters 

Between February 15 and Maich 7 a total of 1,700 cc of blood was removed by 
venesection Reduction of the red blood cell count was followed by symptomatic 
improvement and a slight reduction in the mean corpuscular volume and hemoglobin 
and in the size of the spleen During and after the period of bleeding there was no 
significant change m the white blood cell count or the differential count 

After discharge from the hospital digitalis was continued in maintenance dosage 
Up to the present time, 20 months after venesection, there has been no significant 
change m the blood picture and there have been no symptoms referable to poly- 
cjthemia The spleen has remained at about the same size as when discharged from 
the hospital Following venesection, this patient has maintained a mild degree of 
hypochromic, microcytic anemia without symptoms and without evidence of hemolysis 
or of excess red blood cell regeneration 

Case 4 A G , a 55 year old housewife, was first seen m this clinic in 1930 at 
which time a diagnosis of duodenal ulcer was made Examination of the blood 
showed no abnormalities at that time The red blood cell count was 5,500,000 per 
cu mm , hemoglobin 14 2 grams per 100 c c 

The patient was admitted to the hospital m February 1935, complaining of fre- 
quent dizzy spells and increased color of the face and hands of sereral months’ dura- 
tion On examination deep red color of the face and hands r\as noted The retinal 
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veins were dilated The heart and lungs were negative The lower border of the 
spleen was felt five fingers-breadth below the costal margin The liver edge was at 
the costal margin The left foot and the lower left leg weie cyanotic and swollen, 
apparently due to thrombosis of the deep veins of the leg 

Laboratory data in addition to those charted m figure 4 revealed an oxygen 
saturation of the arterial blood of 94 per cent, icterus index of 8, and a white blood 
cell count of 9,800 per cu mm with a normal differential count Roentgenogram of 
the chest showed no pulmonary or cardiac abnormalities 

During a period of 14 days a total of 3,370 c c of blood was removed by repeated 
venesection The maximum reticulocyte count during and after the period of bleeding 
was 1 2 per cent At the time of discharge from the hospital the abdominal symp- 
toms, the dizziness, faintness and the pain in the left foot had disappeared The 
spleen decreased in size so that it was no longer palpable 

The patient was observed at intervals in the Out-Patient Department The symp- 
tomatic and hematologic remission induced by venesection continued for approximately 
one year In February 1936 occasional dizziness was experienced, during the next 
four months the frequency of the attacks increased and there was a gradual rise in 
the number of red blood cells The spleen again became palpable two fingers-breadth 
below the costal margin In June 1936 it was decided to observe the effect of a course 
of phenylhydrazine for comparison with the effect of venesection During the period 
of hemolysis the reticulocytes increased to 48 per cent, mild jaundice appeared and 
was accompanied by an increase in the icterus index to 30 During the period of 
blood destruction the serum proteins increased from 6 3 to 7 2 grams per cent and 
the white blood cell count from 6,450 to 21,100 per cu mm with some increase in the 
percentage of neutrophiles , no immature white or red blood cells appeared in tlie 
peripheral blood The white blood cell count and differential count, the icterus index 
and the serum protein returned to pre-treatment levels within three weeks after dis- 
continuance of the administration of the drug The dizziness disappeared with the 
reduction in the blood level, but there was no significant change in the size of the 
spleen Within two months the red blood cell count had risen to the pre-treatment 
level (figure 4) and symptoms had returned A second course of treatment with this 
drug was given with similar results In this patient the administration of phenyl- 
hydrazine Avas accompanied on both occasions by marked increase in ulcer symptoms, 
so that she refused to take a maintenance dose of the drug 

Case 5 M M , a 40 year old stenographer, was admitted to the hospital in 
April 1933 complaining of fainting and dizzy spells of six years’ duration Her 
complexion had always been ruddy, but during recent years the bluish red color of her 
face, neck and hands had increased There was a history of frequent epistaxes In 
childhood she had had scarlet fever, chorea and poliomyelitis At the age of 24 right 
salpingectomy and oophorectomy was done and at 27 she had peritonitis following an 
abortion At 34 tlryroidectomy was performed 

Physical examination showed bright, bluish red color of the face, neck, upper 
chest, hands and legs There was slight exophthalmos and the retinal veins were 
engorged The area of cardiac dullness was enlarged to the left, tliere was a pre- 
systohc thrill at the apical area, with systolic and presystohc murmurs Blood pres- 
sure 160 systolic, 100 diastolic The spleen was palpable three fingers-breadth below 
the left costal margin 

The hematologic picture is shown in table 1 The white blood cell count was 
7,900 per cu mm Differential count rvas as follows neutrophiles 58 per qent, 
lymphocytes 24 per cent, monocytes 5 per cent, eosinophiles 10 per cent and baso- 
philes 3 per cent Roentgenogram of the chest showed prominent linear pulmonary 
markings and cardiac enlargement The electrocardiogram was normal 

During a period of 14 davs, the patient received a total of 1 8 grams of phenyl- 
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hydrazine hydrochloride Two weeks later the blood level was slightly below normal 
(table 1) The viscosity of the blood fell from IS to 6 and the blood volume from 
91 c c to 72 c c per kilogram of body weight Following the administration of tlie 
drug the symptoms were ameliorated Witliin two months, in spite of the admin- 
istration of small doses of the drug, the symptoms began to increase and the blood 
level began to rise j 

She was readmitted to the hospital in September 1933 because of a convulsive 
seizure The blood viscosity was 17 During a period of two months 2,000’'c c of 
blood were removed by six venesections The maximum reticulocyte response during 
this period was 2 0 per cent 

In February 1934 the red blood cell count was again elevated and phenylhydrazine 
(10 gram) was again given This course of the drug was followed by thrombosis of 
the left dorsalis pedis arter}"^ During the following 18 months the patient was fol- 
lowed at frequent intervals in the Out-Patient Department, receiving a total of 7 6 
grams of phenylhydrazine in doses varying from 01 to 0 3 gram per week During 
this time there was progressive increase in the hemoglobin, hematocrit, viscosity and 
the mean corpuscular volume, although there was little change m the number of red 
blood cells (see table 1 under date 1/29/35) At this time the patient was having 
frequent fainting episodes and complained of tingling of the fingers In March 1935 
after an epistaxis, which resulted m the loss of an estimated pint of blood, these 
symptoms became less severe 

In April 1935 the removal of 1,500 c c of blood resulted in a hematologic remis- 
sion of four months’ duration It is of interest that on this occasion % enesection was 
followed by an increase in the reticulocytes to 6 2 per cent In September 1935 the 
erythrocyte count had increased to such a level that 1,500 c c of blood w^ere removed, 
again resulting in a decrease in the blood level to slightly less than normal (table 1) 
The maximum reticulocyte response following venesection on this occasion w'as only 
2 0 per cent During the following eight months there was a slight rise m the red 
blood cell and hemoglobin values 

In this patient there was only partial correlation betw'een the blood level and the 
presence of fainting episodes, which were m many ways suggestive of petit mal 
seizures The changes in the size and hemoglobin content of the red blood cells 
following the use of venesection and phenylhydrazine were of particular interest and 
wull be discussed 


Results 

By means of repeated and systematic venesection at intervals of from 
one to several days it w-^as possible to reduce the relatne ^olume of the red 
blood cells to a normal or slightly subnormal level There w as a correspond- 
ing decrease in red blood cells and hemoglobin and reduction in the blood 
viscosity, blood volume and blood A'^elocity to approximately normal levels 
In two subjects, the oxygen satuiation of the arterial blood was increased 
following venesection Hematologic improv'^ement Avas usually accompanied 
by marked relief of symptoms referable to the polycythemia, and by^ reduc- 
tion in the size of the spleen The characteristic “ red ” cy anosis disap- 
peared and there w^ere CAudences of improA’^ement m the capillary' and A'enous 
circulation as the blood IcA'el AA'as loAV'ered The reticulocyte response to 
bleeding AA'as of particular interest because of its significance as an index of 
eiy'thropoietic actuuty Nine of the eleA'en periods of bleeding Aiere fol- 
loAved by no significant increase in the percentage of reticulocytes It may' 
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be of Significance that the two peiiods of venesection which were followed 
by reticulocyte met eases followed periods of blood destruction In the case 
of patient M M the period of bleeding which was accompanied by a reticu- 
locytosis of 6 2 per cent followed the prolonged administration of phenyl- 
hydrazine Patient R R , when first seen, was jaundiced, with an icteius 
index of 32, interpreted as evidence of pievious blood destiuction Four of 
the five patients experienced symptomatic and hematologic remissions of 
fiom eight months’ to two yeais’ duiation without further treatment Re- 
missions of shelter duration were observed only in those patients who 
exhibited a reticulocyte response to venesection and who presumably had 
abundant stores of non and other blood-building materials as the result of 
pievious blood destiuction 

Unfavoiable reactions to venesection were not encountered, even when 
large amounts of blood were withdiawn within a period of a few days 
No evidences of stimulation of the white blood cell or platelet elements of 
the bone maiiow were observed A temporary decrease m the level of the 
serum proteins was noted for a few days aftei the withdiawal of large 
amounts of blood but no clinical manifestations of serum protein deficiency 
appeared 

In one patient detailed observations of the effect of both venesection 
and phenylhydrazme are available (patient A G , figure 4) Satisfactory 
reduction m the red blood cells, hemoglobin, hematocrit and blood viscosity, 
and temporary relief of symptoms were accomplished by the administration 
of a relatively small dose of phenylhydi azine hydrochloi ide In comparing 
the effect of the two theiapeutic procedures in this patient, at least two 
significant and probably i elated obseivations are noteworthy Fust, the 
administration of phenylhydi azine was followed by a reticulocytosis not 
observed after venesection Second, the remission induced by phenylhy- 
drazine was of less than two months’ duration, as contiasted with a remis- 
sion of 15 months’ duration following venesection As a result of the 
gastrointestinal symptoms which accompanied the administration of phenyl- 
hydrazine, this patient insists on returning to the use of venesection when 
furthei treatment of the polycythemia becomes necessary 

It IS of interest that three of the five patients exhibited miciocytosis and 
hypochromia of the led blood cells of significant giade In two patients 
observations of the led blood cell size and hemoglobin content after treat- 
ment with both phenylhydrazme and venesection are available (table 1) 
In the case of patient A G , there was no significant change in the micio- 
cytosis and hypochromia during the 15 months’ i emission which followed 
venesection The administration of phenylhydi azine, however, was fol- 
lowed within a lelatively shoit period of time, by a consistent and significant 
increase in the cell size and hemoglobin content Patient M M originally 
presented i ed blood cells which were normal in size and hemoglobin content 
No significant change was observed after a single course of phenylhydrazme. 
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followed by a period of venesection The administration of phenylhydra- 
zine in maintenance doses during a period of one year, however, resulted in 
a significant increase in the mean corpuscular volume and hemoglobin Al- 
though the number of red blood cells per cubic millimeter showed but little 
change during this period, the increase in erythrocyte size was sufficient to 
result in a gradual increase in the hematocrit, hemoglobin and blood viscosity, 
with coincident increase in the severity of symptoms The removal of a 
total of 3,000 cc of blood by repeated venesection was followed by a 
significant i eduction in the cell size and hemoglobin content 

Discussion 

The syndrome of erythremia is characterized by a marked hyperplasia 
of the bone marrow, as a result of which characteristic increases in the red 
blood cell count, hemoglobin, hematocrit, blood viscosity and blood volume 
occur The symptoms of the disease result for the most part fiom the 
plethora and stasis of blood flow due to the maiked increase in blood volume 
and the overfilling of the vascular tree, especially in the capillary bed 
Splenomegaly is usually present Phlebitis and vascular thromboses are 
common 

Although the primary lesion is m the bone marrow, there has been no 
unanimity of opinion as to the etiology of the pathologic increase in erythro- 
poietic activity There are those who have felt that the increased activity 
of the bone marrow is malignant in nature and analogous to the disordered 
cell activity which occurs in leukemia j Others have been impressed with 
the probable relationship of polycythemia to anoxemia, which is generally 
recognized as a powerful stimulant of erythiopoietic activity The “sec- 
ondary ” polycythemia observed in patients with cardiac and pulmonary 
lesions and the polycythemia encountered at high altitude would seem to be 
best explained on this basis Further evidence of the probable importance 
of anoxemia has recently been provided by the studies of Reznikoff, Foot 
and Bethea ® These authors observed distinct capillary thickening and sub- 
mtimal and adventitial fibrosis of subarteriolar capillaries, arterioles and 
arteries of the bone marrow of seven patients with polycythemia vera They 
raise the question whether the anoxemic state caused by \ascular disease in 
the bone marrow itself may be responsible for the excess red blood cell 
production, particularly in those patients without obvious lesions in othei 
Mscera which might lead to anoxemia With such an explanation of the 
bone maiiow overactivity in so-called polycythemia vera, the erythiemia and 
symptomatology of both types of poly^cyUhemia may be reasonably regarded 
as an o\ ercompensatory'^ response of the bone marrow to lowered oxygen 
tension E^en m those ty^pes of potycy themia in which the increase in red 
blood cells seems to be in response to an increased demand for oxygen- 
carr\ ing material, the circulatory'’ disturbances resulting from the increased 
blood \ iscosity and slowing of the blood flow may' increase the difficulty in 
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oxygen exchange Under these circumstances the advantage gamed by 
increase in hemoglobin may be more than offset by the disadvantage of 
circulatory embarrassment due to the increased corpuscular mass In such 
instances of “secondary” polycythemia, as well as m polycythemia veia, 
symptomatic impiovement follows relief of the ciiculatoiy embari assment 
by 1 eduction m the number of erythrocytes by means of appropiiate thera- 
peutic measures 

Of the various therapeutic procedures lecommended foi the tieatment 
of erythremia, phenylhydrazme has been most extensively used and its ef- 
fects most thoroughly studied Satisfactoiy hematologic and symptomatic 
1 emissions have been induced by means of this agent in a laige number of 
reported cases Brown and Giffin “ have shown that reduction in the red 
blood cell count and hemoglobin is accompanied by i eduction in the hema- 
tocrit, blood viscosity and blood volume and by improvement in circulatory 
efficiency Although the effect of a single course of phenylhydrazme is of 
relatively short duiation, i emissions may be prolonged by the continued 
administration of a suitable maintenance dose of the drug, the size of -which 
must be individually determined A numbei of patients have been de- 
scribed in whom satisfactory i emissions have been maintained for peiiods 
of many yeais Although the large majority of patients with polycythemia 
apparently may be satisfactoiily conti oiled by the use of phenylhydrazme 
preparations, the use of this diug has certain practical as well as theoretical 
disadvantages The amount of the diug requiied to pioduce the desired 
effect varies widely fiom patient to patient Due to its cumulative and 
delayed action, the degree of hemolysis produced may be difficult to pi edict 
and control Instances of severe and even fatal anemia have been observed 
following its use in polycythemia Giffin and Conner “ state that it should 
be used with extreme caution, if at all, in elderly patients and in those in 
whom thromboses have been observed or suspected 

The effect of phenylhydrazme on the blood and the bone mairow has 
been extensively studied in the expei imental animal as well as in the patient 
with polycythemia Hemolysis is accompanied by the appearance of jaun- 
dice, increase in circulating bilirubin and increase in the uiinaiy excretion 
of bile pigments and porphyrins Blood destiuction induced by phenylhy- 
drazine, however, lesults in no increase in the excretion of iron, which is 
retained and stored m the \aiious organs, paiticularly the spleen and liver “ 
It IS apparent, theiefore, that iron and peihaps other blood building mate- 
rials, liberated by the hemolytic action of phenylhydrazme, aie letamed m 
the body foi future use in erythropoiesis The use of the drug m polycy- 
themia is usually followed by a maiked leukocytosis, fiequently with the 
appearance of immature myeloid elements in the peripheral blood Throm- 
bocytosis also usually occurs and is thought to be responsible for the periph- 
eral thromboses occasionally observed after the administration of pheiiyl- 
\hydrazine Observations m humans, as well as in animals, have shown that 
^enylhydrazine, either directly or indirectly through its hemolytic action, is 
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a powerful bone marrow stimulant, lesultnig m prolifeiation of erythroid, 
myeloid and platelet elements of the bone marrow The reduction in ihe 
red blood cell count is usually accompanied by reticulocytosis, leukocytosis 
and thrombocytosis, interpreted as evidence of increased bone marrow ac- 
tivity The administration of phenylhydrazine to animals may be followed 
by the appearance of nucleated erythrocytes and immature myeloid cells in 
the spleen, hvei and other organs Harrop ^ has suggested that intensive 
treatment with phenylhydrazine, radiation oi venesection may be responsible 
for the leukemoid changes obseived m some cases of polycythemia It ap- 
pears that, although phenylhydrazine, due to its hemolytic action, is capable 
of controlling the symptoms and peripheral blood pictuie of erythremia, its 
effect on the bone marrow may accentuate the existing marrow hyperplasia 
and may lead, through continued stimulation, to the appearance of leukemoid 
changes simulating myeloid leukemia 

Although there is a consideiable literature dealing with the use of 
roentgen therapy in polycythemia, the effects of its use in this disease have 
not been extensively studied Symptomatic improvement and i eduction in 
the red blood cell and hemoglobin levels may follow irradiation of the spleen 
or long bones Some students of the disease feel that roentgen therapy is 
the safest and most effective form of therapy available ^ 

Recent reports have suggested the use of solution of potassium aisemte 
and repeated aspiration of the gastric contents m the treatment of poly- 
cythemia The usefulness of these measures lemains to be detei mined 
Objections to the general use of venesection in the treatment of poly- 
cythemia have been limited almost entirely to the assertion that it would 
result in increased stimulation of an klready active bone marrow This 
statement is apparently based primarily on obseivations of the results of 
hemorrhage m individuals with previously normal blood levels and on the 
lesult of bleeding experiments in animals The degree of bone marrow 
stimulation observed under such conditions, howev^er, appears to depend on 
several factors Among these are the amount of blood lost, the resulting 
degiee of anemia and the av^ailability of iron and other blood building mate- 
rials The removal of as much as 500 c c of blood from a normal indi- 
vidual is followed by no reticulocyte response Howev'^er, the anemia oc- 
curring in humans aftei a large hemorrhage is follovv^ed b}'' i eticulocytosis 
and rapid regeneration of blood, provided adequate stores of iron and other 
blood building materials are available It is significant that in those pa- 
tients whose iron stores hav e been depleted by means of chronic blood loss, 
reticulocytosis and other evidences of blood regeneiation do not appear until 
adequate amounts of iron are provided Direct evidence that blood vv ith- 
dravv'al results in increased bone marrovv"^ activity in erythremia is apparently 
limited to occasional observ’^ations of rapid red blood cell regeneration after 
reduction to anemic lev'^els following a large hemorrhage Our observ a- 
tions, as vv'ell as those of Falconer ' and of Reimann and Breuer ^ indicate 
that, in polyc} themia, the use of venesection under controlled conditions is 
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not oidinanly accompanied by evidences of inci eased bone marrow activity 
In this legard, it should be noted that only a slight, if any, degiee of anemia 
IS produced and that the withdrawal of the laige amounts of blood necessary 
to 1 educe the hematocrit to a noimal or slightly subnormal level lesults in 
the removal from the body of relatively laige amounts of non and other 
blood building mateiials The prolonged i emissions which follow reduction 
of the blood level by this means and the absence of reticulocyte response are 
interpreted as evidence that bleeding under these conditions may not result 
in significant mciease in erythiopoietic activity 

Venesection is a relatively simple piocedure, the effects of which may 
be accurately controlled Its use is apparently not attended by many of the 
dangers and undesirable side effects of phenylhydrazine and roentgen ther- 
apy Its advantages and relative fieedom of disadvantages would appear 
to wan ant its more extensive use in the treatment of polycythemia, pai- 
ticulaily, foi the present at least, in those patients m whom the more oitho- 
dox therapeutic measuies seem to be contraindicated or inadvisable 

A consideiation of the eiythiocyte characteristics in polyc} themia, par- 
ticularly m relation to the non metabolism and the effect of therapeutic 
procedures is of interest Hurtado noted that the polycythemia observed 
in natives living at high altitudes was characterized by a i ed blood cell ^\ Inch 
was laiger, contained less hemoglobin and was less satuiated with 0x3 gen 
than the erythiocyte of normal subjects living at sea level A marked in- 
ciease m the hematocrit was obserAed, although the aveiage numbei of 
giams of hemoglobin pei 100 cc of blood had approximate!}'' the same 
value as the normal average at sea le\el The coipuscular volume and the 
corpuscular hemoglobin varied inversely with the level of the red cell count, 
so that the hemoglobin concentration was found to be remarkabl}’’ constant 
at approximately 25 per cent, considerably below the average normal of 34 
per cent at sea level These observations suggested that the adaptation 
processes to high altitude, from the point of view of blood morpholog}^ 
Avere to be found not pnmaiily in red cell and hemoglobin increases but 
rather in a close correlation between the cell number, a olume and hemoglobin 
content and in the existence of a larger surface area in a giA^en volume of 
blood and in the indnndual erytlirocyte for the hemoglobin and oxAgen 
content 

Similar studies of ei}'throcyte chai actei istics appaiently have not been 
made m other types of polycythemia It is usually stated that the size and 
diameter of the erythrocytes in polycythemia are normal,^® although the 
color index is nearly ahvays decreased In three of the five patients here 
repoited, the mean corpuscular volume and hemoglobin content Avere aa'cII 
below the loAver limits of normal and in one of these (R R ) AA'eie further 
decreased after repeated venesection In tAvo instances (table 1) the cell 
size and hemoglobin content increased after the admimsti ation of phen}d- 
hydrazine, decreased folloAving venesection The miciocytosis and h)po- 
chromia observed m these patients Avere similar to the changes Avhich take 
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place in the erythrocytes in the iron deficiency anemias, suggesting that in 
at least some patients with polycythemia a relative iron deficiency may result 
from the increased demand for blood-building materials 

A decrease in the average volume of the red blood cells m polycythemia 
should be physiologically advantageous, since the increased blood volume and 
blood viscosity, Avhich are responsible foi the stasis and slowing of blood 
flow, are due to the elevated hematocrit The level of the latter is deter- 
mined not only by the numbei of red blood cells per cu mm but also to a 
large extent by the mean corpuscular volume Recent studies of the ane- 
mias have indicated that the size, volume and hemoglobin content of the 
erythrocytes are determined by the relative amounts of stroma and hemo- 
globin-building substances, particularly iron, which are available If it 
may be assumed that, m the presence of adequate stroma-buildmg material, 
the level of erythroc}te production m polycythemia is determined by the 
stimulating effect of anoxemia, then the size of the red blood cells delivered 
to the peripheral circulation should depend on the amount of iron available 
for hemoglobin construction A comparison of the effects of phenylhy- 
drazine and venesection appears to support this hypothesis It has already 
been noted that the large amounts of iron lesulting from hemolysis induced 
by phenylhydrazme, are stored m the body for future use The therapeutic 
use of venesection, on the other hand, removes from the body large amounts 
of iron and other erythrocyte building-materials, which are then no longer 
available for the res^nthesis of hemoglobin Reimann and Breuer ® stressed 
the apparent importance of this factor and felt that it was chiefly lesponsible 
for the good results observed m their patients It is of interest that m five 
of their seven cases the color index was decreased after venesection 

The observations in patient R R indicate that the repeated withdrawal 
of large amounts of blood may, in time, result in a blood picture similar to 
that observed in chlorosis and m the iron deficiency anemias Such an oc- 
currence should not be considered a contraindication to the therapeutic use 
of venesection for the control of the polycythemic state If considered 
advisable, the cell size and hemoglobin content may be increased by the 
administration of suitable amounts of iron 

Summary 

The therapeutic use of venesection has been studied in five patients with 
polycythemia 

Reduction of the elevated hematocrit values to a normal or slightly sub- 
1101 mal level by means of systematic venesection was accompanied b}'^ com- 
parable reduction in red blood cells, hemoglobin, blood viscosity and blood 
lolume and by improvement in circulatory efficiency The symptomatic 
and hematologic remissions so induced were maintained for relatnely long 
peiiods without furthei treatment ^"enesection was followed by increases 
in the reticulocyte peicentage only in those instances in which the tissue 
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stores of non were piesumably ina eased as a lesult of pievious blood 
destruction 

The prolonged remissions and absence of leticulocyte increases following 
reduction of the blood level indicate that venesection under these conditions 
does not result in significant increase in erythropoietic activity The rela- 
tively long duiation of the symptomatic and hematologic remissions ob- 
sei\ed after venesection is thought to be due to the fact that removal of 
the large amounts of blood lequired to pioduce the desned effect results in 
the loss from the body of consideiable amounts of iron and othei potential 
blood building mateiials In several instances deciease m erythrocyte size 
and hemoglobin content was observed after periods of bleeding 

Systematic venesection appears to be a i datively safe and efficient thera- 
peutic procedure, which compaies favorably with other measures used in 
the tieatment of polycythemia 
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PERIARTERITIS NODOSA WITH A CASE REPORT 

By K Yardumian, MD, and R Robert Cohen, MD, Pittsbwgh, 

Pennsylvania 

Diffuse vascular lesions with bizarre clinical symptoms of general systemic 
infection have been repoited under vaiious names both m this countiy and 
abioad Because the majoiity of these cases, unfortunatel)'-, have not been 
diagnosed during the course of the illness, it is apparent that one should keep in 
mind the possibility of periarteiitis nodosa in patients with indefinite symptoms 
of infection without known etiology and m which all the laboratoiy studies 
throw no light on the case 

As one of these, we wish to present the following case of periarteritis nodosa 
which was missed clinically and even on gioss postmortem examination The 
final diagnosis was arrived at only after careful study of mici oscopical sections 

Case Report 

Mrs L W (aged 64) was first seen Apiil 12, 1936 with a chief complaint of 
pain in the legs for the preceding two months Hie pain was bilateral, below the 
knees, especially on the left, cramp-like in character, located in the area of the 
gastrocnemius, present only when the legs were dependent, and always disappearing 
when the legs were elevated There was no change in the color or temperature of 
the skin Symptoms referable to the various systems were negative, except for 
“ asthmatic influenza ” last winter which kept the patient in bed for three weeks 
Examination revealed an aged, white, decrepit female Skin was dry Pupils weie 
equal and reacted to light and in accommodation Ears, nose, throat, heart, lungs, 
and abdomen were negative The blood pressure was 158 systolic and 80 diastolic 
The extremities were normal in color and their color did not change with changes in 
position There was a normal palpable pulsation of the popliteal and dorsalis pedis 
arteries There were several vaiicose veins that filled with dependency and emptied 
with elevation Reflexes were entirely normal The clinical impression at this time 
was that the pain was cnculatory in nature, and due probably to inadequate venous 
return On April 13, 1936, the red blood cell count was 3,900,000, white blood cell 
count 14,350, hemoglobin 55 per cent, polymorphonuclear leukocytes 84 per cent and 
lymphocytes 16 per cent The red blood cells were large and irregularly-shaped The 
urine i\as acid, showed no albumin or sugar, and the microscopic examination showed 
a few pus cells with an occasional gianular cast The patient at tins time was put on 
iron medication (ferrous sulphate) and advised to wear bandages on both legs 

For two weeks, with the bandages, there was no leg pain On May 2, 1936, 
however, she began to feel remarkably weak and developed pain and numbness from 
the elbow to the finger tips of the right hand fins lasted two days The temperature 
was 98° F Examination of the aim revealed nothing abnormal, the heart was 
found normal and the general examination gave negative findings The patient was 

* Received for publication January 20, 1937 

From the Department of Pathology, Isaac Kaufmann Foundation, Montefiore Hospital 
Pittsburgh, Pennsylvania 
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put on large doses of yeast with the possibility in mind of a vitamin B deficiency 
She felt fairly well for four days, and then, in addition to the great weakness, she 
showed an inability to walk She was seen again on klay 8, 1936, and at this time 
complained of sharp shooting pain in both legs, despite the bandages which had been 
worn constantly The temperature at this time was 102° F The tongue for the 



Fig 1 Medium sized artery of the pancreas shoeing thrombosis and canalization 
Marked hypertrophy and leukocytic infiltration throughout the layers and mtimal degenera- 
tion (100 X ) 


first time was smooth, red and painful Physical examination otherwise was negative 
On May 9, 1936, temperature was still 102°, in addition to the glossitis, there tvhs 
noted for the first time altered sensation including vibratory sense in both legs with 
bilateral foot drop The arms were normal both symptomatically and objectively 

The patient was admitted to Montefiore Hospital on May 10, 1936 with a pro- 
visional diagnosis of nutritional anemia, possibly pernicious anemia On May 11, 
1936 she developed tingling and sharp shooting pain in the right arm and two days 
later in the left arm Both became progressively worse until there was complete loss 
of use with disappearance of position sense, pain and thermal sensation, and bilateral 
wrist drop The temperature was 101° F, pulse 120, and blood pressure 160 systolic 
and 90 diastolic Significant findings were mainly neurological The tongue was 
smooth and red There were diminished reflexes in the upper extremities and absent 
reflexes of the lower extremities, motor weakness in all extremities especially in the 
right arm, and atrophy of tlie hands There was loss of vibratory and position sense 
of the lower extremities Neurological diagnosis, in view of the history and labora- 
tory findings, uas posterolateral sclerosis, and the patient was put on Iner by mouth 
and parenterally 

Laboratory findings confused rather than clarified the picture The blood Was- 
sermann and Kahn were negative, and the spinal fluid examination i\as negative 
Gastric analysis shoved hypochlorhj'dna The urine shoved a trace of albumin, 
occasional hyaline casts, and 4 to 6 pus cells per field The blood non-protein nitrogen 
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was 40 mg per cent Examination of the urine for heavy metals was negative 
On admission the blood examinations showed 63 per cent hemoglobin, 3,430,000 red 
blood cells, 16,250 white blood cells, and 91 per cent polymorphonuclear leukocytes 
Reticulocytes remained less than 1 per cent in spite of therapy , the red cells appeared 
microcytic and there was no stippling The blood count did not change materially 
duiing the stay in the hospital Roentgenologic examination of the digestive tract 
showed no abnormalities 



Fig 2 Arteriole (section of the liver) showing complete obliteration of the lumen, 
perivascular infiltration with leukocytes Fibrosis and hyaline degeneration of the media 
(100 X ) 


Throughout the patient’s thiee week stay in the hospital the neurological findings 
did not change The blood picture remained the same despite liver, vitamin B, HCl, 
iron, and transfusion of 300 cc of blood on thiee occasions The major complaint 
was weakness, and this became progressively more severe On May 27, the patient 
had a brief syncopal attack characterized mainly by severe abdominal pain and 
dizziness while lying quietly in bed This did not recur There were daily rises 
of temperature to 101°, the pulse running constantly between 100 and 120 The 
patient left the hospital on June 2, 1936 still not definitely diagnosed, the diagnosis of 
toxic polyneuritis, cause unknown, being retained for want of something better 

At home the patient became progressively worse She continued to complain 
of marked weakness, and the neurological picture remained unchanged Physical 
examination otherwise remained negative, except for a few rales in both bases The 
blood pressure was 180 systolic and 100 diastolic On June 3, patient began to vomit 
all food and liquids, lost hei voice, and became distended This continued until 
June 6, when she died 

Autopsy performed several hours later showed on gross examination an ex- 
tremely emaciated white adult female about 65 years of age, with marked pallor of 
the skin and mucous membranes Superficial glands were not palpable Abdomen 
was flat and no palpable tumors were present The extremities shorved marked 
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atrophic changes of the extensor muscles and thenar and hypothenar eminences of the 
palms The abdominal organs were found in normal positions and relations Patchy 
discolorations were present in the walls of the ileum and jejunum Mesenteric lymph 
nodes were enlarged The mesentery was studded with minute yellow gray nodules, 
firm in consistency Several of these w^ere visible on the serous coveiing of the 



Fig 3 Showing blood vessels of the kidney The smaller vessels are involved in an in- 
flammatory reaction while the large sized vessels are free from such reaction (50 X ) 

bowels No masses w'ere found The stomach and large bowel w’ere distended with 
gas The liver w'Cighed 1200 grams, had a thick fibrotic capsule, and on cut surface 
showed mottling of gray areas on a purplish-red background The spleen w'as twice 
normal size, had a thickened capsule, and on cut surface show^ed marked interstitial 
fibrosis The kidneys w'ere atrophic and sclerotic with coarse granulation of tlie 
cortex The adrenals appeared normal The lungs disclosed old pleuritic adhesions 
wnth fibrosis and calcification of both apices There was edema and congestion of the 
bases The heart was pale wntli flabby niyocaidium Excessive subepicardial fat was 
present The valves were intact The coronaries w'ere free from arteriosclerotic 
changes, though discrete atheromatous patches w'ere seen in the mtima of the aorta 
The meninges were slightly' injected and the cerebral vessels w'ere free from arterio- 
sclerotic changes There w'as moderate edema of the brain, but no neoplasm or 
hemorrhage The spinal cord showed no gross lesions The gross anatomical diag- 
noses were Maiked anemia, chronic myocardial degeneration, congestion and edema 
of lungs, chronic mesenteric Ij'mphadenitis , ileitis, septic splenitis, edema ot brain, 
bilateral symmetrical atrophy of the upper and low'er extremities, and chronic peri- 
hepatitis 

Rele\ant microscopical examination show'ed marked inflammatory' and degen- 
erative changes of medium sized arteries and arterioles in the follow ing organs liver, 
kidneys, pancreas, mesentery and spleen The brain, heart, lungs and adrenals were 
free from such changes The nature of the inflammation consisted of seieral stages 
of the same process Some imolved the adventitia w'lth marked pernascular in- 
filtration of polymorphonuclear cells Others invoked both the media and adientitia, 
while in the third group, all three layers were invoked with hyaline degeneration 
thickening of intinia and media with obliteration of the lumen and areas of aneurysmal 
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dilatation Sections of the spinal cord did not reveal any cause for neurologic 
changes m the extremities Histological diagnoses were periarteritis nodosa of 
visceral vessels, chronic myocardial degeneration, edema of brain, and chronic 
nephritis 




Fig 4 Arteriole from mesenteric branches showing marked narrowing of the lumen 
due to hypertrophy and hyalinization of the mtima Fibrosis of the media and some peri- 
vascular infiltration (SO X ) 

Discussion 

In a review of the literature, the teinnnology foi this condition is found to 
differ slightly with various authors periartei itis nodosa, polyai teritis acuta 
nodosa, and panarteiitis The first description tvas published in 1865 by Kuss- 
maul and Maier who named the disease peiiarteiitis nodosa and stated that it 
consisted of inflammatory changes around the adventitia of small arteries and 
arterioles resulting in multiple nodules along the course of the vessels Later, 
Dickson,^ in 1908, aftei summing up the hteratuie, differentiated the lesions 
under two headings One giotip was caused by syphilis and was called periai- 
teritis nodosa, wdnle the second group was caused by some unknown infection 
or toxin and wms called polyartei itis acuta nodosa 

As to etiology, Mott and Baiton believe that the disease is a luetic mani- 
festation which involves small arteiies fiequently including the coionaiies and 
occasionally the cei ebral vessels Derick and Hass’ report - contains an in- 
teresting discussion of the etiologv of this disease m wdnch they doubt that 
periartei itis nodosa is a separate entity at all and believe, m view of then case, 
that the syphilitic virus is most likely the cause of the aiteiitis Their case was 
one of arteritis of syphilitic origin m a young adult which was diagnosed only 
after microscopic study of the lesions They found inflammatory lesions of 
the small arteries wnth imolvement of all the layers and of penai teriolar tissues, 
many vessels shownng partial or complete occlusion of the lumina with thick- 
ening of the mtima and thiombosis Boyd® and others, on the other hand, 
believe that syphilis is not an etiological factoi in pei larteritis nodosa The 
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argument supporting this latter view is that syphilitic lesions are generally found 
in the elastic type of blood vessels, while periarteritis nodosa is a disease of the 
muscular type of arteiy Though it is true that in several such cases reported 
m the literature theie have been positive seiological findings for syphilis, which 
led the authors to assume that the syphilitic viius was an etiologic factor m then 
cases, one should not oveilook the fact that syphilitic patients may have peri- 
arteritis nodosa superimposed as a distinct disease process Furthermore, even 
though the literatuie does not disclose the isolation of a single etiologic factoi, 
aside from the little supported view of infection by unknown filterable viruses 
periarteritis nodosa is definitely a clinical and pathological entity 

Clinically, the disease is raie and its diagnostic criteria are not sharply de- 
fined No age IS exempt and the occunence is four to one in males The clini- 
cal manifestations aie so varied and bizarre that they may easily simulate a 
dozen or moie diseases A few of the commonest conditions with which it may 
be confused are tiichimasis, neuritis, miliary tuberculosis, gastio-enteritis, endo- 
carditis, vascular nephiitis and acute abdominal conditions As to signs and 
symptoms, those of sepsis piedommate, the commonest findings being fever, 
leukocytosis with or without eosmophilia, moderate to marked anemia, enlarge- 
ment of the spleen, piostration and loss of weight Localized manifestations 
depending on the locations of the mam vascular lesions, are anginal attacks in 
coionary involvement, symptoms of “acute abdomen” m mesenteric vascular 
lesions, and polyneuritis m neuro-muscular lesions It follows, therefore, that 
diagnosis is extremely difficult during life unless there are peripheral nodules 
resection and microscopic examination of which give the diagnosis, or unless, 
as m the case leported by Bernstein,^ biopsy of skeletal muscle discloses the 
disease Unfortunately, however, the majoiity of cases do not show peripheral 
nodules but, as m oui case, only lesions which are confined to vessels of the 
viscera thus making pre-mortem diagnosis impossible An autopsy study with 
careful micioscopic examination of the blood vessels is then the only method 
of diagnosing the disease In this connection Haining and Kimball ’ pointed 
out that in this country we do not peiform autopsies frequently enough, for in 
their excellent review of appioximately 150 cases of periarteritis nodosa they 
found the majority recoided m foreign literature because of the gi eater number 
of routine autopsies cairied out in clinics abroad 

Pathological findings and descriptions are fairly uniform in the majority of 
cases lecoided Gross lesions consist of small nodulations varying m size from 
that of a lentil to a split pea along the affected \essels These nodules often 
involve the mesenteric vessels, but when the visceral ^ essels are the only ones 
involved, it is very easy to overlook gross changes by the naked eye The 
lesions occui in the following oigans and tissues m the ordei of their decreasing 
incidence kidneys, heart, livei, gastrointestinal tract, panel eas, mesenteric ai- 
teries, muscles, and peripheral nerves The central nervous system is least 
involved IMici oscopically, vaiious stages of inflammatory reaction and healing 
aie seen in the walls of the small aiteiies and arterioles In the eaily stage, the 
exudative process consists of polymorphonuclear infiltration of both the media 
and adventitia Later, there are proliferative changes of the intima wuth sub- 
sequent thiombosis and occlusion of the lumen wuth or without dilatation above 
this site In the late stages of the disease pol} morphonucleai cells are few and 
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lymphocytes piedommate and hyalin and fibious tissue replace most of the layeis 
of the vessels 

Summary 

In a case of peiiarteiitis nodosa, clinical obseivations, postmortem findings 
and a biief discussion of the subject aie piesented The case is of further mtei- 
est because, despite the mesenteric lesions and small infarctions of the bouel, 
no acute abdominal s 3 unptoms weie piesent Fuithermore, the micioscopic 
studies of the spinal coid did not explain the cause of pronounced neuntis of 
the extremities Finally we would like to emphasize the value of loutine post- 
moitem examinations, especially m those cases of unknown sepsis, foi without 
postmoitem study certainly the diagnosis of this condition will be missed 
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A CASE PRESENTING PULMONARY AND OSSEOUS LESIONS 
PRESUMABLY DUE TO SARCOID 

By Henry F Stoll, M D , F A»C P ,t tfo) d, Conncciicnt 

Except among dei matologists, whose chief interest is confined to the skin 
manifestations, one larely heais of sarcoid The fact that there may be ex- 
tensive involvement of the viscera and bones m addition to skin lesions appears 
to be quite geneially unknown among internists though such cases w^ere de- 
scribed ovei 20 jeais ago When the skin manifestations aie slight oi even 
absent and the othei lesions pionounced, a difficult diagnostic problem is pre- 
sented as the case here reported illustrates 

Case Report 

W C aged 14 years was leferred to me January 16, 1929, for examination be- 
cause of cough His general health had been good except that he suffered consid- 
erably from sinus disease It had been observed that the cough was worse when he 
was having discharge from Ins sinuses His appetite was excellent He was quite 
free from symptoms other than the cough 

Evammahon He w'as a frail lad with a flat, narrow chest Height 65 inches, 
weight 105 lbs Cervical glands show'ed slight enlargement Pulse W'as 72 and tem- 
perature normal The tonsils did not appear to be infected With inspiration there 
was retraction of the lower third of the sternum and also of the epigastrium There 

* Presented at the Detroit meeting of the American College of Physicians, March 5, 

1936 

T Deceased 
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was a suggestion of increased whisper interscapularly but not enough to be significant 
Roentgen-rays of the lungs (figure 1) by Dr Eliot S Cogswell showed some thick- 
ening at the roots and a certain amount of fine dappling throughout the lung fields 
There were also some clusters of pin-head-size rather “ soft ” shadows 



Fig 1 June 1929 A fine mottling is evident in the right midpulmonic field and one 
of less extent m the upper outer part of left lung Physical signs were negative except for 
an indefinite D’Espine sign 

I was somewhat in doubt as to the significance of the roentgen-ray findings but 
felt that they were compatible with a chronic, non-tuberculous type of infection and 
piobably were dependent upon his recurring attacks of sinus trouble 

After ascertaining that the patient was not running a fever, I felt that it was 
probably not a tuberculous process I next saw him June 10, 1929 (five months later) 
He was very well, having been free from sinus trouble and gained 6 lbs m weight 
He exhibited interscapular whisper to the fourth thoracic spine December 27, 1929 
(nearly a year after the first examination), he was very w'ell His w'eight was 120 
lbs , a gain of 15 lbs since the first examination There was still slight enlargement 
of the ceiMcal glands, but no abnormal signs w'ere noted in the chest There W’as 
some mucopurulent discharge present on the postpharyngeal w'all A month later, 
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while out of the city he hud <in attack of pneumonia and is said to have been very ill 
He made a good recovery and when seen siv. months latei (June 1930) Ins weight was 
126 lbs — an additional gam of 6 lbs m six montlis He appeared then to be in ex- 
cellent health except that five weeks previously the middle finger of the left hand had 
begun to swell and to be somewhat painful At the time of my examination there was 
a definitely spindle-shaped swelling but the overlying skin was not invohed It did 
not appeal to be particularly painful except on motion A surprising amount of bone 
destruction was levealcd by the roentgen-iay (Figure 4n ) 



Fig 2 June 1930 Extensne “snowflake” infiltration of both lung fields somew’hat 
more on the right, wuth moderate thickening of the hilar structures Entire absence of 
physical signs except moderately positive D’Espine sign General health appeared excellent 
Normal temperature 

The loentgen-ra} findings of the lungs at this tune (figuie 2) w'ere even moie 
astonishing There was extensive, diffuse, soft mottling which was highly sugges- 
tive of miliaiv tubeiculosis From the films alone, one would be quite suie that the 
lesion was tubeiculotis, vet iic wms in excellent health, had gained in w'eight, w'as fiee 
fioiii fevei and with no physical signs of pulmonaiy disease Ihe destiuctive lesions 
of the bones of the hind w-eie very suggestive of tubeiculosis, jet the only pain he 
expel lenced w'as due to a fracture at the site of one of the lesions 
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The lung findings weie somewhat like the pci ibionchial, sti eptococcus pneumonia 
that occurred during the wai, but it seemed unlikely that the lesion as revealed by the 
roentgen-ray would have persisted foi six months Ihe indolent character of the 
lesion of the finger was unlike a streptococcus infection A negative Wassermann 
appealed to exclude syphilis I did not know what the pulmonary condition was, noi 
could I explain the destructive lesion m the bones Tuberculosis was a strong pos- 
sibility yet this diagnosis did not ring true 

A piotection for the fractured finger was supplied and he was sent to a boys’ camp 
wheie he was directed to engage in the usual camp activities except that he was to 



Fig 3 June 1931 Lungs completely cleared Hilar structures less dense This film 
IS even clearer than the one taken m June 1929 (figure 1) which suggests that the process, 
that was full-blown m June 1930 (figure 2), had really begun when the first film was taken 
Ihe attack of streptococcus pneumonia developed about mid-way between films one and two 

avoid all stienuous exercise such as athletic contests, etc A test period each aftcr^ 
noon was also prescribed During the summer he gamed 9% lbs and was free from 
fe\er and cough Roentgen-i ays of the lungs at this time showed practically no 
change but the bony lesion (figure Ab) showed much improaement There was no 
pain unless he grasped something veiy hard with the hand 

In June 1931, after spending the wunter in Texas, he was in excellent shape His 
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weight at this time was 136 lbs 6 oz , a gam of over 31 lbs since the first examination 
IVi years before He was free from cough and the roentgen-ray of the lungs (figure 
3) showed them to be entirely clear, better in fact, than at the time of my first exam- 
ination It seems probable that the findings noted in the first film, and absent in the 
last one, were due to the beginning of sarcoid which, by the time the next film (figure 
2) was taken, had progressed When last seen the bone lesions had entirely sub- 
sided (figure 4c) 

By this time I felt sure that the condition was not tuberculosis though it was not 
until four years later, when Dr Francis T Hunter showed me the film of a similar 
case at Massachusetts General Hospital, that I realized that the condition was prob- 
ably sarcoid Dr Hunter has since published his case, and the controversial points 
as to the priority of its recognition and the different views as to the etiology are dealt 
with in his presentation 

Discussion 

Sir Jonathan Hutchinson appears to have been the first to describe one of 
the skin manifestations of this interesting disease nearly a quarter of a century 
before Boeck’s article appeared The latter gave a detailed report of the histol- 
ogy and suggested the name “ Sarcoid ” (saicoma-hke) because of the infiltrative 
tendency somewhat suggesting the lymphoblastoma group 

Considered first a disease of the skin, it was not until 1902 that Kienbock ^ 
reported what he designated as “bone cysts” m a case of sarcoid In 1915, 
Kugnitsky and Bittorf ® described visceral lesions showing the same histologic 
picture m the lungs, bronchial glands and other viscera By some the condition 
is considered a manifestation of tuberculosis Those championing this etiology 
explain the almost universally negative tuberculin reaction and the failure to 
find tubercle bacilli in the lesions, to what they term a condition of “ anergy ” — 
a relative or complete stage of desensitization Goeckeiman^ and Sulzberger® 
among others, present arguments m support of a tuberculous etiology The sub- 
ject of sarcoid was discussed at length b)'’ the European dermatologists in 1934 
Jens Nielsen,® chief of clinic of the Fmsen Institute, Copenhagen, considers it a 
definite clinical entity He observed that there was pulmonary involvement (in- 
cluding bronchial glands) m 37 of 46 cases with skin manifestations In none 
of them were there clinical or stethoscopic signs of pulmonary involvement 

The condition is benign, torpid and very chronic Nielsen mentions the 
possibility of complete resolution but states that the pulmonary lesions are more 
apt to be stationary For this reason the case here reported is unique in the 
rapidity with which the lung cleared Pierard says that the pulmonary lesions 
are characterized by proliferation , they are not exudative in type and there is no 
tendency to break down and form cavities Nor do they show a tendency to 
heal with the production of calcium There is a lack of peribronchial pattern 
of lesions, and absence of calcification and of cavity formation The roentgeno- 
gram may resemble miliary tuberculosis, or miliar}’- carcinomatosis, or peri- 
arteritis nodosa In all of these, however, the patient is acutely ill It is also 
said to resemble the “ sand-paper ” mottling of leprosy Typical sarcoid tissue 
has been found in the lungs at autopsy The “bone cysts ” (osteitis multiplex 
cystica) are fairly frequent and most common in the bones of the hands and 
feet In the case here reported they healed with surprising rapidity as the 
roentgen-ra} s show Kissmeyer,® likewise, considers the disease a specific, 
chronic granulomatous process, standing midway between tuberculosis and 
leprosy 
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No skin lesion was noted in the patient here desciibed This should not be 
interpreted as excluding a small inconspicuous lesion that might easily have been 
overlooked or thought to be of no consequence However, members of his 
family do not recall any skin lesions Increasing knowledge of the disease may 
demonstrate that skm lesions are not always present 

Various drugs have been tried with results that are not convincing In this 
case, under a regime of outdoor life, with model ate exercise, a great deal of rest 
and a well-balanced and abundant diet, the recovery was prompt and complete, 
both the osseous and pulmonary lesions completely resolving 

Summary 

A case believed to be saicoid of the lungs and bones is presented m which skm 
lesions were absent oi minimal Complete recovery, as demonstrated by roent- 
genological study, took place with surprising promptness under a regime of 
somewhat restricted exercise, ample rest and a generous, well-balanced diet 
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EDITORIAL 

SNAKE VENOM IN HEMORRHAGIC STATES 


The value of moccasin venom m the contiol of hemorrhage was pointed 
out by Peck and Rosenthal ^ Peck had earlier found that moccasin venom 
would produce a refractory state to experimental purpura, or the Shwartz- 
man phenomenon For a number of years venom of various snakes has 
been suggested for innumerable diseases, but more definitely in relation to 
the production of hemostasis by direct application to the bleeding area It 
was not until the work of Peck and Rosenthal with the parenteral use 
of moccasin venom that definite improvement was obtained in certain so- 
called secondary hemoirhagic states The exact action of the venom is not 
known, but it has been assumed that the action is due to a change m the 
capillary walls resulting m a lessening of their permeability and thus pre- 
venting extravasation of blood Moccasin venom was chosen because it 
seemed to produce the best results, although some impiovement has been 
obtained with the venom of the copperhead Gobi a venom, since it is 
largely neurotoxic, has been used with fairly satisfactory results m cases of 
intractable pain 

Peck and Rosenthal in 1935 reported a series of cases of secondaiy and 
primary blood dyscrasias, with particularly good results in that group of 
diseases associated with some abnormality of the ^ascular wall The dose 
lecommended and used most generally is, for patients ten years old or older, 
an initial subcutaneous injection of 0 4 c c , with a rapid increase in the 
dose on subsequent injections to 1 0 c c as a maximal The reaction of 
sensitivity, which occurs in most patients on the third or fourth injection, 
IS characterized by a local area of heat, redness, and swelling without much 
evidence of systemic reaction At this time desensitization should be carried 
out by reducing the dose to a minimal quantity, approximately 0 05 c c 
This IS maintained until all evidence of reaction disappears, at which time 
the dose may be gradually increased to the full amount of 1 0 c c twice a 
week After hemorrhage has been controlled, the interval between injec- 
tions may be lengthened to a week or longer depending upon the severity of 
the oiiginal hemorrhagic condition 

Moccasin venom has proved to be of definite value in the treatment of 
idiopathic epistaxis, bi onchiectasis with hemoptj'^sis, and functional menoi- 
rhagia, and fairly satisfactory m the tieatment of toxic or secondar}”- pur- 

Peck, S M , and Rosenthal, N Effect of moccasin snake venom (Ancistrodon 
Piscivorus) m hemorrhagic conditions, Jr Am Med Assoc, 1935, civ, 1066-1070 

Peck, S AI, Crimmins, AI L and Erf, L A Coagulating po^\cr of Bothrops 
Atrox venom on hemophiliac blood, Proc Soc Exper Biol and Aled , 1935, xxxii, 1525- 

Peck, S AI , Rosenthal, N, and Erf, L A The v'alue of the prognostic venom 
reaction in thrombocytopenic purpura, Jr Am Aled Assoc, 1936, cvi, 1783-1791 
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punc states Peck and Rosenthal also had fairly good lesults in cases of 
hei editary multiple telangiectasis, they leported four cases, in two of which 
very definite improvement was obtained They emphasized the fact that in 
this particular condition it is important to continue the use of venom oiei 
a long period of time In diseases associated with changes in the blood, 
such as thrombocytopenic purpura, fairly good results were obtained and a 
definite lesponse ^\as noted in the majority of cases in their group In cer- 
tain instances impiovement was obtained without affecting any change m 
the blood itself, which w^ould seem to bear out the contention that the action 
of venom is primarily upon the blood vessels On the other hand, cases of 
hemophilia, aplastic anemia, and leukemia show' little response to venom 
therapy 

In 1936 Watkins and Mussey' confiimed the findings of Peck and 
Rosenthal m cases of functional menonhagia, and in 1937 Watkins and 
Thompson reported a senes of twelve cases of essential hematuria, m eleven 
of which there was cessation of hemoiihage 

It would seem, at least at present, fiom the work that has been done that 
moccasin venom is of definite value m the contiol of ceitam types of hemor- 
ihagic conditions How'ever, the experience wnth the venom has as yet 
been too limited to state what the ultimate results will be In some instances 
recurrences have been noted wdneh may be controlled by resumption of the 
use of venom , in othei instances there seems to be complete cessation of all 
hemorrhage Until the material has been in use over a longer period of 
time, and its use confined to secondary hemorihagic states, it wnll be difficult 
to determine its real efficacy in the permanent conti ol of hemorrhage 

C H W 

-Mussey, R D Discussion, Proc Staff Meet Ma^o Clinic 1936, xi, 263-264 
Watkins C H Experience with snake venom in menorrhagia, Proc Staff Meet 
Mayo Clinic, 1936 xi 261-263 

Watkins, C H , and Thompson, G J Results in treatment of essential hematuria 
with moccasin venom, Proc Staff Meet Mayo Clinic (In press ) 
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Applied Dietetics foi Adults and Childten in Health and Disease By Sanford 

Blum, MD 408 pages, 24X 16 5 cm F A Davis Company, Philadelphia 

1936 Price, $475 

This book has many shortcomings Published as a new book, it is essentially 
a revised and enlarged edition of “ Practical Dietetics for Adults and Children in 
Health and Disease” published as a second revised edition in 1926 The present 
volume follows practically the same formula as its forbear of 10 years ago It is 
divided into two parts, the first of which is entitled “ Dietarj for Adults in Health 
and Disease ”, the second, “ Dietary for Infants and Children in Health and Disease ” 
Diets are arranged alphabetically according to the title of the healthy or disease state 
In compaiing the 1926 and 1936 editions there is little to show that advances have 
been made in the field of dietetics 

To be sure there are new sections as, for example, those on pernicious anemia, 
carcinoma of stomach, diverticulitis, gall-bladder infection, gonorrhea, hemorrhage 
from stomach, indigestible foods and combinations, inorganic elements essential to 
nutrition, pneumonia, salt-free diet, and salt-poor diet There is also some elabora- 
tion of the sections devoted to colitis and diabetes including a discussion of diet with 
insulin therapy Occasionally a good deal of common sense is condensed into short 
chapters such as those devoted to “ Dietetics Fads and Fallacies ” and to “ Vitamins ” 
Incidentally there are practically no changes in Part II of the volume in the 10 
year period from 1926 to 1936 

It is difficult to discuss the specific diets offered in this book without being too 
critical Perhaps it will suffice to sav that many of the diets aie far too inadequate 
and cannot possibly accomplish the end result for which they are prescribed Very 
often the choice of foods is without scientific basis Furthermore it is doubtful 
whether a person’s occupation, be it business or society, woman or college professor, 
really plays a pi edoimnant role in the selection of a specific diet Such notations are 
dramatic rather than instructive 

In brief, then, this book has not kept abreast of advances in medicine It repre- 
sents one of that group of compendiums which in trying to be of service to the busy 
practitioner often mislead him in his selection of diets as well as in his knowledge 
of the essentials upon which careful dieting is based 

S M 

Dietetics foi the Clinician By Milton Arlanden Bridges, M D , B S , F A C P 

Third Edition 1055 pages, 24 X 15 cm Lea and Febiger, Philadelphia 1937 

Price, $10 00 

Although the general plan of this third edition has not been changed the book 
has grown in size from 666 to 970 to 1055 pages through its three editions Ac- 
cording to the author the present volume represents “ a relatively new text-book based 
upon more accurate and up-to-date foundations ” 

Examination discloses a remarkable and comprehensive treatise All of the good 
features of the tvo previous editions have been retained and in addition the subject 
matter has been augmented and rewritten so that it becomes one of the most useful 
reference books in the Geld of dietetics The sections prepared by specialists are a 
feature of the book Some overlapping and repetition result but these have been 
reduced to a minimum 

The material pertaining to the mechanics, physiology and chemistry of digestion 
has been markedlv condensed and shorn of extraneous, non-practical discussion For 
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convenience, the vanous disease entities are ananged alphabetically and presented 
according to the following general plan Each disease is first the subject of a brief 
geneial discussion after which there follows a detailed listing of those foods to be 
omitted, as well as those allowed in limited quantities Finally, there is a piesentation 
to the reader, and hence to the patient, of a senes of practical edible items of food, 
leadily obtainable, arranged in accordance with the previously outlined principles 
Wherever indicated there are added a number of practical medical and culinary 
suggestion 

The author recognizes that dietotherapy is often empirical and that there are 
diverse opinions regarding the dietary management of many diseases Previous 
editions have been criticized for inconsistencies between the diet and the pathological 
physiology underlying the diseases under discussion Such criticisms may, however, 
be omitted, especially since it is apparent that a sincere attempt has been made to 
include only those diseases in which, in the opinion of the author and his contributors, 
diet plays a role With some e\ceptions they have admirably avoided contentious 
matter 

The food tables are very comprehensive and well arranged Under “ Distribution 
of Foods ” are included lists showing those foods highest or lowest in Ca, I, Fe, 
Vitamins A, B, etc , there are also lists showing flatulence-producing foods, fluid 
foods, soft foods, neutral ash, acid and alkahne-ash foods, etc It is a comfort to 
know that data of this kind can be found in one book Traditional and dietetic evalua- 
tion of foods are compared In the appendix, written in collaboration with Maijone 
R Mattice, are listed numerous other tables replete with information concerning food 
analyses and showing their nutritive, mineral and vitamin values 

The book will be well received because it supplies with authoritative clarity, and 
in a practical and detailed manner, valuable information in the field of dietetic treat- 
ment 

S M 

I 

Tlteoiy and Piacttcc of Psydnatiy By Wiixiam S Sadler, MD 1231 pages, 

26 X 18 5 cm C V Mosby Company, St Louis, Missouri 1936 Price, 

$10 00 

This book was written as a “ psychiatric textbook for neuropsychiatric specialists 
and general practitioners of medicine” and “a reference handbook for psychologists, 
sociologists, pastors and other piofessional readers ” It consists of 1155 large pages, 
2 pages of excellent bibliogiaphy, containing almost entirely books rather than 
articles, 34 pages of glossary and a complete index It is divided into a good his- 
torical intioduction which, among other things, outlines the various schools of 
thought , and five sections 

The first, headed Theory of Psychiatry, 233 pages long, is a resume of psychology 
and psychopathology It contains a great many definitions, a good deal of illustrative 
material Part II, Personality Problems, devotes 191 pages to a discussion of per- 
sonality, classifications of personality, the question of integration, and personahtj' 
problems at various age levels Part III, The Neuroses, contains an exhaustive pres- 
entation of the author’s concept of the origin, characteristics, motivations, symptom- 
atology and treatment of these borderline states Part IV, in 121 pages covers the 
Psychoses, that is the major mental illnesses The rest of the book. Part V, deals 
entirely with Psychotherapeutics 

The book concerns Jtself primarily with the study and treatment of non-institu- 
tional patients of the sort that may be expected to present themselves to general prac- 
titioners ^It IS exceedingly readable This is a distinct tribute to a volume of this 
size One s interest does not lag at any point, however much one may disagree with 
the author Early in his writing he tells us that he personally agrees in most respects 
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ith orthodox views, hut he here sets forth utilitarian concepts he finds clinically use- 
il He IS certainly resourceful, never loses sight of the broader aspects of the 
oblem with which he has to deal, and does not hesitate to make use of any means 
help restore his patient to health 

We conceive it to be the duty of a reviewer in a special field to give individuals 
itside his particular branch of medicine his reactions to a book which entirely 
jncerns itself with that special field We have read most of this large volume twice 
id have been unable to escape the feeling that this might have been an enduring 
assic if it had been condensed into 250 or 300 pages There is much throughout the 
lok which IS exceedingly worthwhile It is a volume which should be read in its 
itirety or not at all Otherwise, it is likely to give rise to distinct misunderstandings 
n example is the statement on page 477, in which we are told to “ laugh heartily at 
IS fears and get him (the patient) to join in the laughtei Ridicule is the master 
ire for fear ” Dr Sadler is too good a psychiatrist and to kindly a man to imply 
lat we should ridicule the patient himself In many places he explicitly warns us 
jainst doing so This is typical of many instances throughout the book 

There are many repetitions, there are too complex classifications of personalities 
-almost as many as there are individual case histones presented There is very little 
[fort to group them One gets the impression of hair-splitting minor variations 
he chaptei on Classifications of Personality, for example, contains a Psycho- 
jciologic Classification into 12 groups under such headings as Deficient Personality, 
erverted Personalities, Criminal Personalities, etc , an Intellectual Classification of 
'ersonahties , a Sociologic Classification of Personalities, Temperamental Ijpes of 
'ersonahty. Endocrine Classification of Temperaments, including such statements as 
" The Gonad-Dominant Type — This type is generally found to be secretive, sly and 
eceptive They are not always outwardly sensual appearing, but thorough acquaint- 
nce reveals that their entire lives are motivated by the sex urge ” , a Sensory- 
lotor Classification, a paragraph on Behaviorism and a short section entitled. Other 
Classifications We feel that any such discussion as this would be very likely to hope- 
issly befuddle most individuals and might prove exceedingly misleading to some of 
le groups, such as pastors and sociologists, for whom the book is written There are 
30 many vague descriptions of personality distortions or of neurotic pictures 
'hroughout the book he speaks of such things as Master motives. Master psycho- 
lologic drives, the psychology of self-deception, discussions of self-realization, moral 
maladjustment, cosmic maladjustment and realizing personality potentials which seem 
0 us to have little place in a psychiatric textbook, tinged as they are by more than a 
race of semi-religious exhortation similar to the type found in so many of the “ Know 
Chyself,” “ Quest for Happiness ” popular psychologies which have flooded the book- 
tails in the past few years 

The section on Psychotherapeutics contains a great man}' exceedingly helpful 
uggestions and technics Chapters 68, 69, 72 and 73 are good There is a timely and 
vorthwhile chapter on the teaching of psychiatry and psychiatrists Chapter 74, list- 
ng and explaining various philosophies of life, is interesting, but the whole 230 pages 
if this section are so interlarded with what amounts to “pep talks,” slogans such as 
‘ Hold the fort,” “ Sand the track,” “ Play the game square and take the score like 
L man ” as to create a great deal of difficulty m separating the wheat from the sort of 
:haff best illustrated by his instruction as to the technic of mastering fear, which 
(page 974) consists in getting the patient to assume the follow'ing attitude 1 Do 
lot fear it, 2 Do not fight it, 3 Do not disown it, 4 Do not try to run aw'ay from it, 

3 Utilize fear as a fight stimulus , 6 Refuse to foster fear cunosit} , 7 Unmask fear , 

3 Avoid the fear habit The tendenc} to moralize and to make appeals to one’s 
letter self are constantly present as in “Conscious conflict, when view'ed squarely and 
faced biavelv, is the battle crv of one’s better self, calling for the mobilization of all 


1600 


REVIEWS 


the powers of the idealism of the personality for the purpose of effecting the psychic 
conquest and subsequent ethical and moral elevation of one’s natural emotional im- 
pulses and innate biologic urges” We respectfully submit the point of view that 
few of us are innately equipped to exhort our patients with sufficient conviction to 
even send them away from our offices with a temporary glow of well-being, let 
alone effect lasting benefit 

H M M 

Tissue Immunity B-v R L Kahn, M S , D Sc 707 pages, 23 5 X 17 cm Charles 

C Thomas, Baltimore, Maryland 1936 Price, $7 50 

This book presents a thorough exposition of the author’s ideas on the role the 
tissues in general play in resistance to infection There is no attempt to substitute 
one theory of immunity for another, but merely to extend and enlarge the concept of 
the immunological responses to bacteria and other antigens These responses are con- 
sidered a physiological function of all cells and are behe\ed to have their evolutionarj: 
origin in parasitism Tissue immunity is not only philosophically discussed but many 
experiments are described in substantiation of the author’s views These demonstrate 
the reaction to an antigen of various tissues m the non-immune state, in the naturally 
immune animal, at diffeient stages in the rise and fall of acquired immunity, and 
finally in the condition of “ disimmunity ” The clinical significance of these re- 
sponses IS given full consideration Tliough it is not impossible that exception will 
be taken to some of the conclusions drawn from the experiments, this book is un- 
doubtedly an important and stimulating contribution to the literature on immunology 
and one that may be unhesitatingly recommended both to the clinician and to the 
specialist in this field It is, how'ever, regrettable that the style of presentation is 
not more pleasing - ' 

F W H 


Hcait Disease and Tubciculosis By S Adolphus Knopf, MD 108 pages, 
20 5 X 14 cm The Livingston Press, Livingston, New Yoik 1936 Price, 
$1 25 


The author has played an active part for many years in anti-tuberculosis woik 
In this small book he gathers together in brief form many rather disconnected ob- 
senations upon the present status of preventive methods in both diseases The im- 
portance of diaphragmatic breathing as a preientive and even a cuiative method is 
heavily stressed 

M C P 


Modem Uiology By Hugh Cabot, MD 1813 pages, 24 5 X 17 cm 
Febiger, Philadelphia 1936 Price, $20 00 


Lea and 


Cabot’s Modern Urology is ivell named for it brings up to date every phase of 
urology and does it very efficiently The chapters are written by different authors 
who are authoritative and who well represent urology in America The book is in 
two volumes, is well edited, and is profusely illustrated The first vofume is divided 
into six sections dealing w'lth the low'er urinary tract It contains a chapter dealing 
with methods of diagnosis w'hich is unusually informative and a chapter on transureth- 
ral resection of the prostate gland, w'hich, wdiile enthusiastically -written, is ne\erthe- 
less a well balanced description of the procedure and its results in the lands of the 
urologists in this country most proficient in its use The open types of operation on 
the prostate gland are also very well described by able and expeiienced surgeons 


REVIEWS 


1601 


The second volume is divided into four sections, dealing with conditions in the 
bladder, ureters and kidneys The chapters on stone present the newer conceptions 
of stone formation The article on anomalies of the kidneys and urdters is probably 
the best and most complete information on tins subject that has appeared in years 
Tumors of the kidney have been particular!}' well piesented, and the classification 
of these tumors which is offered is based on sound reasoning The last section deals 
ivith radiation therapy of tumors of the genito-ui inary tract This section discusses 
the radiosensitivity of cancers and classifies tumors accordingly, and indicates the man- 
ner in which tliese various tumors are to be radiated and the results m a large ex- 
perience It IS a very valuable section 

Cabot’s Modern Urology is a book that every urologist should possess It should 
also be accessible to general surgeons, general practitioners and students as the best 
encjclopedia of urology 



COLLEGE NEWS NOTES 

The New Headquarters or the American College or Physicians 

In accordance with action initiated by the Board of Regents and the Board of 
Governors of the College at the 1936 Annual Session, the College acquired by pur- 
chase the formei residence of Charles J Eisenlohr at 4200 Pine Street, Philadelphia 
The permanent headquarters building is illustrated herewith The building occupies 
a plot of ground approximately two hundred feet square, bounded by South Forty- 
Second Street on the cast and by Pine Street on the north The grounds are beauti- 
fully landscaped, with many atti active shrubs, evergreen and deciduous trees The 
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house was built in 1906-07 from the architectural plans of Horace Trumbauer, who 
has attained an enviable position as an architect from the many beautiful and prac- 
tical buildings he has designed, among them being the new Duke University at Dur- 
ham, N C The following architectural details of the College’s new home may be of 
interest to the members 

“In style it is based on the tradition of the late Eighteenth Century French 
Architecture of the period of Louis XVI In composition it consists of a mam mass 
and a lower wing The mam part is sub-divided into a central portion with a 
pavilion on each end, accented on the first floor with tall windows surmounted by 
pediments supported on consoles The mam walls are two stories m height and are 




Fig 6 Lounge and Board room 

crowned with rich cornice and high mansard roof, this latter being metal crested 
and terminating m moulded finials 

“ The mam body of the walls is constructed of gray buff brick accented by the 
terra cotta cornice, window, and entrance and porch details 

“The property is surrounded by a wrought iron fence designed in the same 
general style as the house and is recalled in the house by the wrought iron doors 
and window grilles at the mam entrance and doors to the south porch 

"The decorative treatment of tlie interior is consistent with the style of the 
exterior and again follows the Louis XVI style The rooms are paneled in wood 
^\ ith decorative plaster cornices and marble mantels ” 

The location is but a few squares removed from the University of Penns 3 ’lvania 
and the Philadelphia College of Pharmacy and Science Excellent transportation 
facilities are available through surface and subway-surface trolley lines , furthermore, 
it IS within convenient distance of the new West Philadelphia Station (Thirtieth 
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Street) of the Pennsylvania Raihoad and the Twenty-Fouith Street Station of the 
Baltimore and Ohio Railroad 

The house answers the long pressing need for adequate offices, committee rooms 
and a Board room for the College With a minimum of alteration, the house has 
been admirably arranged for the work of the College Spaces are available for the 
College Library of publications by members, for various meeting rooms and for social 
gatherings of members On the second flooi are available rooms in which examina- 
tions of the American Board of Internal Medicine may be held w'hen these examina- 
tions are scheduled for the Philadelphia territory, also rooms w'here members may 
conduct private conferences when in Philadelphia 

The members of the College are cordially invited to visit and inspect the new 
College building and to use it for their headquarters w'hen passing through Phila- 
delphia 


The College Library or Publications by Members 

Considerable progress has been made in establishing a College Library of books 
of which our members are the authors This Library, m a sense, is a memorial 
library to our members A general medical library, other than one composed of 
publications by the members, is scarcely justified, because there are so many other 
general medical libraries available m Philadelphia 

A little booklet indexing all the books that have been donated to the College. 
Library will be ready for distribution at the College Booth at the St Louis Session, 
April 19 to 23 

We gratefully acknowledge the following recent contributions 

Books 

Dr Ray M Balyeat (Fellow), Oklahoma City, Okla , one autographed book, 
“ Allergic Diseases Their Diagnosis and Treatment ” , 

Dr Charles A Doan (Fellow), Columbus, Ohio, one autographed book, “Clini- 
cal Implications of Modern Physiologic Hematology”, 

Dr Harry A Pattison (Fellow), Livingston, N Y, one autographed book, 
“Edward Livingston Trudeau, A Symposium” (with Lawiason Brown, 
Allen K Krause and Charles G Trembley) , 

Dr Willard J Stone (Fellow), Pasadena, Calif, one book, “Blight’s Disease 
and Arterial Hypertension” 

Repi tnts 

Dr M Coleman Harris (Fellow), New York, N Y — 1 reprint. 

Dr Samuel E Munson (Fellow), Springfield, 111 — 1 reprint. 

Dr Robert Sterling Palmer (Fellow), Boston, Mass — 3 reprints. 

Dr John W Shuman (Fellow), Los Angeles, Calif — 1 reprint. 

Dr Edward L Turner (Fellow), Nashville, Tenn — 12 reprints. 

Dr Hyman I Spector (Associate), St Louis, Mo — 4 reprints. 

Dr Hugh Stalker (Associate), Grosse Pointe, Mich — 1 reprint 


Dr Elliott P Joshn (Fellow), Clinical Professor of Medicine, Harvard Univer- 
sity Medical School, Boston, delivered the ninth annual Ranson Lecture at North- 
western University, February 3, on protamine insulin 
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Dr Samuel M Bittinger (Fellow), assistant superintendent of the North Caro- 
lina Sanatorium, Sanatorium, N C , will be the director of the Western North 
Carolina Sanatorium now under construction, near Asheville Dr Paul P McCain 
(Fellow), superintendent and medical director of the Noith Carolina Sanatorium for 
the Treatment of Tubeiculosis, will have general supei vision over the new institution 


Dr Roscoe L Sensenich (Fellow), South Bend, Ind , has been elected president 
of the Northwest ^Medical Conference 


Dr Thomas Parran (Fellow), Suigeon General erf the U S Public Health 
Service, dehveied the Gehrmann Lectures at the University of Illinois College of 
Medicine during March on the subjects “Health as a Factor in Social Security,” 
“ Industrial Hygiene ” and “ Syphilis ” 


Dr Alfred R Masten (Associate), Denver, has been appointed director of a 
newly created division of tuberculosis control under the Colorado State Board of 
Health 


Under the auspices of the Fulton County (Ga ) Medical Society, Dr Henry 
W F Woltman (Fellow), Professoi of Neurology, University of Minnesota Grad- 
uate School of Medicine, delivered the E Bates Block Memorial Lecture in Atlanta, 
January 28, on the subject, “ Postoperative Neurologic Complications ” 


The fifth annual graduate clinic of the George Washington University School 
of Medicine, Washington, D C , was conducted during February, with the following 
Fellows contributing 

Dr William E Clark, “Duodenal Ulcer”, 

Dr Walter A Bloedorn, “ Relation of Clinician and Pathologist ” , 

Dr Roger M Choisser, “ Sudden Death A Clinical Pathologic Consideration 
with Case Presentations ” 


Dr Hemv J John (Fellow), Cleveland, Ohio, was the recipient of the Eisenman 
Award of the Cleveland Jewish Welfare Federation at a meeting on February 4, 
the award being made in recognition of his work for diabetic children in Cleveland 


Dr Edward B Krumbhaar (Fellow), Philadelphia, Pa, has been elected vice 
president of the College of Physicians of Philadelphia 
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OBITUARIES 

WILLIAM ALLANSON WHITE 

William Allanson White (Fellow), an eminent physician, a pioneer 
psychiatrist o£ international renown and a gallant gentleman, died on 
March 7, 1937, in his apartment at St Elizabeths’ Hospital of which he had 
been Supei intendent foi the past thirty-four years 

Dr White was born m Brooklyn, New Yoik, on January 24, 1870, 
graduated from Cornell University m 1889, and from Long Island Medical 
College in 1891 In the following jeai he was appointed second Assistant 
Superintendent of the New York State Hospital for the Insane at Bing- 
hamton 

In 1903 President Theodoie Roosevelt appointed Dr White Superin- 
tendent at St Elizabeths, then known as the Government Hospital for the 
Insane at Washington, D C , a position which he held at the time of his 
death He was Professor of Psychiatry at George Washington University, 
the U S Army Medical School, the U S Navy Medical School, and until 
1932 at Georgetown University School of Medicine, a position which he 
relinquished because of piessure of work He was a Fellow of the Ameri- 
can College of Physicians, a member of the National Research Council, a 
member of the Board of Directois of the National Committee for Mental 
Hygiene, Ex-President International Committee foi Mental Hygiene, 
Councilor, Medical Council, U S Veterans Administration, member and 
former Secietary Federal Board of Hospitalization, Ex-President American 
Psychiatric Association, American Psychopathological Society, American 
Psychoanalytic Society, Psychoanalytic Society of the District of Columbia, 
The Society of Nervous and Mental Diseases, Washington, D C , Medical 
Society of the District of Columbia, American Medical Association, Ameri- 
can Institute of Criminal Law and Criminology, American Neurological 
Association, American Anthropological Association, Tri-State Medical 
Association, Washington, D C Psychopathological Association, New 
York Psychiatric Association and many other learned Societies and Asso- 
ciations 

Dr White w^as a prolific writer, his articles appearing in the leading 
medical and scientific journals of this and many foreign countries He 
W'as the author of the following books 

“ Insanity and the Criminal Law ” (Macmillan) 

“ The Meaning of Disease ” (Williams and Wilkins) 

“ Mechanisms of Character Formation ” (Macmillan) 

“ Principles of Mental Hygiene” (Macmillan) 

“ Mental Hygiene of Childhood ” (Little, Brown & Co ) 

Textbook on Nervous and Mental Disease — ^\Mth JelliflEe (Lea and 
Febiger) 


1610 


COLLEGE NEWS NOTES 


“Outlines of Psycliiatiy” — 14th Edition (Nervous and Mental Dis- 
ease Publishing Company) 

“ Mental Mechanisms ” (Nervous and Mental Disease Publishing 
Company) 

“ Introduction to the Study of the Mind ” (Neivous and Mental Dis- 
ease Publishing Company) 

“ Essays m Psychopathology ” (Nervous and Mental Disease Publish- 
ing Company) 

“Lectuies in Psychiatiy ” (Nervous and Mental Disease Publishing 
Company) 

“Thoughts of a Psychiatiist on the Wai and Aftei ” (Paul B 
Hoeber) 

“ Twentieth Centuiy Psychiatiy ” (W W Noiton & Co ) 

“ Modem Treatment of Nervous and Mental Disease ” With Dr 
Smith Ely Jelliffe (Lea and Febiger) 

“ Crimes and Criminals” (Farrar and Rinehart) 

“ Foundations of Psychiatry ” (Nervous and Mental Disease Publish- 
ing Company) 

“Foity Years of Psychiatry” (Neivous and Mental Disease Publish- 
ing Company) 

“Medical Psychology” (Neivous and Mental Disease Publishing 
Company) 

It IS difficult now and will be increasingly so m the years to come for 
the medical men of the National Capitol who had come to rely upon Dr 
White’s wise counsels in trying situations affecting public policy, as well as 
111 matteis medical, to realize that he has gone forever from among us 

His wide and constant contacts with men in public life and his long ex- 
perience in matters before Congress enabled him to render valuable service 
to local medical organizations as well as to many other such organizations 
throughout the land Bills in Congress affecting the healing art were con- 
stantly submitted to Dr White for his opinion, and many were the hidden 
pitfalls which his keen analytical mind discovered No day was too crowded 
for him to pause and respond to the call for aid from a brother practitioner 
His friends often marvelled that he could afford the time to attend confer- 
ences on CIVIC as well as piofessional matters As Superintendent of St 
Elizabeths Hospital he was responsible for the well being of approximately 
six thousand patients and a thousand employees, in addition to the direction 
of his professional staff Di White would have had little interest in an 
Institution devoted laigely to merely custodial care of the mentally afflicted 
The goal set by St Elizabeths dufing his Supenntendeiicy was curative 

^'^^While a student at Cornell he resolved, as Herbert Spencer has asserted, 
that It is possible for an intelligent man to acquire a comprehensive knowl- 
d of every subject He recognized the tremendous personal effort that 
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would be involved in even approximating the accomplishment of this ideal 
In setting himself to the task, he determined that while mental medicine 
should command his piime attention, a wide acquaintance and familiarity 
with other sciences and with organized effort for political and social advance- 
ment would enable him to better seive the cause of his chosen profession 
Thus we find him a voracious reader, not getting books from libraries 
but purchasing them so that they would always be at hand for ready ref- 
erence Astronomy, anthropology, medieval and modern art and architec- 
ture, engineering, the principles of the law, sociology, political economy, 
these are some of the subjects which were read with avidity, and absorbed 
by his wondeiful intellect Soon it was apparent that important works m 
foreign tongues must be read m the original To acquire this facility he 
enrolled in a foieign language school, mastering German and acquiring a 
working familiarity with French, Spanish and Italian 

All the Avhile he was devoting himself assiduously to his profession 
Recognizing that Euiopean Universities and laboratories were forging 
ahead in the diagnosis and treatment of various forms of mental disorder, 
he spent several summers as a student at the feet of the masters and m 
laboratory research On each return he would apply to the great work at 
St Elizabeths important results of his foreign studies and observations 
It was becoming apparent that his understanding of the mental processes 
of others was made clearer by reason of his general knowledge of other 
subjects He must keep abreast of all things touching human life that he 
might definitely accomplish something for the mentally afflicted 

The field needed many more workers, men and women who would devote 
themselves intelligently and whole-heartedly to the high purpose for which 
he was giving his life These must be thoroughly trained physicians, cap- 
able of working with him in the field of mental medicine Already, with 
Jelhffe he had written the Outlines of Psychiatry, destined to be a standard 
textbook in all medical schools of the country To supplement tins and to 
urge young physicians to enlist in the cause he lectured to students in Wash- 
ington and New York, wrote an astounding number of books and articles for 
professional journals, talked before important gatherings throughout the 
land, and personally developed at St Elizabeths several score of men and 
women who attained supermtendencies and ranking positions in other 
hospitals 

Men marveled that he could accomplish so much The extent of his 
professional activities seemed boundless A happy orderliness in all affairs 
was of material aid in the effectuation of his plans and ambitions Required 
by law to lu e at St Elizabeths, he made it a practice whenever possible to 
spend three or four evenings away from the Institution During these 
periods he was outside the atmosphere of the abnormal, was circulating 
among normals, enjoying a change of surroundings, refreshing his mind 
often at the theatre of which he was a de^otee When so refreshed, he 
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was leady for more woik, and piobably the gieat majority of his books weie 
wiitten between midnight and three in the moining Then, to use his own 
confession, he was leady to enjoy the “ piofundity of sleep ” 

He mtioduced military psychiatiy in this country, was one of the first 
Superintendents to place female wards undei women physicians, was one of 
the oiganizers of the Mental Hygiene movement, attended sessions and took 
conspicuous pait in the activities of many medical societies The positions 
and honors that came to him were not regarded as pei sonal, they were con- 
ciete evidence that moie and more the membeis of his own profession were 
recognizing the fact that psychiatry was an important bianch of medical 
science, that the pioblem of the mind diseased must be kept close to the 
hearts of all physicians 

There was no spark of professional jealousy in his makeup He was 
working foi those less foitunately endowed, and all that he acquired was 
fieely given to his associates He was the lecognized leader, but he labored 
shoulder to shouldei, hand in hand, and in genuine companionship with his 
co-woi kers 

When he passed on, it was noticeable that men and women in all walks 
of life, with no particulai pei sonal acquaintance with him but legion in 
numbeis, mourned the loss of one whom they held in pei sonal regard Why 
should this be so^ Why should persons whom he knew not by name nor 
by sight feel that they had sustained a loss ^ The answer lies in the fact that 
the people long since had been convinced of the sincerity of his desiie and 
purpose to serve his fellow man 

His friend and personal counseloi, Fredeiick A Fenmng of the Wash- 
ington Bar, has collaborated in the preparation of this paper that expression 
may be given to some of the underlying motives, to a few of the purely per- 
sonal aspects of one with whom he enjoyed intimate association for more 
than thirty-three yeais 

William Gerry Morgan, M D , F A C P , 

Secretaiy Geneial 

DR ELIAS HUDSON BARTLEY 

Dr Elias Hudson Baitley (Fellow), Biooklyn, N Y, died Januaiy 12, 
1937, of senility Dr Bartley was one of the Founders of the American 
College of Physicians, and, therefoie, had been a Fellow since 1915 He 
was early elected a member of the Council, now known as the Board of 
Re«-ents, of the College, and the early Minutes of the organization show 
that he took a very active part 

Dr Bartley was born at Bartley, N J , December 6, 1849, later lemoving 
to Princeton, "ill , where he attended the public schools He received his 
Bachelor of Science degree from Cornell Univeisity m 1873, taught in the 
Princeton High School for a year and then became Professor of Chemistry 
at Swarthmore College, Swarthmore, Pa, for three years He then pui- 
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sued his medical training at the Long Island College Hospital, graduating 
in 1879 Immediately thereafter he was appointed Assistant to the Chair 
of Diseases of Childien, Lectuier in Chemistry and Instructor in Chemical 
Analysis at the Long Island College Hospital He was promoted to the 
Piofessorship of Chemistry and Toxicology in 1886, continuing in that 
capacity until 1901 Coincident with this, he developed the Department 
of Pediatrics He was professoi in that department from 1901 to 1915 
He was Acting Dean of the Faculty from 1915 to 1917, when he retired as 
Emeiitus Professor of Chemistry and Pediatrics He was Chief Chemist 
for the Brooklyn Health Department from 1882 to 1888, a member of the 
Kings County Board of Pharmacy from 1892 to 1898, and Consulting 
Pediatiist to the Long Island College Hospital, Methodist Plospital and the 
Kingston Avenue Hospital, all of Brooklyn, and the Southside Hospital, 
Bay Shore For several years he was Chief of the Department of Pediatrics 
at the Brownsville and East New York Hospital He was a member of the 
U S Pharmacopeia conventions in 1890, 1900, 1910 and 1930 During 
his term as Chief Chemist to the Health Department of Biooklyn he organ- 
ized the first systematic attempt to inspect and control the milk supply of 
that city This met with much opposition, but by persistent work and the 
building up of public sentiment, results began to be obtained It is said that 
cholera infantum immediately decreased and finally disappeared The re- 
sults he obtained constitute a striking example of public health education 
backed by the medical profession In 1902, through the effoits of the 
Medical Society of the County of Kings, the first Milk Commission was 
organized, with Dr Bartley as its chairman From 1892 to 1902 Dr 
Bartley was Dean and Professor of Organic Chemistry at the Brooklyn 
College of Pharmacy 

The Long Island Medical Journal was founded by Dr Baitley while he 
was President of the Associated Physicians of Long Island In 1912 he 
was elected Piesident of the Medical Society of the County of Kings He 
was a member of the hledical Society of the State of New York, a Fellow 
of the American Medical Association and a member of its House of Dele- 
gates, 1909-10, a member of the New Yoik Academy of Medicine, the 
Brooklyn Pediatric Society, the Brooklyn Pathological Society and many 
other oiganizations In addition to his Fellowship and Couiicilorship in the 
American College of Physicians, he served' at one time as a Vice President 

Dr Bartley was the author of many published articles and of a “ Text- 
book on Medical and Pharmaceutical Chemistry,” of which seven editions 
appeared between 1885 and 1909 He was also the author of a “ Manual 
of Clinical Chemistiy,” which was published in three succeeding editions 

Although of late years his contacts with the College and his activities 
have necessaiily been diminished, the spirit of his service remains 
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DR JAMES P McKELVY 

Suddenly stncken while en route to Arizona to spend the winter, Dr 
Janies P McKelvy of Pittsburgh, Pa , died in St Luke’s Hospital, Kansas 
City, Missouri, on Januaiy 28, 1937 

Born in Wilkinsburg, Pa, a suburb of Pittsbuigh, December 1, 1869, 
his preliminary education was obtained at the local public schools and the 
Pittsburgh High School Aftei graduation from the latter he studied 
chemistry at Columbia Univei sity and then returned to Pittsburgh to become 
associated with the manufactui mg firm of McIntire-PIemphill Company 
as chemist 

After thiee years Dr McKelvy returned to Columbia University to 
enter the College of Physicians and Suigeons, from which he graduated 
in 1901 He served internships for two years at the Roosevelt Hospital 
and the Sloan Maternity Hospital and then letuined to Pittsburgh to take 
up the practice of medicine 

Di McKelvy was attending physician to the Allegheny General Hos- 
pital fiom 1907 to 1925 and Physician-in-Chief from 1925 until his death 
He was a member of the Board of Managers of the William H Singer 
Memorial Research Laboratoiy fiom the time of its establishment in 1916 

President of the Allegheny County Medical Society m 1919, he was also 
a member of the Pennsylvania State Medical Society, a Fellow of the Ameri- 
can Medical Association and the Pittsbuigh Academy of Medicine Elected 
to Fellowship in the American College of Physicians in June 1917, he was 
almost a chartei member of our oiganization 

Dr McKelvy belonged to the Pittsburgh Club, Oakmont Country Club, 
Allegheny Country Club, Fox Chapel Country Club, University Club and 
the Seaview Golf Club of Absecon, N J 

He was a member of the Sixth United Piesbyterian Church of Pitts- 
burgh 

Surviving aie his son, Mr William M McKelvy, a biothei and thiee 
sistci s 

E Bos WORTH McCready, M D , F a C P , 

GoA^einor for Western Pennsylvania 

DR JAMES LESLIE BUSBY 

Dr James Leslie Busby, a Fellow, died in Pasadena on Febiuaiy 18, 
1937 Dr Busby was born in 1890 in Millersport, Ohio He received his 
M D degree from Ohio State University m 1913, was an intern in St Clan 
Hospital, Columbus, in 1913 and 1914 and practiced in Shelby and in Colum- 
bus from 1914 to 1918 Avhen he joined the Medical Corps of the Army 
He was assistant chief medical advisor m the Buieau of War Risk Insurance 
and for two years chief of the section of medicine and surgery m the United 
States Public Health Service He entered the Mayo Foundation January 1, 
1923 He was made an associate m medicine January 1, 1925, and was 
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an instiuctor in medicine from 1927 to 1929 He left the Mayo Founda- 
tion in August 1929 to practice medicine in Pasadena 

Dr Busby was a member of the senior staff of the Los Angeles General 
Hospital and an Associate Professor of Medicine m the College of Medical 
Evangelists He was a member of the American Medical Association, the 
Southern California Medical Association, the Los Angeles Clinical and 
Pathological Society, the Alumni Association of the Mayo Foundation for 
Education and Medical Reseaich, and a Fellow of the American College 
of Physicians He was on the staff of the Huntington Memorial Hospital 
and St Lukes Hospital in Pasadena and chan man of the Medical Advisory 
Board of the Ruth Home in El Monte, California Dr Busby was widely 
and well known He enjoyed a large piactice and had many professional, 
CIVIC, and social connections He will be greatly missed in his community 
He IS survived by his wife, Louise Busby, and two children 

Egerton L Crispin, M D , F A C P , 

Los Angeles, California 

DR DAVID G CHRIST 

Dr David G Christ, a Fellow of the College, died in the Good Samari- 
tan Hospital in Los Angeles on February 3, 1937, from pneumonia follow- 
ing an attack of influenza 

Dr Christ was born in Ames, Iowa in 1898 He received an A B 
degree from Stanfoid University in 1921 and an MD from Harvard 
University in 1925 He had an internship in the Los Angeles General Hos- 
pital from 1925 to 1926, which was followed by a period of private practice 
until Apiil 1, 1927, at which time he entered the Mayo Foundation as a 
Fellow in Medicine He was appointed a first assistant in his clinical 
division of medicine April 1, 1929 In 1930 he received a degree of 
Master of Science from the University of Minnesota 

Dr Christ went from the Mayo Foundation to Los Angeles in October 
1930, where he established himself in the practice of internal medicine His 
training, ability and personality enabled him to build up a large and satis- 
factory practice in his chosen field 

Dr Christ was a member of the Beta Theta Pi and Nu Sigma Nu fra- 
ternities He was a member of the Staff of the Good Samaritan Hospital 
and of St Vincent’s Hospital, and a member of the Association for the 
Study and Control of Rheumatic Diseases He was Secretary and Treas- 
urer of the Southern California Medical Association and was Associate 
Professor of Medicine in the University of Southern California Medical 
School 

Di Christ was an able physician whose sterling qualities were admired 
by all who knew him He is survived by his widow, Wmnefred Christ, 
and by one daughter 

Egerton L Crispin, M D , F A C P , 

Los Angeles, California 
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DR COLLINS HICKEY JOHNSTON 

Di Collins H Johnston (Fellow), died suddenly in his home, Grand 
Rapids, Michigan, on December 29, 1936 He was seventy-seven years old 
and was actively engaged m his professional work until the day of his death 
Bom in Detroit, Michigan, he giaduated from the University of Michi- 
gan (Lit ) 1881, (Medicine) 1883, and came to Grand Rapids a few years 
later Thioughout his busy life he maintained a great interest in the saen- 
tific side of medicine A real student with excellent backgiound, he kept 
up with the newel things in medicine thioughout his long piofessional life, 
by means of frequent trips to teaching centers both in this countiy and 
abioad A general piactitionei, he had, at different periods, shown veiy 
special interest m Pediatrics and Tubeiculosis The special societies to 
which he belonged attest this interest He was a member of the American 
Clinical and Climatological Association, Michigan Tiudeau Society, Central 
States Pediatric Society, and otheis At one time he was a member of the 
House of Delegates of the Ameiican Medical Association, and was an ex- 
president of the Kent County Medical Society He was on the Visiting 
Staff of Blodgett Memoiial Hospital and Honorary Chief of Staff of D A 
Blodgett Home for Children 

In CIVIC affairs and m his church (Episcopal) he was always an active 
and willing worker, giving of himself willingly and untiringly Measuies 
for the promotion of public health always had his interest and foi years he 
campaigned for a pure water supply, and was Chairman of the Medical Milk 
Commission for safe and good milk Pie was laigely lesponsible for the 
establishment of the Grand Rapids Clinic for Infant Feeding, one of the 
earliest clinics foi this purpose established m the country 

Dr Johnston will be remembered by his colleagues as an aggressive, 
industrious and most competent practitioner PIis constant, never failing 
effort to keep abreast of the times, his inteiest m all things pertaining to 
medicine, can well seive as a real example to the younger generation 

Burton R Corbus, M D , F A C P 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

PROBLEMS OF ENDEMIC GOITER 

By Friedrich you Mueller, Mumch 

The two goitei conferences held at Beine in 1928 and 1933 revealed to 
the trained e^es of the participants the fact that in different countries, as, 
for example, in Munich, Beine, Vienna, Oslo and Utiecht, the clinical course 
and microscopic appearance of endemic goiter are quite i ariable One dare 
not, for example, carry ovei and apply the experience of McCarrison or the 
Scandinavian countries to the endemic malady of the subalpine regions or, 
perhaps, the Noith American areas The fundamental studies of the Swiss 
imestigators and lecently those of Dieterle and Eugster have shown that 
endemic goiter is locally confined to certain regions, villages and e\en 
houses Further, it is not peculiar to the higher altitudes but rather occurs 
111 the subalpine regions and gravelly areas about the streams which flow 
northward and southward from the Alps, as well as m the diluvial forma- 
tions which lepresent deposits of the glacial epoch Cretinism, the most 
baneful result of thyroid insufficiency, also occurs in the midst of this en- 
demic goiter region Endemic goiter in Europe is by no means entirel} 
limited to the subalpine regions, for isolated areas where goitei is common 
are also found m ‘Holland, along the North Sea coast, as well as m the 
valleys of the Oder, the Vistula and even the Saar In the latter goiter 
areas, however, there is a striking absence of cretinism The goiter vhich 
occurs in those endemic regions near the seacoast is, howe\ ei , characterized 
by a great sensiti\ eness to iodine Theodore Kocher has pointed out that 
true, genuine Basedow’s disease occurs quite rarel} in the subalpine endemic 
areas, while in the lovland plains of Noith Germany (le, m a country 
which IS nearly free from goiter) it occurs not onlj much more frequently, 
but also in a much more malignant form I ha^e, myself, encountered the 
more acute forms of Basedow’s disease vhich threaten the life of the pa- 
tient, only m the regions of Northern Germany 
’'•Receucd for publication March 10, 1937 
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Reports from the subalpme endemic regions indicate that even in new- 
born infants the thyioid glands are distinctly largei and heavier than those 
of the new-born in North Germany Indeed, actual goiter occurs in the 
new-born m the subalpme regions These thyroid enlargements of the new- 
born oidinarily present the pictuie of “parenchymatous” goiter, that is, 
with branching sacs rich in cells without follicle foimation and without col- 
loid Further, experience has shown that even m endemic regions goiter 
of the new-born does not occui if the mother is given iodine during preg- 
nancy I possess such preparations of the thyroid gland of new-born in- 
fants from the endemic regions which were taken from children whose 
mothers had been treated with iodine and I was able to prove to my own 
satisfaction that in these cases the thyroid had a completely normal appear- 
ance, with follicles properly filled with colloid 

It is certain that endemic cretinism is closely associated with pathological 
changes in the tltyroid gland In about 90 per cent of the cases this takes 
the form of nodular goitei, often of considerable extent and showing severe 
degenerative changes In about 10 per cent of the cases of cretinism there 
IS no goiter, but rather we find almost complete absence of the thyroid In 
these cases the thyroid gland is either quite undeveloped or, as the result of 
intra-utenne degenei ative processes, it has been reduced to a small and com- 
pact solid mass The most severe cases of cretinous degeneration are these 
with athy} osis 

It has further proved to be the case that m most cases of cretinism the 
mother likewise was goiterous It cannot be concluded from this that both 
goiter and cretinism rest upon an inherited basis The more probable con- 
ception IS that the noxa of goiter, the natm e of which is unknown to us, has 
acted during the course of the pregnancy, not only on the mother but also 
on the child m utero As a consequence of our above mentioned experi- 
ences with the congenital goiter of the new-born, it may also be hoped that 
normal development of the thyioid gland may be achieved by means of the 
administration of iodine to pregnant women In other words, the fight 
against cretinism must begin, not aftei the birth of the child, but rather 
while it IS still in the uterus 

The administration of iodine to all women m the endemic areas is 
feasible only by means of the introduction of the use of iodized salt by the 
governmental authorities, for women frequently are unaware of a preg- 
nancy and, further, the indolence of the inhabitants would prevent their 
carrying out iodine treatment of their own accord 

The question as to whether cretinism can actually be prevented by such 
radical measures is, however, still uncertain and the answer may never be 
known with certainty, more particularly because cretinism, for reasons un- 
known, has shown a substantial decrease during several decades 

In all the nnldci cases of cretinism, the condition is usually recognized 
first when the child enters school, at which time the waddling gait, the deeply 
depressed root of the nose and the defective intelligence become apparent 
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At this time it is too late for iodine treatment, and the dried and powdered 
whole thyroid gland should be administered (not thyroxin) , thereby very 
excellent results are often attained 

During the school age there very often appeals an enlargement of the 
thyroid in children of otherwise healthy appearance This goiter of school 
age gradually increases in size during the next few yeais The goiter of 
school age is quite common in the endemic areas, as, for example, in Berne 
or in the Algau, up to 80 per cent of all school children being affected Ex- 
perience shows this goiter of school age to be a harmless phenomenon which 
IS almost never associated with signs of hyperthyroidism It usually re- 
gresses spontaneously at the completion of puberty and responds exceedingly 
well to small doses of iodine Because of this fact we have entirely given 
up the operative treatment of the goiters of school age and if such goiters 
become troublesome, they are treated with small doses of iodine, which may 
be given to the children by the school teacher m the form of lodostenn 
tablets, once a week At about the twentieth year this adolescent goiter 
very often disappears entirely Occasionally it persists to some degree, in 
which case the response to iodine is not nearly so good as is that of the true 
goiter of school age At about the twenty-fifth year of life there often 
develops a certain hyperthyroid symptom complex If, in the female sex, 
a pregnancy should occur at about the twentieth year, it is common for a 
swelling of the thyroid (as well as of the pituitary, as is well known) to 
become apparent These goiters of piegnancy ordinarily are not accom- 
panied by signs of either hypo- or hyperthyroidism and they usually react 
very favorably to small doses of iodine Aftei delivery they slowly regress 
during the subsequent weeks in the majority of cases and during this pei lod 
the young mother at times notices weakness witli tremulousness, physical 
and mental excitability and general loss of stieng^h This asthenia of yonng 
ivomen often seems to be associated with the shrinking in size of the thyroid 
gland, together with some hyperthyroidism In other cases the goiter of 
pregnancy persists and develops into a nodular goiter 

Since the goiter of school age, or adolescent goiter, is a harmless affair 
and responds brilliantly to iodine, the questioa arises as to whether iodine 
therapy is necessary at this age and whether it offers a dependable protection 
in later life Is it possible for us to say that iodine therapy during school 
age gives us any prospect of a prophylactic effect against the later develop- 
ment of goiter or hyperthyroidism^ I cannot answer this question in the 
affirmative Indeed, I recall a number of cases where a youthful goiter 
was treated with good results and later during the thirties or forties a goiter 
appeared in spite of this fact, requiring operative interference Further, 
we are unable to assert that the reduction of adolescent goiter to normal size 
and function constitutes a protection against the later appearance of Base- 
dow’s disease or of an iodine hyperthyroidism 

In the case of Basedow’s disease, which I am unable to distinguish 
S} mptomaticallj from the so-called Stuinia Bascdo^vificata or iodine hyper- 


1620 


FRIEDRICH VON MUELLER 


thyioidism, pse-operative piepaiation with Lugol’s solution in doses which 
are not too small, in the mannei intiodiiced by Plummer, has shown itself 
to be of such value that at the present time it has been introduced m prac- 
tically all siugical clinics On the other hand, piolongcd treatment of 
Basedow’s disease with small doses of iodine, as recommended by Neisser, 
IS rejected by most physicians and considered dangerous 

I conclude In those legions of endemic goiter, m the midst of which 
cretinism is obseived with a good deal of frequency, and indeed only m 
these, piophylaxis by means of the administration of iodine to pregnant 
women should be instituted In the authorities This is certainly possible 
only through the substitution of iodized or complete salt for the ordinary 
table salt In all other endemic goiter areas, on the other hand, the obliga- 
tory introduction of iodized salt is not desirable The general use of 
iodized salt may be conducn e to harm, in the case of older people or, par- 
ticulaily, to goiteious niembeis of the family The goiter of school age 
and adolescent goitei piomptly legiess undei iodine therapy and almost 
never demand surgical interference It is as yet, however, not certain 
whether the iodine treatment of adolescent goiter affords prophylactic pro- 
tection in latei life against the occurrence of goitei and hyperthyroidism 
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BLOODY PLEURAL FLUID, AN UNUSUAL COMPLI- 
CATION OF CIRRHOSIS OF THE LIVER ^ 

By Henry A Christian, F A C P , Boston, Massachusetts 

A NOTE on an unusual clinical picture is not inappropriate for a Fest- 
schrift to Joseph H Pratt, who always has been an exponent of the art of 
being interested in the very unusual as well as the very common disease com- 
binations of man He is and always has been a keen clinician with an 
extraordinarily complete knowledge of medical bibliography 

An accumulation of pleural fluid m combination with cirrhosis of the 
liver appears to be not very unusual Rolleston and McNee’^ quote Vedel 
and Puech as estimating it to occur in one-se\ enth to one-sixth of all cases, 
more often on the right than on the left side, often, according to them, as 
a manifestation of concomitant tuberculosis However, a search through 
the Quarterly Cumulative Index back to its beginning in 1916 yielded only 
four titles (Salvatore,^ Vedel and Puech,® Clerici ^ and Cassarini °) indicat- 
ing papers on pleural fluid m association with cirrhosis of the liver None 
of these were accessible to the author 

For the pleural fluid in patients with ciirhosis of the livei to be bloodv 
m nature seems to be extremely unusual, since in this period no title could 
be found under either ciirhosis of the liver or various forms of pleural dis- 
ease indicative of hemorrhagic fluid in the pleura in combination with cir- 
rhosis of the liver Rolleston and McNee speak of such hemorrhagic 
pleurisy^ as being of tuberculous origin, citing Barjon and Henry ® and Jean 
and reporting a case of their own, or as the result of alcoholism (Fernet ®), 
or caused by trauma, citing a patient of theirs The only case I have been 
able to find, independent of these factors, is one cited by them as reported 
by Taylor ® Examination of Taylor’s report shows that a child of 13 with 
cirrhosis of the liver causing ascites, frequently tapped, developed near the 
end of life right-sided pain and a pleuritic rub with paracentesis the next day 
cf nine pints of fluid Two days later she died, and autopsy showed five 
ounces of blood-stained serum m the right pleural cavityq no evidences of 
pleural or pulmonary tuberculosis, normal heart and nodular cirrhosis of 
the liver Taylor’s title was “Cirrhosis of the Liver m Children, with 
Some Remaiks on Cirrhosis ”, here theie is nothing to indicate description 
of so unusual a complication of cirrhosis of the liver, rery probably other 
cases may have been repoited equally buried under non-committal titles 

Recently I have had opportunity to obser^e a case of cirrhosis of the 

*Rccened lor puI)lic'ition March 11, 1937 

1621 


1622 


HENRY A CHRISTIAN 


liver that, under observation, developed hemorrhagic pleural effusion re- 
quiring lemoval of paracentesis nine times before death 

The following gives the important data about this patient A man of 
60 entered the Peter Bent Brigham Hospital on November 13, 1936, com- 
plaining of jaundice of five weeks’ duration and of enlargement of the 
abdomen of two weeks’ duration He had a histoi)' of excess in alcohol 
intake, no history of s\phihs He had been obese, now weighing 260 
pounds after having lost 100 pounds in two j^ears bj- dieting Jaundice was 
marked, with dark urine and light stools for 1 1 days, and then cleared up to 
lecur two weeks before admission, when his abdomen began to increase in 
size On admission he was jaundiced (ictenc index 70), obese with en- 
larged abdomen, dull m flanks and showing a fluid wave His heart was 
not enlarged , theie was a loud blowing systolic murmur over the precordium 
Liver and spleen could not be palpated Urine showed bile, at times al- 
bumin and \ ery occasional cells and casts m sediment Phthalem excretion 
was 90 per cent in 2 hours and 10 minutes, blood urea nitrogen 12 mg 
per cent , plasma protein 5 7 gm per cent with globulin 2 5 per cent and al- 
bumin 2 9 per cent Blood showed a moderate anemia (85 per cent hemo- 
globin, 3,900,000 red cells) and a normal leukocyte count (7,800) 

On December 7 physical signs of left-sided pleui al fluid developed, and, 
on December 10, 900 cc of bloody, bile stained fluid were withdrawn, 
which had a specific gravity of 1 008 and contained 23,000 red and 2,000 
white cells per cu mm , 35 per cent lymphocytes and 65 per cent polynuclears 
Tapping of left chest yielded bloody fluid as follows December 15, 1,200 
cc , 21, 800 cc , 28, 2,400 cc , January 7, 2,000 cc , 12, 2,000 cc , 23, 
3,400 c c , 25, 1,600 c c , the red cells progressively using to 600,000 pei cu 
mm On January 22 abdominal paiacentesis yielded 3,100 c c of straw yel- 
low fluid As is so common m cirihosis of the liver, from time to time 
fever developed, again to disappeai There was no apparent relation of the 
fever to the hemorrhagic pleui al fluid The patient grew progressively 
worse, and after five days of terminal fever died on February 6, 1937 
Four roentgen-rays of chest, the first on November 20, when there was but 
a small amount of fluid in the left chest, never showed anything more than 
fluid and poorly aerated lung Sediments from all nine specimens of pleural 
fluid weie studied by methods of fixation and tissue stains, in the third, the 
pathological department made a diagnosis of tumor cells, no tumor cells 
were seen m the other eight 

The diagnosis in this case, particularly after the development of the 
hemorrhagic fluid m the left pleural cavity with its rapid reaccumulation, was 
actively discussed by the staff At first the diagnosis of cirrhosis of the 
liver was held With pulmonary and pleural signs appearing, it was thought 
that these lesulted from a complicating inflammation When the pleural 
fluid was found bloody and reaccumulated so rapidly, diagnosis veered to 
neoplasm, piesumably primary in liver, as none could be demonstrated else- 
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where (negative loentgen-ray study of gastiomtestinal tract, no evidence of 
prostatic tumor) 

However, at a public clinic on February 4 the author of this paper ex- 
pressed unequivocably his belief that the hemonhagic pleuial fluid was a 
result of the ciiihosis and was not of neoplastic origin and that the patient 
had cirrhosis of the liver of alcoholic etiology, in which possibly some 
lobules had undergone transformation into neoplasm 

The patient died two days following this clinic and autopsy revealed 
the correctness of the above diagnosis There was no evidence that neo- 
plasm or tuberculosis was responsible for the recurring hemoi rhagic pleural 
fluid The gastro-esophageal venous system did not appear abnormally 
dilated 

Summary 

A case is repoited of cirrhosis of the liver with recurrent left-sided 
bloody pleural fluid, the pleuial condition not the result of neoplasm or 
tuberculosis 
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Case 1 Ncniosi<; Induced Lai gel y by Nmiociicidaloiy Asthema 
Nonnal Hcait 

Case 2 A^ctito^is Initiated bv Pai oxysinal 7 acliycaidia Nonnal 
Hcai t 

Case 3 A^cuio^n Induced bv Sudden Kno7vhdgc of Compensable Heait 
Disease IVltilc in Annv Rluinnatic Vak iilai Disease 

Case 4 Neitiom Folloiving Coionaiv Pin ombom 

B Heait disease predominating 

Case 5 Sei'cie Coionaiy Heait Disease Mashed by Psyclioneiii osis 
and Moi phinisni 

III Suinmaiv and conclusions 

I Introduction 

The more heait disease there is, and especialK the moie ttidespread the 
publicity about it. the moie impoitant liecoines the problem of cardiac 
neuiosis In fact it has assumed almost fiist place m our practice Eaer\ 
week at least and sometimes daily for a while there aie cases that must be 
caiefully studied and treated with this point m mind 

The cardiac neuiosis to which we refer is not neurocii dilatory asthenia, 
which IS not a mental and peihaps not even fundamentally a nervous state 
We might better designate what we mean as caidiac psychoncui osis It 
consists essentially of fear oi apprehension about the heait, and it may be 
very severe and ciipphng It is essential in the practice of medicine to 
lecogmze and to treat this condition early, for a long established cardiac 
neurosis may be almost incurable The condition is increasing in fre- 
quency and IS probably missed more often than any other cardiac diagnosis 
It IS time we laid the proper emphasis upon it 

Cardiac neurosis is always based on some very definite exciting factoi 
The occurrence of heart disease, especially heait deaths, among family and 
friends or even simply reported in the newspapers under dramatic headlines 
may initiate a cardiac neurosis m a person who is ready foi a neurosis of 
some sort The finding by a physician of a heart murmui, trivial or not, 
of some disturbance of ihythm which may be insignificant, of hypertension, 
great or slight, or of actual heart disease may be the exciting spark A 
roentgen-ray repoit may unduly emphasize some unusual detail or an elec- 
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trocardiogram may show an artefact or some slight deviation from the usual 
normal Subjective sensations may be the starting point a disagreeable 
extrasystole, a paroxysm of tachycardia, the manifold symptoms of neuro- 
circulatorj asthenia, sighing respiration, true dyspnea, angina pectoris, the 
prolonged pain of coronary thrombosis, and the various pains m the center 
or left side of the chest of noncardiac origin (due to cardiospasm, bursitis, 
muscle strain, and pleurisy among others) 

It IS not always appreciated that the family or friends of an mdn idual 
suspected of having some heart trouble may become more fearful than the 
subject himself and actually need more attention from the physician Only 
recently we have had the interesting experience of being consulted by a 
woman 60 years old without evidence of organic heart disease, who had 
travelled from a distance for lelief of frequent crippling attacks of paroxys- 
mal tachycardia which had not been adequately controlled by any kind of 
therapeutie measure that had been tried No doubt the specific therapy 
that we advised may be equally unsatisfactory but one thing we did do, and 
that was to uncover and to help cleai up the main difficulty, which was not 
heart disease itself, nor the paroxysmal tachj'cardia, nor even the patient’s 
cardiac neurosis, but a rather severe neurosis of fear in se\eral members 
of a large devoted family This ivas the crux of the. situation and the 
abolition of that fear should make a great difference in the attitude of the 
family toward her illness Likewise, it is not uncommon to encounter car- 
diac neuroses m young people with or without heart disease, that ha\ e re- 
sulted from over-sohcitude of anxious parents 

The most difficult cases of all are those with serious heart disease com- 
plicated by cardiac neurosis It is a common experience in practice that 
nervous prostration or a severe cardiac psychoneurosis following coronarj 
thrombosis, especially in physicians, is more difficult to treat than is the 
myocaidial infarction itself 

We shall present herewith a few selected and striking examples of cardiac 
neurosis, with and without heart disease, four in whom the cardiac neurosis 
was the outstanding condition and, in contrast, one, with autopsy, m vhom 
very extensive heart disease ivas for a long time masked by a psychoneurotic 
state We have recently piesented in the Medical Chmcs of Noith Amei- 
^ca'^ several other cases illustrating caidiac neurosis in its various foims 

II Case Histories of Patients with Cardiac Neurosis, with and 

WITHOUT Heart Disease 

A New osis Pi edominating 

Case 1 Ncuiosis Induced Largely by Neiu ocv culatoi y Asthenia Noimal Hcait 

A >oung unmarried teacher, aged 37 jears, vas examined bj us on September 
15, 1936 He had had scailet feier at the age of thirteen His father, a phjsician, is 
alne at 70 years of age, nine jears after the onset of angina pectoris and seven jears 
after coronarj’- thrombosis, his mother, aged 66 jears, is of a nervous disposition, has 
hjpertension, and complains of much palpitation of the lieait 
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As a boy the patient noted that he could not keep up with his playmates because 
of palpitation and breathlessness Consequently he avoided strenuous exertion and 
had always avoided it since About 15 years ago he began to have some aching to 
the left and below the left nipple usually following exertion or nervousness, and often 
associated with rapid forcible palpitation In 1930 he was seen briefly by one of us 
(who was caring for his father at the time) and found to have a normal heart and a 
blood pressure of 110 mm mercury systolic and 70 diastolic One month later, in 
September 1930, following unusual strain at his work, a period of nervous exhaustion 
and collapse occurred, associated with rapid palpitation (pulse rate 125 to 130) 
He went to bed with this illness, made a good recovery, and by December 1930 he 
felt quite well 

During 1931 he was in good health and able to play 18 to 36 holes of golf with- 
out difficulty, but he constantly took good care of himself In 1931 he began to smoke 
cigarettes m gradually increasing numbers so that over a period of three years he 
was smoking as many as 30 a day In February 1934 he began to find himself 
breathless on exertion (two flights of stairs) and to have palpitation and tachycardia 
as before These symptoms, as well as some heartache, had continued unabated 
During the year pieceding his visit to us, he had taken on more strenuous work, 
had smoked heavily, and had found it necessary to give up golf and all other forms 
of exercise The past summer had been particularly strenuous with teaching and 
lecturing and he had been under tension most of the time With tlie aggravation of 
his former symptoms there had also been, on several occasions, pain in the left lower 
chest noted while riding over rough roads He had also observed momentary “stop- 
ping of the heart ” followed by a forcible beat In July 1936 he began to have 
heartache and palpitation on retiring at night or on awaking during the night, par- 
ticularly when lying on the left side On July 10, 1936, he consulted a physician 
who told him that he had beginning angina pectoris and prescribed aminophylhn 
which was not taken This diagnosis aggravated his symptoms further, increased 
his nervousness, and frightened him to such an extent that he resigned from the 
college where he was teaching and returned home on August 5, 1936 After a few 
rveeks of rest at home he felt improved but he remained so worried over his condition 
that he insisted on being seen two weeks ahead of his scheduled appointment 

Careful questioning revealed no history of substernal pain He was uncertain 
about radiation to the left arm and scapula, but frankly admitted that he had been 
looking for such radiation because he had heard one of us inquire about the char- 
acteristic radiation of the pain of angina pectoris in his father’s case (coronary 
disease) He had also had access to medical books in which he had read about angina 
pectoris Many physicians had assured him that his heart was normal, but the 
one who told him he had angina pectoris left the most profound impression He 
was much depressed, wanted to know if he should claim disability benefits, and the 
inference was in talking to him that he had come home to die He had taken 
biomides off and on for six years 

Physical examination levealed a heavy set man in apparent good health The 
heait was normal m size, sounds, and rhythm There were no murmurs The pulse 
late was 95 The blood pressure measured 132 mm mercury systolic and 85 diastolic 
Except for slight acne over the back there were no abnormal physical findings The 
fluoroscopic examination and electrocardiogiam were normal 

He was told that his heart was normal and given complete reassurance on this 
point along with advice to avoid fatigue 'of nervous origin, to limit tobacco to three 
or four cigarettes a day, to take only small amounts of coffee, and to exercise 
regularly 

When seen again on October 2, 1936, he reported that he had been completely 
well in the past two weeks since being reassured about his heart, that he had walked 
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as much as 10 miles a day, and that the pulse had been slower and the heart action 
quieter than for years Physical examination again showed no abnormalities The 
pulse was regular at a rate of 84 The blood pressure measured 120 mm mercury 
systolic and 80 diastolic He was reassured further regarding his heart and advised 
to continue as before 

In November 1936 it was necessaiy to reassure him once more of the unim- 
portance of several vascular naevi that he had found on his skin after reading a 
medical reprint in which mention was made of spots on the skin in heart disease 
In the latter part of December he reported a recurrence of many of his old symptoms 
m mild form attributed to increased nervous tension By curbing his activities for 
several weeks these symptoms disappeared, and he is now in the good state of health 
which he enjoyed last fall 

Discussion The factors in the background of the neurosis in this case 
are obvious, and it would have been surprising if, under the circumstances, 
a neurosis had not developed In the first place, we are dealing with a 
nervous, sensitive individual with longstanding symptoms of neurocircula- 
tory asthenia who had always protected himself from physical fatigue 
Secondly, his family environment was such that heart trouble was ever in 
his mind, his father having had coronary disease for years, and his nervous 
mother having hypertension and heart symptoms Moreover, he had ready 
access to medical books and journals In the third place, he had been work- 
ing recently under much nervous tension Fourthly, he was a heavy smoker 
and it IS common for the excessive use of tobacco to render a person more 
heart-conscious And finally, and most important of all, he was badly 
frightened by an apparently “ snap ” diagnosis of angina pectoris made by 
a physician who was not well acquainted with him 

In treatment this case illustrates the good result of complete reassur- 
ance about the heart and sympathetic advice concerning his condition and 
mode of life In such a patient, for a while at least, repeated doses of 
reassurance are usually needed, but always a careful and complete examina- 
tion IS essential at the start 

Case 2 Nenrosts Initiated by Paiovysmal Tachycaidia Noivial Heait 

A 46 year old native housewife was first seen by us on February 17, 1936 Her 
family history was irrelevant Her past history was unimportant except as it related 
to the present illness 

Fifteen years previously, about two months following the death of her only child, 
she was suddenly awakened one night by very rapid racing of the heart accompanied 
by severe pain in her left anterior chest The pain was sharp and catching in char- 
acter, was localized to an area about two centimeters in diameter over the fourth 
left costal cartilage, and was treated by the hypodermic injection of morphia Fol- 
lowing this, similar attacks of pain continued to occur at intervals of two to four 
weeks and were unrelated to exertion, emotional excitement, posture, meals, or 
respiration (except that during the pain she was unable to take a deep breath) 
The duration of the pain was from one minute to one hour, usually 15 to 30 minutes, 
and there was no radiation 

Relief usuallj'- followed the administration of morphia which had been given 
subcutaneously or by mouth for nearly every attack of pain Nitroglycerine had 
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been tried but found ineffective In December 1933 a bi other, to whom she was 
much attached, died Immediately thereafter her attacks of pain increased in fre- 
quency and severity so that she was confined to bed for 10 weeks Since that time, 
over a period of about two years, she had had two to three attacks of “ agonizing ” 
pain daily, each requiring morphia (14 to gr ) for relief Also during this time 
occasionally she had a sensation of fullness in hei throat and palpitation These 
symptoms f lightened her and were attended by breathlessness and flushing of the 
skin 

From April 1935 to January 1936 she was under the care of a physician who 
was able to bring about some improvement with reassurance, phenobarbital, quimdme, 
and belladonna, and a reduction diet, but there were two marked exacerbations of 
symptoms in October 1935 and again in December 1935 It was at the latter time that 
she began to complain of oppression or constriction beneath the sternum, directly 
following the attacks of acute pain described above, and thought by the patient to 
have been relieved after 15 minutes by nitroglycerine She complained now also of 
sharp discomfort in the region of the right scapula “ like the pain of pleurisy ” coming 
and going at times during the acute pain Among other things she had been troubled 
by diarrhea for a “ number of years ” This had been aggravated by quinidine, but 
cleared up following the administration of dilute hydrochloric acid 

Repeated examinations by competent men failed to leveal any significant ab- 
normality of the heait or nervous system and after 15 years of symptoms her general 
health remained unimpaned Although the concensus among those \\ho saw her was 
that her symptoms were functional in origin and aggravated by addiction to morphine, 
It was also agreed that she should be studied with the possibility of paravertebral 
alcohol injection of the thoracic sympathetic ganglia as a means of relieving her 
paroxysms of pain Accordingly she entered the hospital under the care of Dr J C 
White 

Physical examination on entry revealed a slightly obese woman, apparently 
well The pulse was regular at a rate of 84 The blood pressure measured 118 mm 
mercury systolic and 94 diastolic The heart was normal in size and sounds There 
were no murmurs The examination showed no abnormalities except for quite 
marked precordial tenderness on light palpation 

The urine, blood, and stools were normal A lumbar puncture revealed normal 
dynamics and a normal spinal fluid The spinal fluid Wassermann w'as negative 
The Hinton reaction of the blood was negative The basal metabolic rate was minus 
3 per cent The electrocardiogram w'as normal except for slight left axis deviation 
consistent with her build Roentgen-ray examination of the heart and lungs and of 
the dorsal vertebrae revealed no abnormality A Graham test for gall-bladder disease 
was negative 

While under observation, many of her attacks coincided with visits by the 
attending physicians A typical severe attack as observed by one of us was as 
follows At the onset, she grasped the area beneath her left breast with hei left 
hand and rocked back and forth groaning with pain Respirations became deep and 
rapid From her breasts up the skin became deeply flushed, and there was some 
mottling in the flanks, but the low’er extremities were not involved The temperatui e 
and sweating of the extremities were normal, but she perspired a great deal over the 
face and chest from increased exertion Breathing later became shallow but re- 
mained forceful and rapid The pupils remained intermediate in position While 
listening to the heart over a period of three minutes the rate varied from 100 while 
holding her breath to ISO w'hile at the height of a fit of sobbing and moaning How- 
ever, tliere seemed to be no relation between the severity of the pain, as manifested 
bv her reaction, and the rate of the heart At times she complained just as bitterly 
when the rate w'as 120 as wdien it w^as 180 The rhythm w'as regular throughout 
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The blood pressure at the height of the attack measured 200 mm mercuiy systolic 
and 100 diastolic A % giam dose of morphia quieted her within a few minutes 
and the pulse rate dropped to 100 with slight inci eases up to 120 as her sobbing and 
moaning gradually ceased Forty-five minutes after the onset of the attack she was 
still holding her breast as if it ached but she was quiet and the pulse rate was 88 An 
electrocardiogram during the attack showed sinoauricular tachycardia, rate 130 

On February 19, 1936, Dr J C White performed a left paravertebral novocaine 
block from the third to the sixth dorsal sympathetic ganglia, including the visceral 
rami, which ga^ e good anesthesia over the area where she complained of pain How- 
ever, within 2V^ hours, as sensation returned, she had another severe attack of pain, 
proving that her pain was not visceral in origin, because, under these circumstances, 
pain IS consistently relieved for 24 houis or longer Two days later the area of 
painful sensation m her chest wall was injected with novocaine during an attack, 
but without relief of the pain Having thus demonstrated the futility of any neuro- 
surgical procedure for the relief of her pain psychiatric tieatment was recommended 
On September 15, 1936, her physician reported that after several months of 
sanatorium care her morphine addiction had been broken and that her precordial pain 
had nearly disappeared She was doing nicely with an occasional placebo 

Discitssion This case is one of the utmost importance, for it repie- 
sents a group of patients who have been unsatisfactorily diagnosed and 
handled Her present illness dating back 15 years began apparently with 
a paroxysm of tachycardia attended by severe chest pain which awakened 
her one night shortly after the death of her only child With this very first 
attack morphine was given and without careful analysis each succeeding 
attack was diagnosed as possible angina pectoris unrelieved except by mor- 
phine In the first place it should have been quickly obvious that angina 
pectoris does not occur like this in a young woman and m the second place 
that angina pectoris does not require morphine It is, of course, also im- 
portant to note that nitroglycerine had been tried and found ineffective A 
clue late in her disease was the exacerbation of her symptoms following the 
death of her brother to whom she was much attached 

It IS quite probable, in fact certain, fiom our obsei vations, that at least 
some and probably most of the so-called heart attacks were not of the 
nature either of paroxysmal tachycardia or angina pectoris Early in her 
experience she had doubtless become sensitized by her original attack or 
attacks of paroxysmal tachycardia to any elevation of heart rate or in- 
creased force of heart action due to effort or excitement which would 
bring on a “heart attack” requiiing morphine The reaction in her case 
to any tachycardia might be considered a conditioned reflex Repeated 
normal physical examinations and electrocardiograms made very unlikely 
a diagnosis of heart disease sufficient!} serious to incapacitate her 

The most important factor of all in maintaining the prolonged psycho- 
neurotic state was certainly the moiphine therapy She had become an ad- 
dict With morphine in the foreground, the background must always re- 
main obscured no mattei what the disease condition may be The hysterical 
nature of the attacks with rapid relief by morphine bears witness to this 
Finally, the failure of the sympathetic and peripheral noyocame nerve 
block to rehey e the attacks proy es their h} sterical foundation 
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The cuie of her morphine addiction has already resulted in impiove- 
ment but emotionally she is still far from normal 

Case 3 Ncmosts Induced by Sudden Knowledge of Compensable Hcait Disease 
while in Army Rheumatic Valvular Disease 

A 29 year old native baker’s helper who had not worked for 10 years on account 
of his health, was admitted to the Massachusetts General Hospital on March 14, 1936, 
complaining of attacks of precordial pain He had had measles, mumps, and whoop- 
ing cough in childhood, without significant complications His appendix was re- 
moved in 1925 and the tonsils and adenoids were taken out in 1929 There was no 
history of rheumatic fever or chorea He had smoked two packages of cigarettes 
daily until a short time before his entry to the hospital One brother, a policeman, 
had been killed, another brother had died following the World War as a result of 
being gassed 

In 1926, while an enlisted man in the army, he had influenza, shoitly following 
this illness he was declared completely disabled, because of heart trouble, by army 
physicians and given a medical discharge and a pension One year later, in 1927, 
he began to have attacks of rather severe piecordial pain, occurring once or twice a 
day, which he described as follows The pain originated in the region of the apex 
of the heart, was dull, aching, and penetrating in character, radiated to the left 
shoulder and down the left arm to the hand, to the left chest posteriorly, and down 
the left leg to the knee The attacks were of one to two hours’ duration, were un- 
related to effort, meals, or excitement, and were not relieved by nitroglycerine Oc- 
casionally he was awakened at night by an attack of pain In 1933, shortly after 
his government pension was entirely withdrawn, there was a sharp increase in the 
severity of his symptoms, which continued unabated coincident with his efforts to 
become reinstated on the pension list In addition he began to notice moderate 
dyspnea, and rapid irregular palpitation on exertion, and with his attacks of pain 
He had several severe nose bleeds in quick succession but no subsequent ones For 
two years prior to admission he had had sudden syncopal attacks of unknown duration, 
occurring every three or four weeks, and followed for a short time by dizziness He 
could suggest no precipitating factor for these attacks For one year he had noticed 
slight pitting edema of the feet when he had been standing for an unusual length 
of time For six weeks there had been fairly persistent nausea, he had vomited 
several times, and on three or four occasions he had suffered from severe frontal 
headaches lasting half a day There was no orthopnea or cough 

Physical examination revealed a well developed and fairly well nourished young 
man with cyanotic lips Breathing was normal The heart was enlarged both to 
the right and to the left, the apex impulse lying in the midaxillary line, the right 
border of dullness 5% cm to the right of the midsternum in the fourth intercostal 
space The heart action was forceful and the rhythm totally irregular The rate 
was 80 at the apex and at the wrist There were a Corrigan pulse and pistol-shot 
sounds over the peripheral arteries At the apex there was a loud prolonged diastolic 
murmur, a loud slapping first sound, and a short blowing systolic murmur of mod- 
erate intensity Fairly loud systolic and diastolic murmurs were heard at the aortic 
area and along the left sternal border The aortic second sound was accentuated 
and greater than the pulmonic second sound The blood pressure measured 140 to 
120 mm mercury systolic and 60 to SO diastolic The lungs were clear The liver 
edge was just palpable beneath the costal margin and slightly tender There was 
no edema of the extremities ^ 

The urine, blood, and stools were normal The Hinton reaction was negative 
A teleroentgenogram showed dilatation of the heart slightly to the left and markedly 
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to the right Oblique views showed marked prominence of the left auricle posteriorly 
and some prominence of the left ventricle posteriorly There was also marked en- 
largement of the right ventricle The aorta was small, the pulmonary vessels were 
only slightly prominent 

These findings we interpreted as those of mitral stenosis and regurgitation com- 
bined with an aortic lesion (aortic stenosis and regurgitation) The electrocardio- 
gram showed auricular fibrillation, ventricular rate 80, slightly widened QRS waves 
(early intraventricular block), a tendency to right axis deviation, and a normal chest 
lead 

The concensus among most of the observers who saw him had been that his pam 
was that of angina pectoris of the type sometimes seen in patients with rheumatic 
heart disease and extensive aortic regurgitation, notwithstanding the fact that the 
mitral valve involvement seemed preponderant m this case He continued to have 
attacks of pain while in bed under observation and over a period of two weeks he 
was given morphia rather freely for relief On account of the seventy of his 
pain paravertebral alcohol injection of the upper left dorsal sympathetic ganglia 
seemed justified to some of the observers This procedure was carried out with 
some difficulty on account of unusually wide and thick transverse processes of the 
vertebrae, but finally, after three attempts, the first to the fifth left dorsal ganglia 
were satisfactorily injected The resulting anesthesia over the left chest and vaso- 
dilation of the left arm and hand indicated a sympathetic block, which, in the ex- 
perience of Dr J C White, had usually been adequate to relieve pam m cases of 
true angina pectoris However, the attacks of pam continued as before and it then 
became evident that he did not have angina pectoris 

In reconstructing the case at the time of our first examination after the events 
recorded above it was apparent that he was having an extreme reaction to the pie- 
cordial discomfort induced by a very large heart thumping against his chest wall 
There were good reasons for considering psychoneurosis as the chief diagnosis 
superimposed upon a background of organic heart disease He had received a 
pension from the government for years and when this was discontinued his trouble 
increased His pam was atypical of true angina pectoris, originating mainly in 
the region of the cardiac apex where the heart displaces the ribs, radiating even to 
the left leg, lasting for hours, unrelieved by nitroglycerine, and often requiring 
morphia for relief His heart did not show the marked aortic regurgitation which 
has been almost invariably present m cases of angina pectoris m young persons with 
valvular heart disease and finally, alcohol injection of the upper dorsal sympathetic 
ganglia on the left gave no relief This opinion is further borne out by the fact 
that he has continued unimproved since his discharge from the hospital 

Discussion The neurosis m this patient was precipitated by the be- 
lated discovery ot rheumatic heart disease when the patient was convalescing 
from a respiratory infection while in military service, and the importance of 
which was at once magnified by his immediate discharge from the service 
on pension Any cardiac s)unptoms which this man had thereafter were 
naturally interpreted as serious 

The next step in his medical history was the marked exacerbation of his 
dolor pectoris following the withdrawal of his pension 

Then came the unfortunate label of angina pectoris to cripple him still 
more and, finally, to complete the picture there was the serious therapy con- 
sisting not only of morphine but also of the nerve injections Confirmation 
of the diagnosis of psychoneurosis came with the failure of the nerve in- 
jections to give adequate relief 
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Much time, money, and suftenng could have been spared m this case 
by early recognition of the psychoneurosis and its pioper treatment, chiefly 
by psychotherapy It seems likely that CA'^en now the most effective measure 
would be the restoiation of his pension Such a thing as precordial rib re- 
section might perhaps be advocated to gne him subjective relief, but that 
IS as }et an experimental measuie 

Ca^c 4 Ncittosis Follozmiig Cotonaty Tluomhosis 

A 58 year old physician and natuialist was first seen by us on September 25, 
1934, complainins: of precordial oppiessioii on effort He bad always had a “sensi- 
tive digestive tract ” characterized by intestinal stasis and “ auto-intoxication,” but 
nevertheless he bad been generally well and active He bad had pyelitis five years 
previously and severe whooping cough two years prer lously He had used alcohol 
and tobacco heavily in years past, but both quite sparingly in recent months He was 
overweight and had gained a few additional pounds recently His father died of 
heart disease at the age of 46 years , his mother died of a “ stroke ” at 73 years of age 

For three and one-half years he had noticed on effort after meals an oppression 
in the left uppei chest anteriorly radiating to the left shoulder and sometimes to the 
jaw, and relieved within a few minutes by resting This symptom was somewhat 
worse after an attack of grippe nine months pieviously 

In May 1934 four months before his visit to us, he was awakened at 5 30 one 
morning by an attack of the chest oppitssion described aboAe, whicli was, however, 
more severe than usual, lasting five hours and requiring morphine for relief He 
had a slight fever foi several days, the blood pressure fell to 85 systolic, and the 
white blood cell count on one occasion shortlv after the onset of these symptoms was 
18,000 He spent three weeks in bed and then giadually got up and about On 
July 5, 1934, six weeks after the onset of the prolonged pain, the blood pressuie 
measured 125 mm mercury systolic and 80 diastolic and a loud, late systolic murmur 
was heard at the caidiac apex by a consulting physician The electrocardiogram at 
that time showed noimal ihythm, rate 70, low voltage, late inversion of the T-waves 
in Leads H and HI, and a normal Lead IV, altogether typical of myocardial in- 
farction of the posterior oi basal type During his convalescence he had three or 
four brief attacks of chest oppression but none during the month preceding his visit 
to us He felt well except for extreme nervousness and fearful apprehension about 
the consequences of his illness He was afraid to be alone and insisted upon the 
constant presence and attentions of his wife Because he had always led a fairly 
vigorous, physically active outdoor life, which he was now unable to do, his outlook 
was gloomy and he chose to look upon himself as entirely crippled and unable to 
carry on usefully 

Physical examination re\ealed a heavy set man in apparent good health, but 
somewhat nervous and appiehensive The heart was noimal in size, sounds, and 
rhythm At the apex there was a slight late apical systolic murmur The pulse rate 
was 80 The blood pressure measured 122 mm mercuiy systolic and 80 diastolic 
The lungs, abdomen, and extremities were normal Fluoroscopic examination showed 
the heart to be normal in size and shape and the lung fields clear The electrocardio- 
gram showed normal rhythm, rate 85, low voltage, and low upright T-waves in the 
conventional leads, a very definite improvement as compared to the original electro- 
cardiogram in July 1934 

It was apparent that he had done well following his coronary thrombosis and 
that the basis of most of his existing symptoms was fear and apprehension He 
was therefore strongly reassured regarding his heart, advised to resume some of 
his hunting and exploration but to avoid strenuous effort, to spend his winters in an 
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equable climate, and to carry nitroglycerine with him should the occasion arise for 
its use 

He has been seen at inteivals of six months since his first visit During that 
time with much reassurance he has shown steady improvement and has been able to 
resume much of his former activity in his nature work outdoors He still has some 
oppression in his chest on efToit, particularly after meals or when nervous or 
fatigued, but he is able to get along quite well when he avoids exercise after meals 
and nervous tension His physical, fluoioscopic, and electi ocardiographic findings 
have remained much the same over a peiiod of tw'o and one half years His mental 
attitude has improved greatly 

Discussion Little or no discussion is required in this case One need 
only emphasize that coronal} thrombosis, no mattei how mild, is veiy com- 
monly accompanied and followed by mental depression and fear especially 
in a physician This tendency is likely to decrease rapidly in the future 
with the current discovery of many cases with small infarcts, long survival, 
and unhampered physical reserve This case illustrates also the value of 
some other interest than the particular occupation of the individual, some 
interest -which is not fatiguing and which may continue to be cultivated for 
years 

B Heai t Disease Pi edonnnating 

Case 5 Sevcic Coionaiy Heait Disease Masked by Psychoneni osis and 

Moi plnnism 

A 34 year old manufacturer w'as seen bj- us on May 21, 1934 He had ahvays 
led a strenuous life, smoked heavily, and had been under much nervous strain for 
years with family and community activities He had had numeious illnesses and 
operations (appendix, tonsils, antrum, injured hands, and “adhesions”) In 1930 
he began to take morphine for migraine and later it was necessary for him to take 
the cure at a sanatorium 

His father and mother died of heart trouble at the ages of 59 and 48 years 
respectively 

In July 1933 he strained himself holding back a car on a lull and w^as exhausted 
He felt no pain then but on the following day his chest w'as lame in front and on 
the left side Four days later he felt well and pitched hard in a ball game for seven 
innings, having to stop because of fatigue, and not because of pain He w'as unable 
to play much golf for the next few days because of exhaustion He then took a 
long train trip and two weeks after the ball game, while lifting his small son on the 
beach, he suddenly felt oppressive pain to the left of the upper sternum lasting five to 
ten minutes This pain recurred at intervals throughout the day with increasing 
severity and duration until 9 30 pm when it became constant and required morphine, 
which gave him relief when given at 3 am the following morning An electro- 
cardiogram taken several weeks after this episode showed definite evidence of myo- 
cardial infarction at the apex of the left ventricle 

After a prolonged comalescence with gradually increasing activity he returned 
to his former strenuous life about May 1, 1934 On resuming his usual activities 
he began to have sharp stabs of piecordial pain several times daily at rest or on effort 
When first seen by one of us he was under treatment for a renew^ed addiction to 
opiates 

On physical examination he appeared w'ell but nervous and apprehensne There 
was slight cardiac enlargement, confirmed b> fluoroscopj' The heart sounds were 
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good, the ihythm regular except for an occasional premature beat, and there were 
no murmurs The pulse rate was 90, the blood pressure measured 120 systolic 
and 75 diastolic The electrocardiogi am showed noimal rhythm, rate 105, inter- 
rupted by one ventricular premature beat, flat T-waves in Lead I, and slight left 
axis deviation A later electrocardiogram in September 1936 showed also an absent 
Q-wave in Lead IV, further confiimatory evidence of previous myocardial infarction 

It was the opinion of some of his medical observers that in spite of the definite 
evidence of coionary disease much of the precoidial pain of which he complained 
was on a neurotic basis After repeated medical investigations and prolonged rest 
without sufficient relief to allow him to cairv on a comfortable and useful existence a 
diagnostic paravei tebral novocaine injection of the upper dorsal sympathetic ganglia 
was done during one of his severe episodes of pain with almost complete relief within 
five minutes He was so impressed with the relief obtained that he wished to have 
a resection of the sympathetic nerves no matter what the risk This was attempted 
but he did not survive the operation Postmortem examination disclosed extensive 
coionary sclerosis with old occlusion of the descending branch and thrombosis of 
the circumflex branch of the left coionary arteiy togetlier with marked scainng of 
the left ventricle There was a definite and pronounced aneui ysmal dilatation of the 
anterioi wall and apex of the left ventricle 

Dtscitssion This case is of the greatest interest and importance and 
Y ithout its inclusion our paper would be open to serious objection It pre- 
sents the other side of the pictuie from that illustrated m the fiist four 
cases With a renewed enthusiasm in the lecogmtion and treatment of 
cardiac neurosis one may easily go too far and fail to recognize the presence 
of serious heart disease that may lead to early death 

This patient’s coronary disease was in large part overlooked or mini- 
mized for several reasons, consisting of his youth, his obvious nervousness, 
his addiction to morphine, and his relatively normal physical examinations 
The electrocardiogi am, however, proved to be of vital importance as it 
has been in most of our other cases of coronary disease m youth It showed, 
without question, the presence of extensive myocardial mfaiction which 
was latei confirmed at autopsy 

The case illustrates, incidentally, the danger of radical neurosurgery, m 
the presence of seveie coronary disease, in contrast to nerve injections 

III Summary and Conclusions 

The growing importance of caidiac neurosis has impiessed us with the 
need of its emphasis at the present daj when there is so much publicity about 
heait disease Eveiy patient with cardiac symptoms or signs or with 
knowledge of heait disease m family or friends is a potential caidiac 
neurotic 

We have presented herewith five striking examples of cardiac neurosis 
The first case had as a basis a hypersensitive nervous system, a history of 
heart disease m the family, access to medical literature, increased nervous 
tension in Ins work, and a hasty incoirect diagnosis of angina pectoris, the 
excessive use of tobacco may have been an aggravating factor The sec- 
ond case was a young woman rvhose first heai t attack, appai ently consisting 
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of paroxysmal tachycardia with piecordial distress, followed the death of 
her only child and was unfortunately tieated with morphine, during the next 
IS years she became a moiphme addict and never showed any evidence of 
heart disease The third case was a young soldier whose rheumatic heait 
disease was unfortunately discovered for the fii st time when he was suffering 
fiom neurocii dilatory asthenia following influenza, and for which he was 
discharged as partially disabled from the aimy, an exacerbation of his 
symptoms followed some yeai s later when his pension was discontinued and 
became so severe that it was confused with angina pectoiis and treated with 
moiphme and nerve injections The fourth case is an illustration of the 
mental depression and neuiotic apprehension which often follows coronal y 
thrombosis, the patient was a middle-aged physician who made a striking 
gam after reassurance and the readjustment of his activities and interests 
It IS obvious that the early lecognition and proper treatment of cardiac 
neurosis by psychotherapy would have spaied these four patients much 
time, money, and stiff ei mg Theie aie many othei cases like these 

In contrast with these four cases we have presented one impoitant ex- 
ample, case 5, of serious heart disease consisting of coronal y thrombosis 
and myocardial infarction masked by psychoneui osis and moiphimsm in a 
young man whose electi ocai diograms gave the necessary clues to the cor- 
rect diagnosis 

REFERENCE 

1 Glend\, R E, and White, P D The recognition and treatment of cardiac ncuiosis, 
Med Clin N Am , 1937, Boston number, p 449 



AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 
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Introduction 

The accuiacy of diagnosis, the interpretation of physical findings and 
the etiology, frequency and symptomatology of aortic stenosis have been 
matters of considerable controAersy m recent years About 30 years ago 
the diagnosis was often made on the basis of a systolic murmur over the 
aortic area without any other confirmatory evidence It became particu- 
laily clear dm mg the great war that this was entirely insufficient evidence 
to warrant the diagnosis, when in some army camps and m the hands of 
some boards that were examining recruits, large numbers of cases of aortic 
stenosis were being leported Such cases were subsequently regarded as 
having neuro-circulatoiy asthenia, showing a basal systolic murmui fre- 
quently found in this condition The result of this experience led to the 
view that still prevails m the minds of many, that aortic stenosis is rare 
It will be clear from this study that the pendulum has swung much too far 
111 this direction, and that many clinical aspects of aortic stenosis need re- 
consideration and reappraisal Certainly it can be stated at the outset that 
aortic stenosis is a fairly common lesion, and that basal systolic murmurs 
cannot be dismissed lightly 

The puipose of this study is to review some of the clinical features of 
aortic stenosis that might help in diagnosis, and especially to discuss two 
complications to which attention has recently been called, i e the occurrence 
of syncope and angina pectoris 

Although there are numerous isolated references to aortic stenosis in 
the older literature briefly reviewed by Marvin and Margohes," it is only 
111 the last decade that the importance of this lesion has been stressed Cabot 
m 1926 reported 28 autopsied cases He called attention to the greater 
frequency of aortic stenosis m the male sex, the absence of evidence of aortic 
regurgitation m approximately half of the cases, and the occurrence of the 
disease predominantly in individuals past 40 years of age Willius ^ studied 
96 cases, and stressed the fact that anginal pain was a common occurrence 
in 21 per cent of his cases Forty-six per cent also gave a clear cut history 
of rheumatic fever Margohes " emphasized the frequency of calcification 
of the valve m aortic stenosis but regarded the process in the most part as 
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sclerotic in nature Chiistian'^ reported 57 cases that came to autopsy, 21 
of which had calcification of the aortic A^alve He also piedicted that the 
calcification could be visualized by the roentgen-ray McGinn and White ® 
reviewed 123 cases of aortic stenosis that came to autopsy and 113 that 
were examined clinically Only one-third of the cases that came to autopsy 
were accurately diagnosed during life A definite history of rheumatic 
fever was obtained m 23 per cent of the autopsied group and 46 per cent 
of the clinical series Faintness, dizziness or actual syncope were fairly 
common complaints, occurring in 22 per cent of the cases Nineteen per 
cent had angina pectoris Nine of the patients m their series died suddenly 

Marvin and Sullivan ^ reported 11 cases of aortic stenosis that died sud- 
denly and presented the view that syncope and sudden death in cases of aortic 
stenosis ma} be due to a hypersensitive carotid sinus Boas ’’ discussed 19 
cases, four of which had angina pectoris, and believed that the angina pec- 
toris was due to the narrowing of the aortic valve LaPlace ® reported a 
series of cases of aortic valve disease and found that the degree of aortic 
regurgitation as measured by the diastolic piessure had no relationship to 
the presence of angina pectoris 

Material in This Study 

In the selection of material foi this reMew only those cases were in- 
cluded that could be regarded as having definite evidence of aortic stenosis 
The three mam criteria were the presence of a systolic thrill at the base of 
the heart, the detection of calcification in the aortic valve on fluoroscopic 
examination and the postmortem findings All cases that had definite evi- 
dence of organic involvement of the niitial valve were excluded m order 
to study the features of aortic stenosis per se, eliminating any complicating 
events that the presence of mitral valve disease might entail For this pur- 
pose all the clinical and pathological data in the records of the Peter Bent 
Brigham Hospital, from the year 1913 to 1935 inclusive, were analyzed 
together with the cases seen by one of us m private consultation practice 
This comprised a group of 180 definite cases of aortic stenosis 

Etiological Considerations 

It has been and still is often difficult to establish a conclusive relation- 
ship between an early rheumatic infection and a subsequent valvular lesion 
There is no indisputable and constant pathological finding which determines 
the rheumatic nature of any cardiac abnormality The presence of Aschoff 
nodules m the heart, although very distinctive, is often wanting, even when 
there is every reason to believe that the lesion is rheumatic An early rheu- 
matic infection may have taken on one of the many bizarre forms so that 
the proper diagnosis never was made Even when the correct diagnosis 
was made the patient and his family may not have been informed of it 
When a great many years elapse, as often happens, before cardiac embar- 
rassment develops, the early diagnosis may readily be forgotten Finally 
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a positive past history of a iheumatic infection and the piesencc of a vahc 
lesion IS not necessarily pi oof that the foiinei is the cause of the latter 
One IS therefore left with opinions rather than with proof 

If specific diseases from a clinical point of view aie raiely if ever as- 
sociated with the subsequent development of stenosis of the aortic valve, 
It is reasonable to eliminate them entirely from oui discussion of causation 
In this group may be included pneumonia, typhoid fever, syphilis, and many 
other specific infections It may be mentioned at this point that we did 
not find a single instance in which aortic stenosis could have been due to 
syphilis, notwithstanding the great frequency uith which this disease pro- 
duces aoitic insufficiency and aortitis It is not certain, however, how often 
nonspecific infections of a mild degree such as the “ common cold,” influ- 
enza or sole throat were the etiological cause of cases included m this sfudy 
The great frequency of calcification of the aortic cusps natuially led to 
the belief in the past that m many instances it was purely arteriosclerotic 
This opinion seemed to be further validated, m many instances, by the 
absence of any pievious history of rheumatism or of any other significant 
infections In refutation one might oftei the evidence that is found in the 
mitral valve Here stenosis occuis and is frequently accompanied by 
marked calcification, even m compai atively }oung people in whom very few 
would deny the rheumatic etiology This often occuis when there is no 
available history of previous iheumatism In fact it is a common experi- 
ence to find calcification deA eloping in any old and prolonged inflammatory 
piocess like tuberculosis, syphilis, paiasitic cysts and othei conditions 
From the above consideiations it follows that a particular lesion of the 
heart may be regarded as rheumatic in origin if an early histoiy of rheu- 
matic fever, chorea, or other stigmata of iheumatic disease are present m a 
large percentage of the cases, and if theie is no other predominating etio- 
logical cause It IS well to recall that m a large series of cases of mitral 
stenosis, which all regaid as almost invariably due to rheumatism, a his- 
toiy of this early infection can only be obtained in slightly nioie than 50 
pel cent of the cases If a similai incidence can be found m relation to any 
othei valve lesion it is equall}- logical to assume that rheumatic fever is the 
etiological factor 

In this series of 180 cases theie was a definite history of rheumatic fevei 
or chorea m 57 instances (31 7 per cent) The figures foi the hvo sexes 
Avere approximately the same The interval betAveen the first iheumatic in- 
fection and the time these patients Avere first examined averaged 23 3 years 
for the females and 28 9 years for the males The extremes Avere quite 
Avide, from a feAV years to 60 years This is considerably longer than sim- 
ilar figures would be for cases of initial stenosis In addition there Avere 
23 in Avhich the history Avas questionable By this is meant that there Avas 
a history of previous “ rheumatism,” sciatica, groAving pains, nosebleeds, 
etc , or that a heart murmur deA’^eloped after an earty acute infection If 
these are included the total incidence Avould be 44 4 per cent This corre- 
sponds fairly closely to the obserA'ations of Willius Avho found a histoiy 
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of rheumatic fevei in 46 pei cent of 96 cases of aortic stenosis It is a 
somewhat lower figuie than the 50 per cent that is generall}'^ found in cases 
of mitral stenosis The difference m the two gioups can readily be ex- 
plained by the fact that aortic cases when detected are on the average 10 
■veais older than those with mitral disease, the latter coming to a physician 
earlier in then course because of troublesome symptoms of congestive fail- 
ure The result is that the aoitic eases have moie frequently forgotten 
their early infections oi these infections ha\e occniied m an era when rheu- 
matic fever was not so well understood 

From the above discussion it would seem logical to conclude that rheu- 
matic fe^ er is the most frequent and most important cause of aortic stenosis 
Furthermoie, ve aie of the opinion that ai teriosclerosis and calcification 
are secondary manifestations superimposed on lesions due to rheumatic fe\er 
01 to some other call} nonspecific appaienth mild infection 

Age and Sex 

The age distiibution in this gioup of 180 cases of pure aortic stenosis 
ranged from 13 to 81 years, with an a\erage of 52 5 yeais There were 
108 males and 72 females, le 60 pei cent and 40 pei cent lespectivel} 
The aveiage age of the males was 53 6 yeais and of the females 51 4 -veais 
There was no significant diffeience in the distribution of the two sexes m 
the \aiious decades (figuie 1) although the hugest numbei occuried in 
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the Sixth decade The incidence in the fifth and seventh decades was con- 
siderable The number of females m this series was considerably greater 
than that reported by Margohes ' or Wilhus,^ but more closely approximated 
that given by McGinn and White ® The prepondei ance of males may pos- 
sibly be explained by the greater frequency of chorea as the rheumatic 
manifestation m the female sex and by the fact that chorea larely is re- 
sponsible for subsequent aortic involvement 

Blood Pressure Considerations 

The average blood pressure of 147 cases of aortic stenosis, in which 
readings were available, was 145 mm of mercury s}stohc and 84 mm dias- 
tolic The lange varied from a highest systolic reading of 260 mm and a 
highest diastolic of 156 mm , to a lowest systolic of 80 mm and a lowest 
diastolic of 10 mm That hypertension was common is shown by the fact 
that there were 17 with systolic readings over 200 mm and 22 with a dias- 
tolic over 110 mm The average pressures for the 85 males was 138 mm 
systolic and 79 mm diastolic, that of the 62 females was 153 mm systolic 
and 81 mm diastolic (figures 2 and 3) This tendency for the females to 
have a higher blood piessure is in accord with findings obtained m a com- 
parative study of the two sexes in relation to other forms of heart disease, 
such as mitral stenosis or angina pectoris 

There are two factors m addition to the stenosis of the aortic valve, 
which have some bearing on the blood pressure level Insofar as there 
might be an accompanying aortic insufficiency there will be a tendency for 
the systolic pressure to be somewhat elevated and the diastolic to be de- 
pressed Such effects are commonly observed in pure aortic insufficiency 
The other factoi is the one generally called essential hypertension, or that 
associated with an aging process This will tend to show higher pressure 
readings in the older group The common occurrence of hypertension m 
many types of cardiac disease makes one suspect that the intrinsic lesions 
of the heart may in some reflex fashion be partly responsible for hyper- 
tension Another possibility is that the original etiological factor, namely 
iheumatic infection, may not only have been the cause of the valvular lesion 
but also may have produced changes m the peripheral vessels which eventu- 
ally led to hypertension The study of individual cases of aortic stenosis 
gives one the impression that when no other mechanisms are involved the 
svstohc pressuie is likely to be low and the diastolic slightly elevated, re- 
sulting 111 a small pulse pressure Notwithstanding this, all ranges of sys- 
tolic and diastolic levels from very low to very high may occur 

Physical Findings 

Aiiiong the physical findings m cases of aortic stenosis there are some 
that ar^more peculiarly diagnostic of the anatomical lesion, and there are 
others less characteristic because of their common occurrence in a variety 
of other ^nditions A systolic thrill in the aortic area, roentgen-ray evi- 
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Fig 2 Average blood pressure readings of cases of aortic stenosis (solid squares), as 
compared to normal individuals (circles) Male group 



Fig 3 Average blood pressure readings of cases of aortic stenosis (solid squares), as 
compared to normal indmduals (circles) Female group 
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dence of calcification of the aoitic valve, a loud systolic murmur at the aortic 
area and a plateau pulse belong to the former group Cardiac enlargement 
and an apical systolic murmur belong to the latter 

Cardiac hypertrophy is piactically invaiiable in well maiked aortic ste- 
nosis In most cases this can be readily made out on physical examination, 
although dm mg the eaily stages the percussion outlines do not always ex- 
tend very much beyond normal limits Maiked dilation of the chambers 
such as occurs m mitral stenosis is not present as a rule, and therefore the 
caidiac silhouette is likely to be smallei, although the heait weight is greater 
m aoitic stenosis than m mitral stenosis In a previous study ’’ it was found 
that the average weight of the heait m cases of aortic stenosis was 669 
plains while m cases of initial stenosis it was 474 grams The great differ- 
ence IS due to the maiked hypeitiophy of the left ventricle of the former 
When the left bolder of dullness does not extend much beyond the nipple 
line the finding of a forceful apical impulse will often indicate that there is 
considerable hypertiophy of the left \entiicle This type of impulse, which 
lifts the finger slowly and remains lifted foi an instant before it recedes, is 
quite unlike the short snapping impulse that is found in initial stenosis 
An apical systolic murmur is a quite common finding but one that is 
difficult to appiaise It can be paitly due to a transmission of a loud basal 
bruit, and to some extent it may result fiom an accompanying mitral in- 
sufficiency, either relative or structural m nature Its presence oi absence 
does not aid m establishing oi eliminating the diagnosis of aortic stenosis 
The most constant physical finding is a loud basal systolic murmui best 
heard at the second right interspace, or over the midsternum This muimui 
IS often harsh m quality but we feel that its intensity is of greatei impor- 
tance than its quality In fact one ma)’^ say that faint murmurs are rarefy 
harsh When the loudness of murmurs was graded from I to VI as 
was done m many of the cases studied here, with rare exceptions the basal 
biuit was found to be of grade III intensity or louder Often the apical 
murmur was just as loud as the basal and occasionally it was louder There 
are other conditions in which loud systolic murmurs aie heard at the base 
of the heart such as hypei tension, congenital heart disease, anemia and 
hyperthyroidism If these can be eliminated from consideration a loud 
aortic systolic muimur must always bring up the possibility of aortic ste- 
nosis The direction of propagation of this muimur has been of no great 
aid m diagnosis When loud it often could be heard throughout the chest, 
even in the right axilla The importance of its transmission to the vessels 
of the neck has been exaggeiated foi this is due mainly to its intensity and 
to the proximity of its point of origin There are occasional instances 
when the state of the circulation is so feeble that the murmur is quite faint 
and may only regain its loud and more characteristic intensity when the 
heart improves It is m such cases particularly that roentgen-ray examina- 
tion may be very \aluable 
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A blowing diastolic muimur heaid in the second right interspace or 
along the left sternal border is a common, but by no means invariable find- 
ing in aoitic stenosis Stenosis of either the aortic oi mitral valve fre- 
quently occuis without any auscultatoiy cMdence of legurgitation Theie 
are many instances of well marked mitral stenosis that show no systolic 
murmur whatever, and likewise many cases of aoitic stenosis that have no 
diastolic murmur In fact, of these 180 cases there were 87 in which no 
diastolic muimur was heard To be sine this gioup excluded all cases with 
free aortic insufficienc} , for this stud}- was confined to well marked stenosis 
of the valve In trying to elicit the aortic diastolic murmur, the famtei 
ones may be overlooked unless auscultation is cained out carefully, both in 
the recumbent and upiight positions and during held expiration 

The most diagnostic physical finding is a systolic thrill This is gen- 
eially best felt at the aortic area but is occasionally present o\er the uppei 
or midsternum and laiely to the left of the manubrium A S)"stolic impact 
must not be confused with a true pun that has duration, foi when the 
latter is reall} felt and congenital heart disease can be ruled out a diagnosis 
of aortic stenosis is almost certain There will be lery raie exceptions 
when a loud basal systolic murmur and a definite systolic thrill will be found 
and yet stenosis will be absent The explanation of such findings is still 
obscure The difficult) is that m less than one half of the cases will a 
thrill be palpable 

In only 21 of the 51 instances in this series that came to autopsy was 
a thrill found Possibl) in some, moie caieful palpation might have been 
more successful In otheis teimmal cardiac weakness may have been the 
cause of the absence of this sign The tin ill is often overlooked because 
palpation is not cairied out or because when a thrill is faint it may be de- 
tectable only in certain positions It may be necessary to have the patient 
sit up or lean forward or even hold a deep expiration while the base of the 
heart is palpated 

No careful analysis was made of the frequenc) of an absent aortic 
second sound, oi the reliability of this sign m the diagnosis of aortic steno- 
sis AVe are certain, however, that in some of the cases a clear second sound 
was heard in the second right interspace, although in many it was either 
(Imninshed or absent In according importance to the chaiacter of the 
second sounds at the base one should lemember that the sound heaid over 
the aortic or the pulmonary area is not necessarily made by the correspond- 
ing \alve In some obvious cases of hypei tension the second sound is louder 
o\er the pulmonary than over the aortic area, although aortic piessure is 
considerably higher than pulmonary pressure Likewise m some cases of 
aortic stenosis a second sound heard to the light of the manubrium may be 
parti) a transmission from the pulmonary snap In general it may there- 
torebe said that the aortic second sound m these cases occasionally is present, 
though geneially diminished or absent 
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A plateau form of peripheral pulse lias long been regarded as a char- 
acteristic of aortic stenosis The frequency with which this pecuhaiity of 
the pulse is observed is diminished by the difficulty of its recognition and 
also by the fact that its typical foim is commonly altered in the presence of 
an accompanying aoitic insufficiency or hypei tension However, there are 
instances in which careful attention to the quality of the ladial pulse may 
supply valuable supportive evidence 

A peculiarity of the pulse less generally appieciated is that the rate not 
infrequently is slow This was quite well known to the clinicians of former 
times for FotheigilH^ in discussing aortic obstruction states, “the pulse is 
usually slow and steady ’’ There are very few conditions apart from aortic 
stenosis m which the rate of the heart may be so slow m the presence of 
severe congestive heait failure, and where the slowing cannot be accounted 
for by a digitalis effect or heart block This peculiarity on several occasions 
has been the first clue in leaching the correct diagnosis The rhythm of the 
heart, unlike that obseived in mitral stenosis, is generally regular Of the 
180 instances in this study auricular fibrillation was present m only 11 cases 
Four of these were examined post mortem and none showed mitral stenosis 
Factors such as age, sex, blood pressure and previous rheumatic infection 
were no different in the fibi illators than in those with i egular rhythm 

Electrocardiographic Observations 

In 82 cases electrocardiographic studies were made Our findings con- 
cerning conduction disturbances were similar to those recently reported^ 
There were 14 instances of defective intraventricular conduction, including 
seven with typical bundle bianch block Three of the above 14 showed ap- 
preciable delay m the P-R interval and one had complete heart block There 
were two additional cases of complete heait block Conduction defects 
seemed to be more common in the cases of aortic stenosis that had angina 
pectoris than m those that did not have this complication Eleven of the 
82 cases had auricular fibrillation Some of the others had extrasystoles 
of ventricular or nodal origin It is significant that we did not have a 
single instance of right axis deviation m the entiie series If such a change 
in the electrical axis is found in aortic stenosis it should lead one to suspect 
an additional mitral stenosis The mam conclusion from the electro- 
cardiographic studies is that defects in conduction are commonly associated 
with aortic stenosis 

Roentgen-Ray Findings and Calcieication or the Aortic Valve 

In the past there have been no distinctive roentgen-ray findings that 
characterized aortic stenosis The boot shaped heart denoting a hyper- 
trophied left ventricle, although common in aortic stenosis is also frequently 
present in pure aortic insufficiency and m some cases of hypertensive heart 
disease with left Aentricular hypertrophy Recently, however, the detection 
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of calcification in the aortic valve by fluoioscopic examination^" has been 
of tremendous diagnostic value This has invariably been indicative of a 
significant degree of stenosis of the valve Inasmuch as this technic has 
been developed m the past several yeais, only 32 of the more recent cases of 
this senes were fluoroscoped Among these there were 26 instances m 
which this examination positively identified calcification of the aortic vah e 
Two of the remaining six were examined post mortem , one showed calcifica- 
tion, the other did not It is evident that aortic stenosis may be present 
for a long period of time before calcification occurs in the leaflets Such 
cases will necessarily be negative on fluoroscopy, and others may be missed 
because of the thickness of the chest wall or the faintness of the shadow 
It also follows that calcification will be found more readily in the long 
standing cases This is well borne out by the following figures The 
average age of the group showing calcification was 60 3 years while that of 
the negative group was 42 6 years The youngest of the positive cases was 
45 years old, although younger individuals not included m this study have 
shown calcification of the valves by roentgen-ray The value of roentgeno- 
graphic examination is readily appieciated by the fact that m one half of 
the 26 cases, no aortic systolic thrill could be felt In some of these the 
roentgen-ray was the only means of establishing the diagnosis At present 
It may be stated that the roentgenological finding of calcification of the 
aortic valve is the most accurate single evidence of aortic stenosis, but that 
calcification may not be detectable during the early j^ears of the production 
of this lesion 


The Occurrence or Angina Pectoris 

Little mention was made in the older writings concerning the association 
of angina pectoris with aortic stenosis Mackenzie stated that, “ there 
may be symptoms of angina pectoris but these are due to associated changes 
in the heart muscle ” Recently more attention has been paid to this rela- 
tionship The more recent teaching has been that although angina 

pectoris IS commonly associated with aortic vahular disease it is due to 
insufficiency of the valve rather than to stenosis The explanation that is 
offered for this association is that coronary flow takes place during diastole 
and that with the low diastolic piessure that accompanies aortic insufficiency 
there is inadequate flow through the coronar} system with resultant relati\e 
myocardial anoxemia This explanation is open to some doubt for there 
are those who believe that the mam flow through the heart occurs during 
systole Apart from the theoretical controversy thei e are certain clinical 
experiences which make one doubt the accepted importance of aortic regur- 
gitation m the production of anginal pain 

Free aortic insufficiency, syphilitic m origin, is rarely associated rvith 
angina except m those cases m which the coronary orifices are narrowed 
Furthermore, as will be seen from the following data, angina occuis quite 
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commonly m aortic stenosis without any clinical evidence of msufficiencv of 
the valve The following explanation was kindly suggested to us by Dr 
Tinsley R Hairison “The two important points about angina and aortic 
stenosis seem to be (1) that there is no evidence of anything which can 
decrease the ciiculation to the heart m these cases and (2) that m such 
patients theie is much less relationship of the pain to exercise than m or- 
dinary coronary angina As legards the hist point, while m cases without 
aortic stenosis one almost always finds at autopsy either coronary arterio- 
sclerosis, luetic narrowing of a coronary orifice, or a well marked aortic in- 
sufficiency with a low diastolic piessuie dm mg life (the latter producing 
angina by causing interference with the blood supply to the heart during 
diastole), m persons with aortic stenosis typical anginal seizures may occur 
in the absence of any of these factors, the aortic insufficiency either not being 
present at all or in many cases of such mild degree as to cause no lowering 
of the diastolic piessure In such cases the pathological eMdence does not 
point toward a diminution in coionary flow and the enlarged coronary 
arteries suggest that the flow duiing life was actually gi eater than normal 
However, this does not mean that the mechanism of angina is any different 
in such cases from that occuinng in other patients The coronary flow has 
to be looked at not per se but from the standpoint of its relationship to the 
need for blood , the latter of course depends on the oxygen consumption of 
the heart, which m turn depends largely on the work done by the heart The 
latter depends on three factors — the amount of blood expelled per unit of 
time, the pressure against which this blood is expelled, and the energy ex- 
pended in impaiting velocity to this blood As regards the output of blood, 
the only case which we studied had a normal cardiac output However, the 
pressure within the ventricle during systole is probably enormously increased 
and this of course tends to increase the cardiac work Furthermore, while 
the velocity factor is, under certain conditions, a relatively small fraction of 
the cardiac woik, it may become the gieatest factor in aortic stenosis, where 
with a markedly narrowed orifice the rate of flow must be enormously 
greater during systole It is possible and indeed quite likely that the velocity 
factor IS moie than 50 per cent of the caidiac woik in a case of maiked aortic 
stenosis Therefore, even though the coronary flow increases, say three- 
fold, it IS quite likely that the cardiac work may be increased four-fold, and 
this would of course tend to produce angina through the usual mechanism 
of myocardial anoxemia 

“ As 1 egards the second point , in the young patients with aortic stenosis 
we do not have pipe-stem coronaries but normal vessels which are capable 
of opening and closing The attacks Avhich come on at rest may very well 
be due to slight vasomotor changes m the caliber of the coionaries Sup- 
pose that the arteries are wide open and are just able to transmit enough 
blood to prevent angina Then even a very slight diminution m caliber 
could cause an attack This is quite different from a normal person, where 
the arteries haAe large reserve and diffeient fiom a person with extensive 
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coronary scleiosis wheie one can’t imagine any opening and closing o£ the 
pipe-stem vessels ” 

Another explanation depends on the likeness of the aoita and coionary 
system to the common water faucet suction pump The water flowing 
through the largei oiifice causes a suction on the smaller orifice which 
enters it at right angles The amount of suction is somewhat dependent 
upon the velocity of flow through the larger orifice It seems reasonable 
to assume that m the noimal heart Avith “ paper thin ” aortic A’alves, dining 
systole these leaflets are fairly close to the coronary ostia preventing any 
such suction action In cases of aortic stenosis with rigid, calcified im- 
movable aortic valves, and markedly increased velocity of the blood flow, 
it IS possible that this suction action may even draw blood out of the coionary 
artel les and lead to relative m 3 'ocardial ischemia 

It was significant; but by no means surpiismg that as many as 41 of the 
180 cases, or 22 7 per cent had definite angina pectoi is (There were 28 ad- 
ditional questionable cases ) Of these 41 cases 22 were male and 19 were 
female, the average age of the former was 49 years (youngest 13 and 
oldest 64) and of the latter 59 years (j'oungest 25 and oldest 74) There 
was one case m the second decade, two m the third, three m the fourth, seien 
in the fifth, and the remaining 28 m the later decades The average blood 
pressures foi the two sexes in these cases were 136 mm systolic and 80 mm 
diastolic 111 the males, and 154 mm systolic and 85 mm diastolic m the 
females These figures were similai to the blood pressure readings of the 
cases of aortic stenosis m general, but somewhat lower than those found in 
angina pectoris, unassociated with aortic stenosis It folloii s that hyper- 
tension IS not a factor m the causation of angina associated with aoitic 
stenosis 

The frequent absence of aortic insufficiency m this group with angina 
pectoris IS indicated by the fact that m 19 of the 41 instances, no diastolic 
murmur was heard This signifies that not only is pure aortic stenosis a 
common occurrence but that a concomitant angina is frequently present 
without an accompanying regurgitation 

To further validate this point of view 31 consecutive cases of free 
aortic insufficiency were studied Onty four were found to have angina 
pectoris and they were all luetic Very likely the coronary orifices ivere 
involved in these The average age of the 31 cases was 41 6 years and nine 
of them were over 50 vears of age The blood pressuie readings m this 
group A\ere tj'pical of free aortic insufficiency, the aierage readings being 
s}stolic 154 mm and diastolic 32 mm In 15 instances a definite past his- 
tory of rheumatic feier yas obtained but the lesion had not progressed to 
detectable clinical aortic stenosis The comparative rarity of angina in 
these cases of aortic insufficiency is in striking contrast to its frequenc\" 
when the aortic a alve is stenosed 

Inasmuch as the diagnosis of angina pectoris can only be made by a 
proper appraisal of the s}mptoms and because the subjectn^e complaints that 
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lead to this diagnosis are often mild and may be over-shadowed by the more 
distressing breathlessness, the diagnosis is often ovei looked In many cases 
one has to initiate a diiect inquiry into the possibility of any ill feeling in 
the chest on hui lying in the street, because the patient often will not spon- 
taneously mention it We feel that this type of careful questioning was 
responsible for the large number of cases of angina detected m this study 
The impoitance of eliciting these s}'mptoms lies m the fact that the fre- 
quency of angina throws some light on the prevalence of sudden unexpected 
death in aoitic stenosis Whenever the diagnosis of angina pectoris is cor- 
rectly made one infers that that patient is subject to such a fatal outcome 
It IS interesting that of the 80 cases in which the type of death was known, 
nine dropped dead suddenly In five of these nine cases a diagnosis of 
angina pectoris had already been made We believe that in some of the 
others that died suddenly a diagnosis of angina pectoris could have been 
made if we had had the oppoitunity of inquiring carefully into the history 

One experience that we had bears directly on this point A man of 50 
enteied the hospital complaining of increasing breathlessness He showed 
the typical signs of aortic stenosis and marked congestive failure, and was 
studied most carefully by many physicians including ourselves He im- 
proved on medical treatment and returned about one year later with re- 
current failure On this second admission a clear cut history was elicited 
by direct questioning of anginal distress, that antedated the first admission 
It had been entirely overlooked by all membei s of the staff After he had 
again recovered a fair degiee of compensation and while feeling quite com- 
fortable, he died instantly If a proper histoiy had not by chance been ob- 
tained he would have been classified m that vague group of cases of sudden 
death from aortic stenosis Sudden death of this type can occur even in 
the very young who have aortic stenosis and angina pectoris, as was the case 
m a boy of 15 m whom both of these diagnoses were made, who dropped 
dead while going to school 

The duration of life m cases of aortic stenosis after the development of 
angina pectoris is not very different from what is found m ordinary angina 
In the 19 patients of this present series who were known to have died, the 
duration of life after anginal pain first occurred was 3 3 years Of 10 who 
were known to be still alive the duration was 5 5 years The cases varied 
considerably and were too few in number to permit drawing any clear cut 
conclusions, but we have the general impression that the young rheumatic 
aortic case with anginal pain may carry on many years, although typical 
sudden fatality may occur at any time 

Syncope 

The occurrence of syncope m aortic stenosis was lost sight of until a 
few years ago This was recently discussed by McGinn and White ® and 
in greater detail by Marvin and Sullivan ^ Knowledge of the role that the 
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carotid sinus may play in the pioduction of syncope/^ naturally led to the 
suspicion that this same mechanism might account for the dizziness and 
fainting attacks that occur m aortic stenosis With this in mind an investi- 
gation was carried out to test the irritability of the carotid sinus in some of 
these cases In 19 a test for carotid sinus irritability was performed on 
each side and m none were positive results obtained for syncope, or dizziness 
was not produced ''' Among these were two with a clear cut history of 
syncopal attacks From this it seems unlikely that carotid sinus irritability 
can be a common occurrence in aortic stenosis or that it will explain, in the 
majority of cases, either the dizziness and fainting, or the sudden death 
The possible idle of the carotid sinus cannot be dismissed entirely, however, 
and further investigation is necessary It is possible that reflex inhibition 
of the heart from a sensitive carotid sinus may be the cause of sudden death 
in rare instances A more likely cause of sudden death is the same mecha- 
nism that prevails m ordinary angina This assumption is particularly ap- 
plicable m those cases in which the diagnosis of angina pectoris can be made 
One may even postulate that some of the others die suddenly in their first 
attack of angina 

An attempt was made to detect clinical featui es which were characteristic 
of cases showing syncope or dizziness There weie 21 instances of true 
syncope and an additional 16 had significant dizziness without syncope 
The average age of those with true syncope was five years greater among 
the males and 10 years greater among the females than the general averages 
Despite their more advanced years those with syncope tended to have a some- 
what lower blood pressure Although these two differences were not great 
they may have some bearing on the production of the cerebial symptoms 
since both age and lower blood pressure may predispose to cerebral anoxemia 

Type of Death 

Ninety-five of 180 cases studied were known to have died Of these 
18 died of unknown cause, 44 died of congestive heart failure, 15 of sub- 
acute bacterial endocarditis, four of coronary thrombosis, two of cerebral 
accidents, two of pneumonia and one of Adams-Stokes disease The re- 
maining nine died suddenly and unexpectedly There were some differences 
in age between these various groups Although the average age at death 
of all the fatal cases was 51 3 years, the group with subacute bacterial 
endocarditis died at an average age of 36 years Those that died suddenly 
had an aveiage age of 45 years The three most common types of death 
are congestive failure, subacute bacterial endocarditis and angina pectoris 

It IS of some interest to analyze the duration of the more important 
subjective symptoms and objective findings in the group of fatal cases 
Such an analysis gives one a guide as to the prognosis when particular 

* Since this studj i\as completed two cases of aortic stenosis ivere seen without any 
prcMous history of s3’ncope or dizziness that showed definite positne reactions to carotid 
sinus stimulation 
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teatuies develop in the pi ogress of the disease Palpitation of the heait was 
an early complaint and the aveiage duration of life aftei its onset was eight 
years Dyspnea on the othei hand came much later, as the average length 
of life aftei its first occurrence was only 23 months The average period 
of survival after edema was 9 3 months and after appearance of syncope 9 1 
months Syncopal attacks that occurred early in life, 15 years or so before 
the patient was seen, weie disregarded as they weie consideied to he un- 
related to the disease The duiation of life after congestive rales were 
found in the lungs and definite pitting edema of the legs occuried was 6 3 
and 4 3 months, lespectively In many of these cases the featuies just 
enumeiated may have been present foi some time before they were fiist 
noted, but in geneial it may be said that life expectancy is quite short once 
deal cut heait failuie has developed 

Diagnostic Considerations 

The more important diagnostic findings in aoitic stenosis aie a loud 
systolic murmur at the base of the heait, a basal systolic tin ill a plateau 
pulse and calcification of the aoitic valve on fluoioscopic examination The 
presence of a true thrill or calcification by loentgen-iay aie quite tellable 
diagnostically The other two features are not as tiustworthy This 
explains the difficulty in diagnosis and the fact that the majoiity of cases 
are ovei looked It is obvious that a fan degiee of stenosis must exist for 
years before all the above criteria will be appaient The eaily stages of 
the process must therefore be diagnosed on data that have been i egarded in 
the past as inadequate In a previous publication attention has been called 
to the impoitance of mterpieting the presence of a systolic muimur as a 
possible early sign of aortic stenosis In fact it was found that duiing the 
eaily stages a moderately loud systolic murmur that eventually proves to 
be due to aoi tic stenosis could be somewhat loudei at the apex of the heai t 
or the mid-precoidium than m the aoitic aiea Also some cases i egarded 
as having benign or insignificant systolic mui mui s eventually prove to have 
aortic stenosis With this in mind an analysis was made of 16 cases seen 
by one of us ovei the course of years, that eventually pioved to have definite 
aortic stenosis but that had previously been misdiagnosed Four of these 
were thought to have had mitral insufficiency f oui aoi tic insufficiency, one 
a normal heait with a benign systolic murmur, six hypei tensive heart disease 
and one chronic myocarditis In none of these was a systolic tin ill pi esent 
at first, but in all either a systolic thrill or calcification of aortic valve oi 
both developed In conclusion it may be emphasized that loud basal systolic 
muimurs, especially in the absence of hypertension must lead one to suspect 
the presence of aortic stenosis and make one search all the more diligently for 
other more convincing evidence 
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Postmortem Findings 

Ihe main pathological finding that was investigated in this gioup of 
cases was the condition of the coronary arteries The question natuially 
arises whether angina pectoiis which accompanies aortic stenosis is due to 
atheiomatous changes m the coionaiy aiteiies similar to those seen m 
patients without aoitic stenosis oi to the valvulai lesion itself The fre- 
quent occurience of pathological changes m the coionai}'^ system m oldei 
people makes it necessai} to appraise this problem in the youngei gioup 
There weie nine cases m this study with angina pectoris that weie ex- 
amined post mortem Six were over and three were under 50 years of age 
Two of the older gioup, aged 71 and 66, merely showed minimal changes 
111 the coronary arteiies without any narrowing of the vessels or infarction 
of the heait muscle One case, aged 52, showed moderate sclerosis with 
nai rowing of the coionary aitenes and no myocardial infarction Another, 
aged 66, had maiked scleiosis and nariowmg of the vessels with several 
small old infarctions There was one, aged 62, that showed typical coronar\ 
thrombosis with mfaiction of the ventricle The last one of this group, 
aged 52, had syphilitic aortitis, almost completely occluding both coionar_\ 
oiifices Two of the younger cases, aged 46 and 25, had perfectly normal 
coronary arteries and the third, aged 46, showed model ate coronary changes 
without narrowing of the vessels None of the last three had any old or 
recent infarctions of the ventricle The complete absence of any alterations 
in the coronal y system in two of the youngei cases and the occurrence of 
only minimal alteiation in some of the others, we consider as adequate pi oof 
that the anginal attacks weie due to some othei cause It is more logical 
to legard this othei factor as the actual valvular lesion Plow this burden 
may be conducive to anginal attacks has previously been discussed 

Another pathological finding of inteiest is the localization of the cal- 
cification to the aortic valve and the ring The deposits did not extend up 
to the mouth of the coronary vessels, which were distinctly fiee and open 
In fact many cases of aortic stenosis, eA'^en in the older group, were com- 
parativelj free of atheromatous changes m the wall of the aorta itself 

Summary 

1 A study was made of 180 cases of aortic stenosis, unassociated with 
any othei significant \al\e disease, 53 of Avhich were examined post mortem 

2 Evidence was presented to indicate that the etiology in most instances 
vas a preMOUs rheumatic infection It was thought that some early ill 
defined infections may have been the cause m a few cases 

3 It was found that although the male sex predominates, the ratio was 
not more than three to two The largest number occurred in the sixth 
decade 

4 The axeiage blood pressure of the males was 138 mm of mcrcurx 
SAstolie and 79 mm diastolic, and for the females 155 mm sjstolic and 
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81 mm diastolic The range of these readings, however, varied from very 
low to very high systolic and diastolic levels 

5 The most distinctive physical findings m aortic stenosis were a loud 
basal systolic murmur, a systolic thrill near the aortic area, and the detection 
of calcification of the valve on fluoroscopic examination In about one half 
of the cases no aortic diastolic murmur was audible 

6 Disturbances in conduction such as bundle branch block and aunculo 
\entricular block were quite common 

7 Twenty-six of 32 cases that were examined showed calcification of 
the valve fluoroscopically 

8 Angina pectoi is was found to be quite common, occurring in 22 7 
per cent of the cases There is leason to believe that many cases are ovei- 
looked because of inadequate histones An explanation of the possible 
mechanism of angina m these cases, not dependent upon coronary sclerosis 
was suggested 

9 Theie were 21 instances of syncope m this series In four of these 
and 15 other cases the sensitivity of the caiotid sinus was tested and found 
normal It was found that sudden death occurred particularly in those with 
an anginal history, and that the caiotid sinus was an unlikely cause of such 
eventuality 

10 The three most common t3'pes of death were congestive heart failure, 
subacute bacterial endocarditis, and sudden death Once major symptoms 
developed in this group the aveiage life expectancy was short 

11 Although the finding of a basal systolic thrill or calcification on 
loentgen-ray examination are very reliable evidences of aortic stenosis, the 
diagnosis m many cases and especially during the early stages, will have to 
depend upon the intelligent appraisal of a moderately loud basal systolic 
murmur 

12 A study of the postmortem material showed that the calcification 
IS limited to the valve and does not involve the coronary orifices The 
finding of normal coronary vessels in two of the young patients who had 
angina, and the presence of only minimal atheroma m the vessels of some 
of the others that had angina strongly suggest that the deformity of the 
valve Itself is in some way responsible for this complication 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
or DOCTOR JOSEPH HERSEY PRATT 

CHLOROSIS ‘ 

By Isadort: On r M D , Boston, I\Ias>;ac}ui';cif^ 

Chlorosis is defined by Patek and Heath ’ as “ a hypochiomic anemia 
in adolescent giils and young women, iisuall} associated with gasti omtestmal 
and menstiual disorders” According to many ohseiveis, Naegeli ' and 
Witts ^ among others, this condition, pieviously common, has become a 
disease largely of historical interest Many of the younger clinicians who 
ha-ve not seen typical cases of classical adolescent chlorosis are inclined to 
doubt altogethei the existence of this t}pe of anemia There is no doubt 
that chloiosis was quite fiequent a quaitei of a century ago Its high in- 
cidence then, howevei, was more apparent than real Ihis is obvious from 
von Hoesshn’s ^ critical anal) sis of 143 cases diagnosed as chlorosis Of 
these 64 had histones suggesting tuberculosis, 25, gastric ulcer, 13, ps)- 
choneurosis, 13, secondary anemia due to endocaiditis or other infections, 
and 5, excessive blood loss Ihe lemaming 23 cases might have been called 
“ possible chloiosis ” 

There aie three factors lesponsihle for the lemarkahle decrease m the 
fiequency of this disease The fiist is the introduction of more accuiate 
diagnostic methods m the beginning of the twentieth centuiy the improve- 
ment 111 the chemical tests for occult blood in stools by Weber"’ who intro- 
duced the guaiac test, and by the Adlei s ® wdio introduced the benzidine 
test, the discovery of the roentgen-ray by Conrad Roentgen in 1895, the 
introduction of accurate methods for hemoglobin deteimmation by Gow^eis,'^ 
Veillon,® Tallquist,"' Daie,^^ Haldane” and SahlH" Thus many cases 
pieviously diagnosed as chloiosis w'ere discovered to have tuberculosis or 
some bleeding lesion m the gastrointestinal tract A number of apparentl) 
pale patients were found to have normal hemoglobin values The second 
factor IS the impiovement in the general and personal hygiene of the popula- 
tion The thud is the placing of many mild and some severe cases of 
chlorosis m the categoiies of nutritional anemias or microcytic anemia wuth 
achlorhydria 

Three cases of apparently classical adolescent chloiosis weie seen by me 
recently In view of the supposed rarity of this type of anemia the cases 
are presented here somewdiat m detail 

*Recei\ed for publication March 4, 1937 

From the Medical Clinic of the Boston Dispensary, Service of Dr Joseph H Pratt, 
and the DepartniOTt of Medicine, Tufts College Medical School This stud\ was aided b> 
grants trom the Charlton Research Fund Tufts College Medical School and the Bingham 
Associates Fund 
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Casl Rlports 

Case 1 A girl, aged 19, was first seen in Novembci 1936, complaining of weak- 
ness, some shortness of breath, palpitation and A^ague pains in the lower abdomen 
She was born in Scotland and came to the United States at the age of twm years 
She w'as born at term and w'as of normal w'eight at birth She received neitlier 
orange juice nor cod liver oil during earl> infancy Her appetite has ahvays been 
capricious and her diet grossly deficient in green vegetables and meats At the age 
of tive years she was told she w'as anemic and was given some medicine for the 
anemia, this she took for a short time At the age of 10 years she w^as told again 
by a physician that she w'as anemic, this time she took the prescribed medicine for 
about one month Her menses began at the age of 14 years, have ahvays been very 
scanty, particularly during the past year 

There was no history of any previous sei lous illnesses oi operations 
On examination the patient appeared well developed and plump She had a tem- 
perature of 100° F (37 8° C ) by mouth The skin w^as strikingly wdiite The face 
W'as definitely pufty The sclerae were not icteric The mucous membranes of the 
mouth were very pale The tongue appeared normal The heart w'as normal except 
for a soft systolic murmur over the mitral area Examination of the lungs, abdomen, 
pelvis and rectum w'as negative The extremities w'ere negative except lor some 
pretibial pitting edema The finger nails appeared rather thin 

The urine and stools w'ere normal Analjsis of the fasting gastric contents re- 
vealed complete absence of free hydrochloric acid After histamine injection the free 
hydrochloric acid rose to 10 units The blood Hinton reaction w'as negatne The 
other initial laboratory findings are presented in table 1 


Table I 

Initial Laboratory Findings in the Three Cases of Chlorosis 


Case 

Red blood cells per cu mm 

Hemoglobin, per cent (Sahli) 

Mean corpuscular volume of red 
cells, cu microns 

Average diameter of red cells, 
microns 

s 

s 

3 

O 

OJ 

a 

in 

u 

”3 

O 

o 

IS 

0) 

•4-> 

Differential leu- 
kocyte count, 
per cent 

Platelets per cu mm 

» 

Plasma pro- 
teins, grams 
per cent 

Icteric index 

Polymorphonuclears 

Lymphocytes 

Monocytes 

Eosinophiles 

Total proteins 

Albumin 

Globulin 

1 


52 

67 0 

7 21 


69 

16 

11 

4 


5 6 

3 1 

2 5 

5 

2 


55 

— 

6 66 


58 

35 

5 

2 


4 7 

2 7 


5 

3 

HI 


— 

6 74 


55 

37 

6 

2 


63 

3 1 

3 2 

5 


The stained blood films of all three cases revealed small, pale red cells show ing moderate 
anisocytosis and poikilocytosis 


This patient improved fairlj rapidlj under iron medication The duration and 
quantity of her menses became more normal The subsequent changes in the rarious 
blood constituents are presented in chart 1 
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Case 2 A girl, aged 19 years, was first seen by Dr Frank Mirabello in No- 
vember 1936 She complained then of a mild “ head cold ” She was born in Nova 
Scotia and had been in the United States for three yeais She was born at term and 
had normal weight at birth Her diet has always been adequate Her menstruation 
began at the age of 13 years, and the quantity, duration and recurrence of the menses 
have been apparently normal 



DAYS 

Chart 1 The behavior of the red blood cell count, hemoglobin, mean corpuscular 
volume of the erythrocytes, average red cell diameter and plasma proteins m case 1 under 
iron therapy 

On examination the patient appeared well developed, but rather thin There 
was slight swelling and reddening of the mucous membranes of the nose and some 
generalized injection of the throat The temperature was normal There was 
moderate pallor of the mucous membranes of the mouth The tongue was normal 
The heart, lungs, abdomen and extremities were negative The finger nails were 
normal 
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The urine and stools were negative Gastric analysis revealed complete absence 
of free hydrochloric acid after a caffeine test meal The blood Hinton test was 
negative The remaining initial laboratory findings are given in table 1 

This patient improved rapidly with iron medication At the end of five weeks 
the red blood cell count was 5 33 millions per cubic millimeter, hemoglobin 82 per 
cent (Sahh) 

Case 3 This patient is a twin sister of case 2 The history she presented is 
identical with that given by her sister She was seen first by Dr Mirabello in 
November 1936, complaining then of a mild acute upper respiratory infection On 
examination the patient appeared well developed and \\ell nourished There was 
slight swelling of the nasal mucous membrane and slight reddening of the throat 
The temperature was normal There was moderate pallor of the mucous membranes 
of the mouth The tongue was normal The heart, lungs, abdomen and extremities 
were negative The finger nails were normal 

The urine and stools were negative Gastric analysis revealed post-histamine 
achlorhydria The blood Hinton reaction w’as negative The remaining initial 
laboratory findings are presented in table 1 

This patient improved rapidly under treatment with iron At the end of five 
weeks her red blood cell count w'as 5 4 millions per cubic millimeter and the hemo- 
globin 74 per cent (Sahh) 

The most significant deviations from the normal in patients with chloi osis 
are to be found m (1) the gastric secretions, (2) the blood plasma proteins, 
(3) the red cells, and (4) the blood platelets 

Gastiic Seaetions It is frequently stated that in chlorosis hyperacidity 
is common and achlorhydria rare However, one of my patients revealed 
hypoacidity after the injection of histamine, another, achlorhydiia after a 
caffeine test meal and the third, complete post-histamine achlorhydria Of 
Patek and Heath’s ^ four cases, one exhibited normal gastric secretion, two 
hypoacidity following histamine injection and one complete post-histamine 
achlorhydria It would seem, therefore, that hypoacidity and even complete 
post-histamine achlorh}dria are not rare in chlorosis 

Blood Plasma Pioteins It has been pointed out (Naegeh,“ Brugsch’^®) 
that in this disease the total plasma proteins may be reduced with the al- 
bumin-globulin ratio remaining normal Two of my patients showed a 
reduction in the total plasma proteins Decrease m the plasma proteins has 
been noted, however, in other types of anemia and has been observed also 
by Wintrobe^^ in primary hypochromic anemia When the reduction m 
the plasma proteins is considerable, edema may appear Howe^ er, the pro- 
duction of edema is not dependent solely upon the actual level of the plasma 
proteins (critical level is 5 5 + 03 per cent, according to Moore and Van 
Slyke“), although this constitutes the most significant single factor 
Theie are other factors, such as the total fluid intake and sodium chloride 
intake, wdiich may play important roles It is perhaps for this reason that 
case 1 with a total plasma protein of 5 6 grams per cent exhibited edema, 
while case 2 w ith a total plasma protein of 4 7 grams show ed no edema 
w hatever 

Red Cells The total red cell count is frequently normal or even ele\ ated 
abo\e the normal level The erythroc} tes are small m size and poor in 



1658 


ISADORE OLEF 


hemoglobin and produce a hypoclnomic microcytic anemia of the type seen 
m conditions such as piimaiy hypochiomic anemia, nutritional anemia, 
chionic blood loss and hookwoim disease (Wmtrobe microcytic hypo- 
chromic anemia m infants and children (Faber et al and certain nutri- 
tional anemias m infants and children (Josephs The anatomy of the 
1 cd cell m chlorosis is well illustrated by a diagram suggested by Haden 
showing a cross section Anew of the mean cell m various clinical conditions 
(figuie 1) 

Blood Platelet <; The most striking hematologic finding m patients Avith 
chlorosis IS the fiequently encounteied thrombocytosis Avhich may be very 



Tig 1 Cross section mcl me-isurements of the erythrocytes m various clinical conditions 
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maiked (table 1, chait 2) According to the method descnbed by me else- 
where"” the platelets may be divided, according to size, into four gioiips 
Group I, consisting of small platelets the diameter of which is one-quarter 
that of a red cell, or about 1 8 microns, group II, consisting of medium- 
sized platelets with a diametei one-third that ot a red cell, oi about 2 5 
microns, group III, consisting of large-sized platelets uith a diameter one- 
half that of a red cell or greater, oi about 3 6 microns, and group IV, con- 
sisting of irregulaily shaped platelets The differential platelet formula 
of normal adults is usually as follows Group I, about 19 per cent, gioup II, 
about 63 per cent, group III, about 17 per cent, and group IV, about 1 per 
cent The small platelets, those belonging to group I, are the juvenile 
forms and have been shown b}' Baita"^ Zeller^- Jurgens and Naumann ■" 
and Jurgens to agglutinate very readily The thrombocytosis m patients 
with chlorosis is chai actenzed by the presence of numerous small platelets 
of group I These juvenile, easily agglutinating platelets constitute a sig- 
nificant predisposing factor m the development of spontaneous venous 
thrombosis at times observed in this condition ( in 2 to 3 per cent of cases, 
according to Cabot "^) Chlorosis must be classed, therefore, as a definite 
thrombophilia along with conditions such as ceitain post-splenectomy states 
(Rosenthal^'’), postopeiative states (Hueck"'). fiactuies of long bones 
(Galloway^'*), parturition (Dawbarn, Eailam and Evans"'’), tuberculosis 
(Brock and Rake ”), malignancy (Naegeli"), polycythemia veia (Jurgens 
and Bach®^), severe acute hemorrhage (Jagic and Klima ®") and post-in- 
fectious states In all these conditions the tendency to the development of 
spontaneous venous thiombosis is always associated with an elevated platelet 
count Essential thrombophilia recently described by Nygaard and Brown ” 
seems to constitute an exception, for m this condition the platelet count is 
normal The behavior of the total and differential platelet counts m 
chlorosis under iron therapy is totally different fiom the behavior of the 
thrombocytes in other types of anemia during treatment (chart 2) 

Theie has been considerable div'ersity of opinion regarding the possible 
relationship between classical adolescent chlorosis, summarized recently b} 
Patek and lieath,’^ and primary hypochromic anemia (called also idiopathic 
hvpochiomic anemia, simple achlorhydric anemia, ciyptogemc achylic 
ehloranemia, chronic chlorosis, hypochromic gastrogenous anemia) first 
dearly defined by Faber and described more recently m detail bv Witts, ’’ 
Dameshek.”'’ Minot ‘‘‘ and Wintrobe and Beebe”® Thus Witts” is of the 
opinion that, in the absence of achlorhydria and d>sphagia, the microcytic 
hvpochromic anemia in middle-aged women is allied to adolescent chlorosis 
Bloomfield”” maintains that it is impossible to diffeientiate chlorosis fiom 
primary hypochromic anemia It seems to me, however, that chlorosis is 
a definite disease entity a v lew' entertained b} many observ ers, Minot 
among others It occurs in two forms, a severe one wdiich is rather infre- 
quent and a mild one which is, according to Davidson,^® quite common It 
presents a number of characteristic features differentiating it defimtelv from 
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piimary hypochromic anemia, as shown m table 2 It must be admitted 
that atypical cases of both conditions are occasionally encountered which 
seem indistinguishable 







Chart 2 The behavior of the total and differential platelet counts in acute blood 
loss (venesection of 500 cc of blood on a normal adult who acted as donor for blood 
transfusion), chronic blood loss (chronic bleeding peptic ulcer), primary hypochromic 
anemia under iron therapy, pernicious anemia under Iner therapy and chlorosis (case 1) 
under iron therapy Dotted lines T represent the normal platelet levels, and dotted lines 
1, 2 and 3, the normal absolute levels of the corresponding groups Continuous lines T 
represent the behavior of the total platelet counts, and continuous lines 1, 2 and 3, that of 
the absolute counts of the corresponding groups 

Summary and Conclusions 

Chlorosis, common a quarter of a century ago, has not disappeared It 
IS a definite clinical entity possessing chai actenstic features differing m 
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Table II 

Differential Features Between Chlorosis and Primary Hypochromic Anemia 



Chlorosis 

Primary Hypochromic Anemia 

Age 

14 to 20 years 

Usually fourth decade 

Sev 

Limited to females 

Usually m females, occurs rarely m 
males 

Symptoms 

Those of anemia 

In addition to those of anemia, fre- 
quently sore tongue, dysphagia 
(Plummer-Vmson syndrome), par- 
esthesias, diarrhea 

Skin 

Normal in appearance and tex- 
ture, amount of pigmenta- 
tion may be very scanty 

Often dry, inelastic, may present ab- 
normal pigmentation 

Hair 

Normal 

Frequently dry, prematurely grav 

Finger Nails 

Usually normal 

Frequently brittle, grooved or spooned 

Tongue 

Normal 

Frequently atrophic 

Splenomegaly 

Rare (Naegeh-) , slight spleno- 
megaly in 10% of cases 
(Castle and Minot**) 

Frequent (m 50% of cases (Witts^q) 

Gastric Secretion 

Amount of free HCl mav be 
increased, normal, reduced 
or absent 

Frequently post-histamine achlorhydria 
bn 60% of cases (Wintrobe and 
Beebe’8)) 

Blood, 

Leukocytes normal, often in- 
creased 

Platelets normal, frequently 
greatly increased 

Normal, frequently reduced 

Usually reduced, occasionally normal 
(Dameshek’® ***) 

Bone Marrow 

Normal (Naegeh,** Grawitz*-*) 
or hyperplastic (Lee and 
Minot**) 

Always shows normoblastic hvperplasia 
(Kaznelson, Weiner and Reimann,*'* 
Dameshek*®) 

Thrombophilia 

In 2 to 3% of cases 

None 


many respects from primary hypochromic anemia The most striking 
hematologic feature is the frequently encountered thrombocytosis which 
behaves m a characteristic manner under iron therapy The thrombocytosis 
is characterized by the presence of numerous small, easily agglutinating 
platelets which create a condition predisposing to the deielopment of spon- 
taneous venous thrombosis and embolism 
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THE LIFESPAN OF THE ERYTHROCYTES 


By Leopold Liciitwitz, MD , A^czv Yoik, N Y 

In anemia following bleeding oi aftei the adininistiation of phenyl- 
hydrazine, J H Pratt and P Moiawitz in 1908 noted an increase in the 
resistance of the eiythrocytes Duiing the stage of advance of the anemia 
and during the first peiiod of the restitution of the led cells, the limits of the 
maximal and minimal fragility were shifted m such a manner that erythro- 
cytes less fragile than normal appealed and the most fragile erythiocytes dis- 
appeared Pratt, m collaboration with S Itami, continued these studies 
and found a consideiable increase m the volume of the stroma of the erythro- 
cytes during the phase of high resistance This condition has been termed 
pachydermia of the erythrocytes by Morawitz 

In these studies Pratt touched the problem of the lifespan of the erythro- 
cytes, our knowledge of which has not been advanced since By counting 
the reticulocytes and analyzing the oxygen consumption of the erythrocytes, 
we can determine the piesence of }ounger red cells m a manner approaching 
a quantitative measurement By detei mining the osmotic fragility, which 
inci eases with age, we are able to get information on the age and the process 
of aging to which the erythrocytes are subjected Foi this latter purpose we 
employ the method of L Chanel, J L Hamburger, and I Snappei which 
consists in determining the fragility by counting the number of erythrocytes 
undissolved in a series of concentrations of sodium sulphate solution 

In the organism, erythiocytes are destroyed by phagocytosis preceded 
by wear and tear, rather than by hemolysis However, osmotic fragility 
indicates the aging piocess and can be taken as a quantitative measure, the 
units of which, namely, the concenti ations, unfortunately cannot be related 
oi transformed into units of time 

It IS unknown whethei the lifespan of the erythrocytes is shortened or 
lengthened m anemia In the event that the lifespan of the erythrocytes is 
shortened, this shortening would contribute to the degree of the anemia, m 
the event that the lifespan is lengthened, this lengthening would compensate 
for the poor formation of the red cells 

In studying the osmotic fragility in anemic conditions, we rediscovered 
some findings made by Piatt and his co-workers In anemia following / 
hemorrhage, in pernicious anemia, and during the i ecovery period from j 
these conditions, we found the least resistant groups of cells (i e , oldesv 
groups) absent, as indicated m the following protocols (tables 1, 2 and 3V 
As shown in these illustrative examples, erythrocytes disappear be 
they approach the highest degree of osmotic fragility 
* Received for publication March 9, 1937 
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Table I 

Case of Duodenal Ulcer Hemorrhage 
% Na.S04 


Date 

1 9 

1 8 

1 7 

1 6 



1 3 

1 2 

1 1 

1 0 

9 

8 

7 

i 

Millions 
Erythrocytes 
per c c 

IX 11 


■ 

B 

■ 

B 

14 

29 

63 

76 

96 

99 

100 


2 4 

IX 15 

B 

■ 

B 

B 

B 


21 

42 

67 

88 

95 

98 

100 

1 9 

IX 18 

B 

4 

12 

23 

27 

23 

50 

63 

77 

87 

96 

100 

■ 

2 4 

IX 30 

B 

^ 1 

B 

10 

39 

57 

68 

84 

97 

99 

99 

100 

B 

4 6 

IX 10 

i 

B 

■ 

■ 

30 

1 

35 

39 

58 

79 

99 

99 

100 

B 

■ 

4 7 


Table II 

Case of Pernicious Anemia Treated With Liver Extract 
% NajS©.! 


Date 

19 

1 8 

1 7 

1 6 

1 5 

1 4 

1 3 

1 

1 1 

1 0 

9 

8 

7 

Millions 
Erythrocytes 
per c c 

III 10 


■ 

■ 

■ 

B 

9 

11 

32 

71 

83 


97 

100 

24 

III 11 


■ 

■ 

B 

B 

3 

7 

27 

46 

66 


95 

100 

1 9 

IV 24 



2 

18 

31 

38 

53 

65 

83 

91 

100 



46 

V. 1 



5 

7 

19 

29 

44 

66 

83 

94 

100 



1 47 


In anemia following hemoirhage theie is no leason why destiuction of 
erythrocytes should occur oit a greatei scale From these observations it is 
evident that undei the cii cumstaiices there is ceitamly no delay in the de- 
struction of the erythiocytes and no prolongation of their existence There- 
fore, it IS reasonable to assume that the rate of destruction of the eiythro- 
cytes does not differ from the normal Normally the daily production of 
eiythrocytes equals the destruction (denominated as a), thus guaranteeing 
the constancy of their numbei In any period of anemia m which restitu- 
tion of the red count takes place, blood formation is inci eased up to about 
100 pel cent of the normal (i e , to 2a) If the aveiage span of life of the 
erythrocytes is denominated as h, the whole number of the red cells is ab 
Normally this figure is composed of groups of red cells equal m size but dif- 
fering in age When, by increased blood formation, the younger groups 
become largei (2a), the age groups are no longer equal As blood de- 
stiuction goes on at the same rate and each gioup is reduced equally by the 
hemorrhage, the oldest group is too small to coier the rate of destruction 
Tlierefoie, destruction must take place in the gioup next in age to the oldest 
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Table III 

Rabbit Experimental Anemia by Venesection 


Date 

2 2 

2 1 





1 6 

1 5 

14! 

1 

1 3 

1 2 

1 1 


09 

Millions 
Erythro- 
cytes 
per c c 

Venous 

Puncture 

5 

VII 


2 

12 

31 

47 

76 

87 

95 

98 

99 

100 

! 


1 

42 

5, VII 

6 

VII 



2 

9 

37 

39 

65 

81 

83 j 

93 

95 

97 

100 


2 6 

6, VII 

7 

VII 


1 




32 

m 

m 

72 

89 

92 

96 

99 

100 

2 1 

7, VII 

8 

VII 






11 

37 

58 

|59 

m 

85 

91 

98 

100 

1 6 


9 

VII 






3 

29 

m 

55 

76 

77 

92 

97 

100 

1 8 


11 

VII 





13 

25 

1 

27 

59 

64 

1 

88 

92 

96 

98 

100 

2 4 


13 

VII 




3 

7 

9 

24 

48 

m 

89 

96 

98 

98 

100 

3 3 


15 

VII 


1 

5 

27 

37 

m 

59 

82 

95 

96 

98 

100 



43 


17 

VII 



3 

13 

B 

36 

53 ' 

78 

88 

96 

99 

100 



43 


20 

VII 



2 

8 

12 

23 

38 

m 

81 

1 

96 

99 

100 



4 1 


23 

VII 



3 

10 

14 

26 

42 

58 

81 

94 

99 

100 



42 



group, and this process continues as long as the recently formed largei 
gioups (2n) are aged down to the zone of destruction (table 4) 

This may be demonstrated m the following table, m which, foi the sake 
of better understanding, absolute figures are substituted for general figuies 
and the age groups of erythrocytes reduced to 10 

Table IV 


Formation and Destruction of Erythrocytes after Hemorrhage in 5-Day Periods 


Age 

Groups 

Before 

Hemor 

rhage 

After Hemorrhage 

Days 


10 

15 



mm 

35 

40 

45 

50 

55 


65 

70 

1 


B 

1 

m 

1 

1 

L 5 

m 

5 

5 

1 

5 

5 

1 

5 

■n 

5 

5 

2 


H 

3 

5 

1 

1 

m 


5 

5 

5 

5 

MM 

'^M 

S 

5 

3 

5 

3 

3 

3 

1 

1 

B 

1 

5 

5 

5 

5 


5 

5 

5 

4 

5 

_i-i 

3 

3 

3 

1 

1 

1 

1 

S 

5 

5 

Si 

5 

5 

5 

5 

5 


3 

3 

3 

3 

1 

1 

1 

1 

5 

5 

5 

5 

5 

5 

6 

5 

B 

3 

3 

3 

3 

3 

1 

1 

1 

1 

5 

5 

5 

5 

5 

7 

5 

■ 

3 

3 

3 

B 

1 2 

0 

5 

1 

1 

1 

5 

5 

5 

5 

8 

5 

3 

3 

3 

3 

B 


0 

0 

0 

5 

1 

1 1 

5 

' ' 5 

5 

9 

5 

3 

3 

2 

0 

0 

0 

0 

0 

0 

0 

0 

5 

1 

5 

5 


5 

m 


0 

0 

0 

0 

0 

0 

0 

0 

0 1 


0 

5 

5 

Total 

5 0 



m 

45 

5 

5 

5 

5 

5 

5 

5 


5 

5 

5 
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DiscKssion of Table IV 

1 Before hemorrhage, 5000 c c of blood are present The blood count 
IS 5 million per c c The whole blood holds 25 X 10^^ and 1 liter contains 
5 X 10^“ erythrocytes 

2 The erythrocytes are divided into 10 groups of different age Before 
the bleeding each group holds 0 5 X 10'" erythrocytes per liter and after the 
bleeding, 0 3 X 10'" The vertical columns show the composition of the 
blood in age gioups during recovery The lifespan of the erythiocytes is 
assumed as 50 days 

3 Normal formation and destruction of blood in 5 days =05 XIO'" 

The erythrocytes formed during the lecoveiy from anemia are aging, 
as shown in the table marked by the dark lines Thirty days after the 
hemorrhage, the blood contains 6 groups of red cells rather than 10 of dif- 
ferent age, the older ones having disappeared After the thirtieth day, the 
recently formed erythrocytes enter the zone of destruction 

As far as fi agility is concerned, the findings in table 4 parallel the experi- 
mental findings demonstrated in table 3 While a restitution of the red 
blood count is finished within 20 days after hemorrhage, the restitution of 
the normal age groups of the red cells takes 70 days 

The absence of the red cell groups made up of older eiythrocytes in 
anemic conditions can be undei stood from the character and the action of 
the red cells 

As the erythrocytes have no nuclei, no metabolism and no facilities for 
repair or for reproduction, they can hardly be considered as living cells 
Then mam constituent, hemoglobin, perfoims its function of binding and 
releasing oxygen m the same manner when separated from the corpuscle, 
simply as a chemical compound The red cell is nothing more than a chemi- 
cal machine and as such is subjected to wear and tear 

The stress on the erythrocytes is evidently due to their function Bind- 
ing and releasing oxygen is not only a chemical process, restricted to the 
quality of the hemoglobin, but concerns the red cell as a whole By taking 
up COo from the tissues into the blood, chlorides and water enter the erj'-- 
throcytes m order to maintain the osmotic as well as the acid-base equi- 
librium Thus the erythrocytes grow larger and assume a different shape 
The opposite process takes place in the lungs By this continuous process 
of hydration and dehydration, the stroma of the erythrocytes deteriorates 
The deterioi ation is noticeable by the decrease in the size of the erythrocytes 
and by their increased fragility 

In anemic conditions a smaller amount of hemoglobin and a smaller 
number of erythrocytes have to carry the same amount of oxygen into the 
tissues Regardless of whether the release of oxj^gen in the capillaries, i e , 
the arterio-\enous difference, is enlarged, or whether the er^Uhrocytes are 
carried around moie rapidly, the stress on the red cells is greater 
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The paiticular items aie as follows 1 gm hemoglobin at 0° and 760 mm 
piessure binds 1 34 c c of ox)rgen (these figuies are sufficient for conipaii- 
son) Noimally the blood contains 700 gm of hemoglobin Therefore, 
the aiteiial blood (350 gm of hemoglobin) is capable of binding about 
500 c c of oxygen If the oxygen consumption in 24 houis is taken as 400 
htei s, and artei lo-venous diffei ence in oxygen saturation as 30 per cent, the 
erythrocytes have to act 2400 times in 24 hours in the double process of 
binding and leleasmg oxygen In anemic conditions this figuic increases 
con esponding to the deficit of hemoglobin Thus erythrocytes aie worn 
out faster With the number of actions, the stroma of the erythiocytes 
undeigoes a continuous alteiation, which after a definite number of these 
actions lesults m a state of ineitia Eveiy colloidal structure is subjected 
to this alteiation, which, usually, is termed sjneiesis Erythrocytes with an 
outworn stioma are unfit foi the piocess of hydration and dehydration, less 
permeable foi gases as well as foi watei and ions, and ready for destiuction 
even befoie they approach the highest degiee of osmotic fi agility 

Thus It is evident that the lifespan of the erythrocytes cannot be meas- 
ured in units of time, but only in numbei of actions The smaller the num- 
ber of the erythiocytes, the larger the oxygen consumption, the shortei the 
lifespan of the red cells 

The old and popular conception that by bodily exeicise, outdooi life and 
high altitude blood is moie lapidly lenovated, is in complete hainiony with 
these facts and their interpi etation 
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THE MINNEAPOLIS GIANT 


By H Gray, San Fiancisco, California 

Giants aie not only dramatic to the layman as extieme vaiiations of the 
human being, but valuable for the study of growth In this respect they 
afford a considerable quantity of evidence which can profitably be analyzed 
in compaiison with normal pioportions, particularly of the extiemities 

Case Report 

J A , a single white male of 46 j'ears, may be called the Minneapolis Giant, after 
his birthplace He was admitted to Lane Hospital November 1, 1936, with the chief 
complaint of foot ulcers of four years’ duration 

Faintly History His father’s father, the Norwegian Giant, was reputed to be 
2520 mm in height (8 ft 4 in ), while the father’s own height was variously stated 
by the patient as 2286 mm (7 ft 6 in ) and 1930 mm (6 ft 4 in ), and the mother as 
1880 mm (6 ft 2 in ) , there was one sister of normal size The father died at 41 
years of pneumonia, the mother at 32 also of pneumonia , the sister is alive 

Residential Histoiy Born in Minneapolis in 1890, he left there at two years foi 
North Dakota, and at nine years started traveling in shows, all over the United States, 
and, according to his story, to Hawaii 14 times, to China several times, Australia 
twice, Europe twice, South America once He has made Los Angeles and San 
Francisco his home for 13 years 

Occupation Carnivals, circuses, movies, shows, vaudeville, so many that he can- 
not remember the names of any except Harold Lloyd’s “Why Worry?" in 1923, m 
the advertising for which he was claimed to be the second tallest man in the world 
This claim would seem to indicate insufficient information about other living giants, 
which information, to be sure, is hard to get For four years he has been unfit to 
work because of the ulcers on his feet 

Habits Very irregular His sleep has been irregular and lately troubled with 
insomnia Exercise has been minimal during the last four years because of the 
ulcers on his feet, so that he has spent most of his time sitting around Drugs in any 
form are denied Alcohol he drinks only occasionally and has never been an habitual 
drinker, though on October 30, 1936, he was arrested by eight policemen because he 
acted a little peculiarly, having consumed by his account “ maybe five or six cases of 
whiskey ’’ In jail his breakfast, according to the lieutenant, consisted of two gallons 
of coftee, and he admits being an inveterate coffee drinker, sometimes making it his 
entire meal and taking eight cups a day Tea does not interest him Also he is an 
habitual smoker Lately he has been taking patent tomes to “ build up his blood ’ 
His diet has been inadequate during the past four years 

Medical Histoiy Diseases, injuries, operations nothing significant Ques- 
tioned by systems, the points of possible interest may be reduced to the following 

Head No trauma, frontal headaches once a month during second period ot 
growth at 28, for 15 years noticed that he had to turn his head in order to see toward 
the outer sides , and this bi-temporal hemianopsia kept creeping inward until about 

* Recen ed for publication March 20, 1937 

From the Department of Medicine, Stanford Unuersity School of Medicine, San 
Trancisco, California 
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five yearb ago both lateral halves of his fields of vision were almost gone , no pro- 
gression since 

Ears, nose, throat, lungs all negative Teeth all remo\ed 8 years ago Hair 
on face and body always very scanty Heart slight dyspnea G I appetite always 
good but never Gargantuan Constipated for years G U Nocturia three times, 
for years, attributed to drinking a gallon of fluid a day Venereal denied No 
libido ever Muscular strength never remarkable Nervous system education 



Fig 1 The Minneapolis giant, 2134 mm (7 ft 0 m ) beside Dr J S M , 1763 mm (5 ft 

9y2 m net) 

ceased at second year of high school , and subsequent learning has been difficult be- 
cause of poor memory, especially of recent years His disposition he regards as 
nervous but good, except during 24 hours after attacks These will now be described 
About five years ago, say in 1931, he had his first epileptic fit, he was very tired 
when he went to slee^ and during his sleep he thinks he had an attack because when 
he woke up his tongue'' was sore His first attack m public was about four years ago 
when he was standing, on a corner waiting for a street car, his body became stiff, 
teeth ground and he became unconscious for about five minutes, after which he felt 
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weak and slept for some tmie The spells have occurred at intervals varying from 
two weeks to six months The latest attack was two weeks before admission, he 
was sitting in a chair when he slumped over suddenly and fell to the floor unconscious, 
afterwards he was told that his legs had become rigid and then started quivering 
His teeth grind and he thinks he bites his tongue Never other injury Never in- 
continent He feels sleepy and depressed afterwards 

Olfactory hallucinations, an odor like hard-boiled eggs freshly opened, have been 
common since the grand mal began Such uncinate attacks occur in 7 per cent of 
acromegalics (Davidoff ’•) 

Knlaigement of hands, feet, jaw and lip he first noticed about 1921 at the age 
of 31, about five years after acromegaly was recognized at the Mayo Chnic This 
extraordinary delay m a patient’s appreciation of acral enlargement has previously 
been recorded by Buday and Jancso" (1894) and by Mark^ m his book on his own 
case 

Weakness began about the time of his second growth at 28, and has become 
worse in the last five years 

Ulcers began on his feet about 4 years ago The first was on his right foot, 
apparently due to an inflammation under a callus, it cleared up On his left foot 
the ulcer began about 18 months ago He has been using crutches or a cane off and 
on for the last four yeais Also there has been a fissure on his upper hp foi the last 
five years, which has refused to heal, and which he attributes to repeated trauma 
from playing his haiinonica 

IVctght and Gi otvth Histoiy This is shown in table 1 

Table I 


Growth History 




Stature Net 

Weight Net 


Date 

Age 





Observer 





9 


mm 

ft -in 

kg 

lbs 


Alar 5, 1890 

Birth 

1 Unknown 

Unknown 


1898 

8 

1929 1 

6-0 

“ganglv" 

Patient 



Began Si 

lurt I 




1908 

18 

2134 

7-0 

, Unknown 

1 Patient 

1915 

25 

1 


127 0 


Patient 

Nov 23, 1916 

26 7 

Not stated, 

acrome- 

151 5 

334 

Alayo Cl 



1 irahc, eenit infant , 1 




i 

bi-temp 

hemian- 


1 1 




op , sella enlgd 




1918 

28 

Began Spurt II 



Patient 

1921 

31 

He first noticed enl 

228 2 


Patient 



extrs , law, and hp 


1 


1923 

33 

2438 1 

1 8-0 

210 9 

465 

Patient 

1930 

40 

He noticed 

loss wt , 

181 4 

Kina 

Patient 



strength, color 1 

1 



1931 

41 

1 First grand mal 



Patient 

iMar 7, 1933 

43 

2154 

7-1 

136 4 

■aw 

San Francisco Hospital 

Nov 2, 1936 

46 7 

/2362 

\2134 

7-9 

7 0 

129 3 
122 0 

285 

268 

Patient 

Gray 

Nov 9, 1936 

46 7 



125 4 

276 

Gray 


Physical Examinatioii A ^e^ltable giant and obviously acromegalic Mandible 
very long and large but protrudes onl\ slightly Maxillae very prominent as are the 
siipra-oibital ndges Lips thick Voice is not deep nor loud but weak Ears large 
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Skill quite pale, somewhat tawnjq is coarse but pliable with many wrinkles , it is loose 
and he has evidently lost weight 

Eyes Pupils and movements normal without nystagmus , wears glasses 
Fundi Generally pale Veins not especiallj^ full No sclerosis of vessels Both 
discs on medial halves are almost obliterated with irregular, poorly marginated por- 
tion remaining Both discs in outer halves are pale yellow-white, more marked on 
left, appearance of optic ati ophy 

Ears Externally negative Watch heard, both sides, 25 cm vs normal 30 
Nose Septum moderately de\iated to right, no discharge 
Teeth Out Oral mucous membianes moderately pale 



F>g 2 Fig 3 


? Showing extraordinary claw toes and his characteristic posture and expression 
Fig 3 Close-up of face and hand 

Tongue Slightly large, no papillaiy atrophy 

Tonsils, throat, neck, thyioid, heart, peiipheial vessels, lungs, abdomen ail 
negative 

Pulse 54-84 Blood pressure 110 mm mercury systolic and 70 diastolic 

Hair On scalp it is daik blown with some gray, fine m texture, normal in 
amount Brows and lashes normal On face only slight down, last shaved 5 months 
ago n axilla very thin and silky On chest none Crines scanty with horizontal 
upper edge On arms none On lower legs slight fuzz 

Genitalia Penis small, about 5 cm long, infantile Testes small, soft, about 
^ cm long 

Rectal Sphincter tone pooi , patient compiains of great pain in rectum 
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Prostate Can hardly be felt 

Spine No kyphosis, scoliosis, nor lordosis 

Extremities Bony with wasted flabby soft parts Hands and feet large, only 
moderately large in proportion to rest of extremities Single penetrating ulcer on 
bottom left foot (J D Myers ) 

Uiinc Acid, 1 010, no albumin, no sugar, no blood, casts or pus 
Blood Wassermann negative, RBC 4 57 million, Hgb 70 per cent, WBC 11,100, 
iieutrophiles 68 per cent, eosinophiles 5 per cent, basophiles 1 per cent, lymphocytes 
22 per cent, monocytes 4 per cent, and a few dais later RBC 4 38, Plgb 68 per cent, 
WBC 12,350, neutrophiles 68 per cent, eosinophiles 1 per cent, basophiles 0, lympho- 
cytes 28 per cent, monocytes 3 per cent Sugar tolerance Fasting blood sugar 120 , 
1/2 hr 160, 1 hr 165, 2 hrs 140 mg per 100 cc , cholesterol 117, urea 27, chloiides 
as NaCl 435 Van den Bergh direct negative, indirect 0 55 units , icterus index 4 3 
Stool Negative 

Basal Metabolic Rate Minus 17 per cent, pulse 60-58 Another day minus 11. 
Electi ocaidiogiam Sinus rhythm, rate 60, PR 017, QRS 0 08 sec , left axis 
deviation 

Vital Capacity 6 1 liters 

Shoes The heels on his shoes are 56 mm (2 2 in ), and their weight is 3 2 kg 
(7 lbs ) 

Roentgen-Ray A film record was made of this gigantic skeleton The cranium 
IS not enlarged, but its thickness is unusually great, the calvarium measuring neaily 
2 cm in most places The jaws are edentulous, the mandible very long The sella is 
large, measuring about 2 cm backward, and is pretty deep , neither the floor nor the 
dorsum appear to be suffering from pressure atropliy, the anterior chnoids appeal 
intact, although their structure is not very dense 

In the infected left foot no roentgen evidence of osteomyelitis is detected, the 
right second and third metatarsals have been broken and the second is ununited with 
dorsal lateral displacement of the toe, this evidently happened a very long time ago 
The phalangeal tufts of the big toes are quite unusual in form (figure 4) while 
in the other toes there is only a slight unevenness of the development of the tufts 
The tufting of the fingers is distinctly less than average (figure 5) 

The heart is well within normal limits for a man of this size 
The lungs show some infiltration in both upper lobes, on the right in the second 
interspace and on the left in the apex and first and second interspaces Also in the 
first and second interspaces are small areas which look like cavities but may be 
emphjsematous blebs At any rate we have evidence of old tuberculosis in each 
upper lobe (R R Newell ) 

Eye Consultation O D 20/70, O S 20/25 Fundi discs markedlj' pale, vessels 
and maculae normal Fields bi-temporal hemianopsia , the field cut comes v^ery close, 
up to about 2° to the macula on the right and to about 5° on the left (M Miller ) 
Oithopedic Consultation Clawing toes Marked prolapse of heads of meta- 
tarsals, especially left foot Chrome ulceration on sole without underlying osteo- 
injelitis Some sensory disturbance Plates seem to be satisfactory Ulcer will 
probably heal with bedrest and elevation (D S King ) 

Neill ological Consultation Tall individual with acromegalic features General- 
ired weakness but no paralysis No deep reflexes elicited No pathological reflexes 
All modalities of sensation intact except over feet and ankles where there is a marked 
hjpesthesia and hypalgesia Muscle position sense in toes fair Cranial nerves 
Bi-temporal hemianopsia grosslv Discs pale Balance of cranials intact Psjeho- 
logicallv he is generallv cooperative but quite casilv irritated especially if obstructed 
111 an> way Mannci effeminate and some of reactions quite juvenile and immature 
Sensorium intact IQ is 88 which is dull normal Some scatter show n indicative 
probably of organic deterioration Patient has expressed suicidal ideas which make 
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Fig 4 X-ray of foot of patient and of normal, which in tins cut is raised to approximately 
equal magnification for clearer comparison of unusual bony structure 
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Fig S X-ray of hand of patient and of normal, showing relative size and absence of traditional 
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prolonged hospitalization a consideration Impression 1 Pituitary adenoma with 
gigantism and acromegaly, destruction now resulting in h 3 ’^pofunction , 2 Epilepsy, 
symptomatic (J F Card ) 

Note by Visitmg Physician (Nov 2, 1936) The patient is immensely tall, looks 
somewhat tired and worn and has clearly lost much weight Face has definite but 
moderate acromegalic appearance with thickening of supraorbital ridges and elonga- 
tion of jaw Tongue is large Two plates Consistency of skin is thin and smooth 
Ihere is transverse pubic hair of feminine type, moderate axillary hair, beard practi- 
cally absent Considerable deposition of fat about hips Testes about 2 cm in 
length and infantile, penis not obviously abnormal Complete absence always ot 
hbido and potentia Heart is fairly large, slow, sounds clear Blood pressure rather 
low No viscera felt m abdomen There is definite bi-tempoial hemianopsia with 
hand test There is definite grayness of optic discs on both sides Definite impair- 
ment of superficial sensation on feet Knee jerks not obtained in bed Definite 
deformity of feet which he thinks due to high heels Small penetrating ulcer on 
hall of left great toe, probably connected with tins also Cranial nerves other than 
optic seem intact Impression The sequence of events here seems very clear 1 
hyper function of alpha cells of anterior lobe, beginning early m life with simple 
gigantism There has probably been from the start a tumor which has destrojTd or 
inhibited gonad-stimulating cells of pituitarj', hence failure of sexual development, 
feminine habitus, lack of hair, etc 2 The tumor after a period of more or less 
arrest evidently began to grow again causing acromegaly and pressure on chiasm witli 
optic atrophy and bi-temporal hemianopsia Secondary effects of long-standing acro- 
megaly in form of weakness, anemia, etc , are explainable (A L Bloomfield) 

Note on Epileptic Attacks on Ward (Nov 2, 1936) Yesterday afternoon at 4 30 
the patient had an epileptic attack, he gave a cry, and was discovered in a generalized 
clonic convulsion, unconscious, with much giinding of the jaws Unconscious about 
five minutes, then lost abnormal movements, mentally confused for a few minutes, 
and fell into deep sleep This morning feels well except “washed out” (J D 
Myers) Similar attacks at 10 30 am, Nov 11, 11 am and 12 15 pm, Nov 13, 
1936, but lasting only about half a minute 

Diagnoses Giantism due to hereditary hypeiprepituitarism 
Acromegaly 

Hj'poprepituitarism secondary to acidoplnle adenoma 

Hypogonadism 

Hjqiothyroidism 

Low I Q 

Epilepsy 

Uncinate attacks 

Anemia, secondary 

Ulcer of foot 

Claw toes 

Barbed-arrow phalanges 
Tuberculosis, inactive 

Ticatmeiit The diet was made as ample as the patient would eat and was found 
to rarj from 4000 to 5500 calories, an average day’s distribution was C 410, P 140, 
F 320, calories 5080 Iron was given as feme ammonium citrate 50 per cent solu- 
tion, 4 cc tidpc Lner and stomach concentrate nas administered in the form 
of Extrahn (Lilly iS. Co ) capsules, each 0 5 gram, 2 1 1 d a c , which for the 24 hours 
is equivalent to 120 grams of fresh lner Adrenal cortex extract seemed indicated 
but before anj uas obtained the patient left the hospital on Nov 14 Thjroid 
extract (Armour S. Co ) 0 13 gram dailj, uas begun on Nor 7, and after four dajs 
the patient stated that his feel felt warm and sensitne for the first time in jears 
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Limitation of the activity of the eosinophilic cells of the anterior pituitary by 
operation was proposed to Dr F L Reichert, but it was agreed to postpone surgical 
treatment until the general vigor could be improved Radiation likewise was deferred, 
owing to the probability that the patient would leave town shortly so that follow-up 
would be inadequate 

Ajtu-Histoty Jan 15, 1937, committed to Mendocino State Hospital 


Study or Build 

Anatomical Mcosuiements The build of this giant with acromegaly and 
hypogonadism (often called by the ambiguous term infantilism) may be 
documented by the following figures and tables Although eager for relief 
the patient was, like most giants, resistant to tests in general and measure- 
ments in paiticulai , aftei meals and gifts of tobacco he became slightly less 
suspicious, and aftei the ego had been elevated by lavish deference, could 
finally be coaxed into transient assent Comparisons of his build with nor- 
mals may conveniently be ti eated under foui mam headings , statui e, general 
set of anthiopological measuiemcnts, extiemities, and miscellaneous meas- 
urements 

Statute Coinpausons Humberd (1936) had “ never been able to find 
an absolutely reliable account of a human being who has ever attained as 
much as 8 feet (244 cm ) in height ” Although he has tilted so persuasively 
at some lepoited data, as have otheis befoie him, there remain a number of 
undisputed tallei giants (table 2) 


Tabll II 


The Taller Giants 


Gallatin Giant 

Lackey ^ 1899 

2591 mm 

Irish Giant in Trinity Col- 

Cunningham “ 1891 

2590 mm 

lege, Dublin 



Alton Giant Wadlow 

Barr personal commun 1936, this suggests that he 
had developed some kyphosis when seen by Hum- 
berd m 1937 ’ 

2559 mm 

Austrian Giant 

Topinard ® 1885 

2550 mm 

Giantess Wehde 

Ranke, cited by Launois and Roy “ 

2550 mm 

St Petersburg Giant 
skeleton 

Kalmuck Giant in Orfila 

Cushing 1912 

2540 mm 

Topinard 1885 

2530 mm 

Museum, Pans 

Alton Giant Wadlow 

Humberd ’ 1937 

2521 mm 

Giant Byrne, or O’Brien 

John Hunter, cited by Cunningham “ 

2490 mm 

Giant Wilkins 

Dana 1893 

2450 mm 

Minneapolis Giant, the 


2134 mm 

present case 




Geneial Anthropological Compansowi The giant’s data are shown in 
table 3, columns 1 to 3 When we look for control series of measuiements 
on tall, American born, noimal, white men we find in no one place any set 
of dimensions complete Foi the set used m our general routine study of 
build we chose the averages on the tallest gioup, namely 109 football 
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Table III 

Anatomical Measurements, Routine, Metric and without Clothing 


Measurement 

Giant ■ 
(3) 

Football Players 

Coef 

G/FB 

(6) 

Dev /SD 
(7) 

Expected 

Frequenev 

(8) 

(1) 

(2) 

Mean 

(4) 

SD 

(5) 

Weight in kg 

W 

122 0 

77 3 

93 

1 58 

48 

0 8/10= 

Stature in mm 

S 

2134 

1780 

74 0 

1 20 

48 

0 8/10^ 

Sitting height 

Si 

1090 

929 

33 9 

1 17 

4 7 

1 3/106 

Chest circumf 

c 

1170 

925 

54 5 

1 26 

4 5 

3/10= 

transv 

T 

394 

304 

18 1 

1 30 

SO 

0 3/10= 

ant post 

AP 

260 

228 

15 4 

1 14 

2 1 

18/1000 

module 

ChM 

327 

268 

15 0 

1 22 

3 9 

48/106 

Shoulder bi-acr 

BA 

472 

394 

20 7 

1 20 

3 8 

72/106 

Pelvis bi-cnst 

BC 

408 

292 

13 3 

1 40 

8 7 

1 6/10‘6 

Head length 

L 

216 

199 

7 0 

1 09 

24 

8/1000 

breadth 

B 

164 

156 

48 

1 05 

1 7 


height 

OH 

138 

135 

5 1 

1 02 

6 


module 

CM 

173 

163 

3 9 

1 06 

2 6 

5/1000 

Face height 

MN 

160 

127 

5 5 

1 26 

60 

001/106 

breadth 

BZ 

160 

142 

5 0 

1 13 

3 6 

0 2/1000 

module 

FM 

160 

134 

4 1 

1 19 

63 


Nose height 

NH 

72 

57 

39 

1 26 

3 8 

72/106 

breadth 

NB 

38 

36 

2 2 

1 06 

9 



W/S 

mm 

43 3 

49 

1 32 

2 7 

3/1000 


Si/S 

nil 

52 4 

1 1 

98 

- 9 



c/s 

54 8 

52 1 

34 

1 05 

8 



T/S 1 

18 5 

17 2 

1 1 

1 08 

1 2 



AP/S 

12 2 

12 8 

10 

95 

- 6 



ChM/S 

15 3 

15 0 

9 

1 02 

3 



BA/S 

22 1 

22 1 

1 1 

1 00 

0 


Ahnvf» in pf»r 

BC/S 

19 1 

16 4 

7 

1 16 

39 

48/106 

CPnf of sfntiirp 

L/S 

10 1 

11 2 

4 

90 

-2 8 

3/1000 


B/S 


8 7 

4 

89 

-2 5 

6/1000 


OH/S 


7 6 

3 

86 

-3 7 

1/1000 


CM/S 

81 

92 

3 

88 

-3 7 



MN/S 


7 1 

4 

1 06 

1 0 



BZ/S 


79 

4 

95 

-1 0 



FM/S 


75 

3 

1 00 

0 



NH/S 


3 1 

2 

1 10 

1 5 



NB/S 

1 8 

20 

1 

90 

-2 0 


Index chest 

AP/T 

66 0 

74 2 

49 

89 

-1 7 


trunk breadth 

BC/BA 

86 4 

74 3 

4 1 

1 16 

30 

1/1000 

cephalic 

B/L 

75 9 

78 3 

35 

97 

— 7 


facial 

MN/BZ 

100 0 

89 9 

48 

1 11 

2 1 

18/1000 

face/head L 

MN/L 

74 1 

63 9 

3 3 

1 16 

3 1 

1/1000 

face/head B 

BZ/B 

97 6 

90 9 

2 7 

1 07 

2 5 

6/1000 

nasal 

NB/NH 

52 8 

64 6{ 

6 1 

82 

1 9 



plajeis whose average height was 1780 mm (70 1 inches) Since these 
appeared in a publication inaccessible in many medical libraries/" the essen- 
tial averages and standard deviations are reprinted in columns 4 to 5 A 
coefficient is calculated in the next column, (6), by dividing the giant by the 
normal, foi example, the coefficient for stature shows that the giant is 20 
per cent above the normal Anothei method, more elaborate, but more 
refined, is to take the deviation of giant from the control and divide this b} 
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the standard deviation (Dev /SD) as done in column 7, and to interpret tins 
for the significant results, I have shown in column 8 how small a propoi tion 
of the population may be expected to show such extreme values , that is, if 
the distribution of giants follows the normal Gaussian law Apparently 
It does not Taking stature foi an instance, the probability expected is seen 
to be 0 000,000,79, say, 0 000,001 , hence m the United States with a popu- 
lation of ovei a hundred million people we should have more than 100 men 
as big as the Minneapolis giant, and ceitaml> no such number has become 
known 

Extiemxties Comparisons Aaoniegaly In assessing the piesence or 
absence of acromegaly, clinical practice might be made moie objective by 
measurements aimed to deteimme whether the size of the organ, either 
absolutely, oi bettei relatively to stature, is lemarkable compared to that 
usual in noimals In the hteratuie are scattered lengths and ciicumferences 
of such parts of the f i ame as happened to look extraordinary, usually with- 
out adducing control values from the literature oi — when such do not exist, 
as IS the case for many of the measurements taken — without supplying a 
single control Clinical anatomy lequues compaiisons 

For the jaw, which it is true is hard to measure, the data are scantiest, 
and then by methods which aie hard to apply in the living By the method 
which IS best to my mind, the radial distance fiom the caihole to the tip of 
the chin, what may be termed the chin ladius oi porion-menton, all that I 
can find aie the following 


mm /S Giant/Norm 


Normal 1820 mm (717 m ) 

Minnesota Giant 

S B of Buday and Jancso ^ 

R S of Pentagna 1932 (child 1 1 yrs ) 

128 

155 

180 

120 

7 03 

7 26 

9 09 

9 09 

1 21 = 21% excess 
1 41 = 41% “ 

Foot length will be treated briefly since (1) so much more material is 
available for the hand, and (2) our giant’s foot, while of course large ab- 
solutely, IS when referred to statuie (FL/S) actually smallei than noimal 


mm 

/s 

Coef 

Giant/Norm 

Minnesota Giant 

245 Old Americans of Hrdlicka (1925) 
of average stature 1744 mm 

306 

261 

14 3 

15 0 

1 17 absolutely 
95 relatively 


Hand Si:;e Methods have been exhaustively detailed by Bayer and 
Gray,!-'’ 1933 and 1936 In the present connection the most illuminating 

ideas are suggested by consideimg hand length refen ed to statuie (100 
HL/S) Since this relationship is smaller the taller the peison, the ratio is 
plotted against stature in figuie 6 Noimal means (maltese crosses) foi 
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increasing heights according to Bach have been spotted and a line fitted by 
eye to show the general trend The variability of individuals is indicated 
by plotting 16 white males (simple crosses) (unpublished data) The Min- 
nesota Giant IS located (solid black spot) Other giants from the literature 
have been collected (open circles), these may be considered under several 
heads 

The extraordinary Alton Giant (double ciicles) is seen at three ages — 
12, 13, and 18 years Clearly he was first a simple giant and later developed 
acromegaly 



Fig 6 Relative hand-length (HL/S) plotted against stature 

A paradoxical group is next noticed diagnosed giants and revealing 
ratios actually smaller than normal (small circles) Out of 45 giants there 
were 5 such, or 11 per cent Incidentally the two juvenile giants bore the 
additional diagnosis of precocious puberty Listing them in order of in- 
creasing stature we get table 4 

A group with such incredibly large values for this ratio HL/S that 
they would he far above the nearest point on the diagram (therefore not 
inserted) are 


S HL/S 


R S 

r V 


Pentagni 1932 
Pel 18 1906 


1320 

1720 


13 6 
18 3 
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Tablg IV 

Giants with Parado\ically Small Hands (HL/S) 




S 

HL/S 

K K , aged 8 

Linser 1903 

1380 

10 9 

C H , aged 6 

Hudovernig and 
Popovits 1903 

1400 

10 4 

Wurzburg Giant 

Bassoe*' 1922 

1920 

10 5 

P C 

Bonardi 1899 

1940 

10 1 

American Giant 

Hinsdale 1898 

2286 

10 9 


The main giotip consists of peisons diagnosed giantism, aciomegaly, oi 
both (laiger clicks) , then locations wan ant the impoitant conclusion that 
89 per cent of giants ai e in fact aci omegahc 

Hand Piopojtions in Detail A more refined comparison, partly as a 

Table V 

Anatomical Measurements of the Hand 


16 

Normals 


Measurement 


Giant 

Mean 

Coef 

(1) 

(2) 

(3) 

(4) 

(5) 

Ray I 

I 

183 

140 

1 31 

Ray II 

II 

247 

184 

1 34 

Ray III 

HL 

255 

192 

1 33 

Ray IV 

IV 

246 

182 

1 35 

Ray V 

V 

222 

158 

1 41 

Midfinger length 

PL 

134 

96 

1 40 

Palm length 

PL 

121 

96 

1 26 

Hand breadth 

HB 

114 

86 

1 33 

Bi-styloid br 

Bs 

78 

59 

1 32 

Hand circumf 

HC 

251 

210 

1 20 

Palm circumf 

PC 

254 

219 

1 16 

Wrist circumf 

Wr 

195 

167 

1 17 


1/S 

8 6 

80 

108 


I I/S 

11 6 

10 6 

109 


HL/S 

11 9 

11 1 

107 

Above items in 

IV/S 

11 5 

10 5 

1 10 

V/S 

10 4 

9 1 

1 14 

per cent of 

FL/S 

6 3 

5 5 

1 15 

stature 

PL/S 

57 

5 5 

1 04 


HB/S 

53 

50 

1 06 


Bs/S 

3 2 

3 4 

94 


HC/S 

11 8 

11 9 

99 


PC/S 

11 9 

12 5 

95 


Wr/S 

9 1 

9 6 

95 


I/HL 

71 8 

72 7 

99 


II/HL 

96 9 

95 9 

101 

Above Items in 

IV/HL 

96 5 

94 6 

1 02 

IV/HL 

87 1 

82 3 

1 06 

per cent of 

FL/HL 

52 6 

50 0 

1 05 

hand length 

PL/HL 

47 5 

49 9 

95 


HB/HL 

44 7 

45 0 

99 


Bs/HL 

27 1 

29 8 

91 


HC/HL 

98 4 

105 4 

93 


PC/HL 

99 6 

114 4 

87 


Wr/HL 

76 5 

85 3 

90 
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matter of record, paitl} as a matter of method, can be given, based on 16 
normal white males, for most of the measui ements, though on only 7 of 
them foi the items Bs, HC, PC, Wr The principal conclusions are these 
In absolute measurements the giant is ovei 30 per cent larger than the 
average for this particular sample of 16 normals The measurements re- 
lated to statuie make allowance for the greater stature of our subject and 
are theiefore more useful, they aie given m the second panel of the table 
They show that the giant’s hand is larger relatively to his size than is the 
case with normals, with the exceptions that the circumferences of hand and 
wrist are smaller relative to height than is the case with normals An 
acromegalic with the broad type of hand would perhaps yield circumferences 
relatively largei than normal The measui ements related to the size of the 
hand, as judged by the length of the central ray oi hand length, is given in 
the third panel of the table , the index, ring, and little finger lays are all more 
nearly the length of the midfinger lay than is the case in normals, the 
thumb ray, however, is abnormally short The data are in table 5 

Miscellaneous Compausons Foi the miscellaneous items put on record 
m table 6 satisfactory controls have not been found In order not to extend 

Table VI 


Miscellaneous Measurements 




mm 

IS 

Head 

Circumf 


620 

29 1 

Ear 

Lengjrh 

EL 

77 

3 6 

Breadth 

EB 

37 

1 7 

Ltp 

Slit 


57 

2 7 

Thickness 


16 

08 

Span 

Sp 

2190 

102 6 

LoiDer Length sym-sole 

LL 

1140 

53 4 

Upper Length v-sym 

UL 

994 

46 6 

Upper 

ac-r 

411 

19 3 

Lower 

r-sty 

334 

15 7 

Leg 

Upper length 

tro-ti 

720 

33 7 

“ breadth 

bi-cond 

136 

64 

Lower length 

ti-sph 

460 

21 6 

“ breadth 

bi-mal 

87 

4 1 

Foot 

Length 

FL 

306 

14 3 

Breadth 

FB 

110 

5 2 


comparisons tediousl} , they may be ended with an examination of the rela- 
tive growth of the thiee segments of the upper extremity — upper arm, 
lower aim, and hand length In the present giant the overgrowth is least 
maiked m proximal segment, next in the forearm, and most in the distal 
segment the hand The analysis is given m table 7, in which as controls 
(column 4) 1 ha\ e copied the dimensions for the tallest group, stature 1920 

I 

i 
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Table VII 

Relative Overgrowth of the Several Segments of the Arm 


Segment 


Giant 


Normal 




%of 


%of 



mm 

Total 

mm 

Total 

Coef 

(1) 

(2) 

( 3 ) 

(4) 

(5) 

(6) 

Upper 

411 

41 1 

373 

43 7 

0 94 

Lower 

334 

33 4 

277 

32 5 


Hand 

255 

25 5 

203 

23 8 

mBM 

Total 

1000 

100 0 

853 

100 0 



mm , m Bach’s table, then I have figuied each segment as a percentage of 
the total extiemity (columns 3 and 5), and finally divided the giant by the 
noimal (last column), with striking emphasis stated, namely, the more 
distal the segment, the greater the degree of ovei growth 
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ORGANIC DISEASE OBSCURED BY NEUROTIC 

BEHAVIOR' 

By Milton C Borman, MS, M D , F A C P , Milwaukee, Wisconsin 

The frequency of neurotic behavioi in patients seen in geneial medical 
piactice, the difficulties met in making accuiate diagnoses and in caring for 
such patients, the piesent mteiest of physicians and suigeons m this subject 
as shown by their wiitings and discussions, and the increasing number of 
patients labelled “ neurotic,” emphasize the importance of critical evaluation 
of emotional states in the sick 

Symptoms of neurotic oiigin simulating true organic disease, but with- 
out demonstrable lesion, aie common Neurotic behavior, however, may 
follow or be intensified by organic disease, oi such behavior may exist m the 
piesence of oiganic lesions, in an appaiently uni elated way The patient 
IS a total personality, and responds to intrinsic as well as extrinsic factors • 
It IS therefore of great importance that we constantly remain aware of the 
possibility that symptoms may precede for months, even years, the discovery 
of a slowdy developing organic lesion, screened and obscured eftectively by 
neurotic behavior, as is demonstrated in the following reports 

Case 1 An unmarried Jewess, 38 years old, complained of inability to walk 
Fifteen years ago she had attacks during which she would scream, jump, stamp her 
feet, and become otherwise uncontrollable She had always shown great pride, in- 
dependence, jealousy, sensitiveness, explosive outbursts of temper, and a strong love 
of children She had had an appendectomy, a right nephropexy, and a partial 
oophorectomy for dysmenorrhea 

For SIX years she had been under constant influence of self-administered sedatives 
because of sacral pain recently referred into the right posterior thigh unrelieved by 
tonsillectomy, hydrotherapy, heliotherapy, and psychotherapy including attempted 
hypnosis She became lame nine months ago, falling several times 

Eight months ago there was flaccid paralysis of both lower legs Vibratory sen- 
sation was impaired over the right tibia and ankle joint Pain, touch, and temperature 
were denied completely over the sole of the right foot, and partially below the right 
knee Laboratory findings were normal The history of previous medication, an 
obvious toxic state, and complete reactions of degeneration below the right knee, war- 
ranted a provisional diagnosis of toxic neuritis at that time 

Five months ago an abortive right ankle clonus appeared Four months ago the 
thigh muscles bilaterally showed increased tonus Shooting pains in the lower lateral 
thighs, referred into the lumbar spine, became more severe, appeared oftener, and 
were associated with sudden intense contractures of the thighs on the hips Occa- 
sional urinary and fecal incontinence developed Three months ago right ankle 
clonus persisted Continued spasticity in the thigh muscles appeared with paroxysmal 
spastic contractures, occur iing CAcry 10 to 15 minutes The right knee jerk became 
increased Sensorv loss de\ eloped in the distribution of the twelfth dorsal, the 
lumbar, the first and second sacral spinal nerve segments Another spinal puncture 
now revealed golden yellow fluid, strongly positne for globulin A diagnosis w^as 

*Recei\ed for publication February 4, 1937 
From the Sacred Heart Sanitarium, Milwaukee, Vis 
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made of extramedullary spinal cord tumor Laminectomy i evealed the tumor extend- 
ing from the eighth to the twelfth thoracic vertebrae It was successfully removed 

Since operation there has been impioxed sensation and use of the lower 
extremities The patient’s behavior, however, has remained typically neu- 
lotic Aftei the provisional diagnosis of toxic neuiitis was made, eight 
months’ continuous obseivation was necessaiy to establish a coirect diag- 
nosis It had been necessary also to make repeated neurological examina- 
tions in order to sift out of a galaxy of bizarie symptoms and signs the 
above changes dependent upon the organic lesion 

Case 2 A housewife, 38 years old, complained of nausea, emesis, headache, 
diplopia, diffuse muscular soreness and aching pain in the left shoulder For a year 
there were intermittent attacks of numbness and partial loss of strength in the left 
hand and forearm For two months there had been intermittent weakness She had 
become unconscious twice 

She had always been nervous Nausea was felt when she heard unpleasant 
noises She worried about a possible developing arthritis, uterine cancer her hus- 
, band’s health, and financial losses Eight years before she had collapsed following her 
husband’s nervous breakdown She had had yearly attacks of influenza since 1918 
A four year old son, hyperactive and mischievous, caused constant anxiety A yeai 
before she was in an automobile accident w'hich produced great shock Four months 
before she had had an acute attack of tonsillitis with subsequent tonsillectomy and post- 
operative hemorrhage requiring sutures 

The only positive physical finding was a transient bilateral squint which she. said 
had been present since childhood 

After six weeks there was twitching of the muscles m the upper left flice and 
intermittent occipital headache A week later there was numbness in the left face, 
and rapid loss of power m both low'er legs She then recalled a similar , first attack 
which had occurred seven months ago There was now' a beginning ni°uroretinitis, 
and decreased sensation in the mandibulai branch of the left fifth cranial nerve She 
also recalled an attack of clonic contiactuies m the left upper arm with severe left 
cervical pain The spinal fluid was under 56 mm meicury piessure Other labora- 
toiy findings were normal 

A neurosurgeon found no definite evidence of an oiganic lesion, but requested 
that she return again in six weeks Craniotomy then revealed “ a very deep glioma 
of the parietal lobe ” 

Thus, we see that an emotional fog had successfully obscuied the thiee 
cardinal features of a brain tumor 

Case 3 A Russian Jew, aged 49 years, complained of diffuse headache for two 
months, worse at night and when coughing He had been a professional boxer, and 
drank alcohol to excess He was much depressed, cried, worried about financial 
losses, and slept poorly There was pain in the lower anterior chest, and for three 
w'eeks clotted blood was observed in his sputum He had been told four months ago 
that he had heart trouble 

His pupils reacted sluggishly, incompletely and irregularly His blood piessure 
was 160 systolic and 100 diastolic Ihe cardiac apex was palpable in the fifth inter- 
space 2 cm to the left of the left midclavicular line in the recumbent posture Finger 
to finger test showed past pointing Roentgenogi ams disclosed a dense shadow 
occupying the peater portion of the left lung field, appearing nodular under the 
fluoroscope The heart, aorta and trachea were displaced to the left The appear- 
ance suggested a new-growth 
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Patient returned home for a week, developed a liemiparesis, and was taken to a 
clinic where bronchoscopic examination revealed a lesion involving the left mam 
bronchus The growth bled easily It was clinically considered malignant, although 
a biopsy showed only inflammatory tissue An intracranial metastatic growth was 
also considered to be present, and he died a few weeks later 

Business reverses suggested a cause for complaints in a patient, who foi 
several years had sought escape fiom unpleasant facts in alcoholic sprees 
Roentgen-rays of the chest and bronchoscopic findings finally established an 
organic basis for his illness 

Case 4 A married woman, 31 years old, began to complain two years ago of 
agonizing rectal pain aggravated intensely by defecation Nine months ago she had 
recovered from influenza, and roentgenograms of her chest had showm enlarged hilum 
glands to which an elevation of temperature was attributed She was finally taken 
to a neuropsychiatrist, wdio learned that her husband had been without a position for 
SIX months Their mortgaged home might be lost A nine year old son, with cerebral 
spastic diplegia, required constant care which could not be hired Her husband’s 
parents had little sympathy for their predicament She had given up her study of 
music to which she had been devoted Her husband accepted his parents’ opinion 
even concerning routine household matters She was sent away for treatment of 
her nervous state She was in a hopeless, puzzled, depressed state of mind, her men- 
tal anguish probably worse than her exquisite, constant rectal pain Examination 
showed a tender rectal mucosa exuding pyoid material Complete relief of pain fol- 
lowed excision of a perirectal abscess and hemorrhoids 

Explanations to the patient and interviews with her husband directed toward 
increasing his understanding of her situation and the necessity of institutionalizing 
their child have enabled the patient to adjust herself to her situation and return home 

On physical examination, a peiirectal abscess was found to have caused 
the pain which for two yeais was believed to be of neurotic origin 

Summary 

Neurotic behavior may mask organic disease so that it is unrecognized 
In caring for the neurotic patient, it may be necessary sometimes to with- 
hold judgment and examine the patient repeatedly in older to establish con- 
clusively a correct diagnosis 



RELATION OF ERYTHEMA NODOSUM AND 
RHEUMATIC FEVER; A CRITICAL 
SURVEY - 

By Harry Keil, M D , Nctv Yo) k, iV Y 

The etiolog> of eiythcma nodosum has been a souice of considerable 
controveisy which has not abated, despite the acquisition of what is con- 
sidered to be flesh and decisive knowledge on certain aspects of the subject 
The point of view expressed will often depend on the nature of the branch 
of medicine piacticed and the country from which the report emanates 
Broadly envisaged, there are four principal schools of thought (1) those 
wdio regard erythema nodosum as a specific independent entity, in this group 
are ranged the dermatologists (Tachau^) and an occasional internist (Ten- 
don’s nodal fever - ) , (2) those wdio consider it to be chiefly, if not entirely, 
dependent on the factor of tuberculosis, in this category are to be found the 
pediatricians, (3) those W'ho are of the belief that the eruption represents 
one of the rheumatic manifestations proper and, as a sub-class, those who are 
of the opinion that the skin lesions are of sti eptococcal origin, this group is 
composed preeminently of internists, (4) finally, there is an eclectic category 
of obseivers who considei er}thema nodosum as attiibutable to a variety of 
causes, using as its chief argument the point that the rash has been en- 
counteied in the couise of a host of maladies 

The piincipal pui poses of this ciitical survey wall be (1) To discuss in 
some detail the alleged relation betw'een erythema nodosum and rheumatic 
fever, a Mew wdiich has numerous adherents today While it cannot be 
denied that skin lesions of this type may be encountered under certain cir- 
cumstances in the course of rheumatic fever, it appears that the data com- 
piled in the past to substantiate this association are subject to much valid 
ciiticism No attempt will be made to leview the interesting streptococcal 
h\ pothesis, as the data which have come to light are too meager and incon- 
clusive as yet (2) To point out that the establishment of the diagnosis of 
eiythema nodosum is by no means a simple procedure in all instances, and 
that the morphologic attributes of this eruption and of others simulating it 
aie in want of further study and of ciitical analysis Much of what has 
passed as erythema nodosum belongs, in leality, to another categoiy of 
disease It is apparent that in the pursuit of this pioblem the cooperation 
of the dermatologist with the other branches of medicine w^ould be mutually 
piofitable 

Historical Aspects 

In the middle of the nineteenth century er 3 'thema nodosum was geneially 
classed as “aithntic” or “rheumatic” In 1859 G See == concluded, on 
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the basis of clinical observation, that the joint pains encountered in this 
affection differed from those observed in rheumatic fever , that they repre- 
sented a special type of arthralgia occurring before, during, or after the 
appearance of the eruption, that they weie not characterized by redness of 
the overlying skin and swelling of, or serous effusion into, the affected 
joints, and, finally, that the articulations weie capable of active and passive 
motion It was also known at this time that the use of anti-rheumatic drugs 
was generally without avail Trousseau^ was of the belief that erythema 
nodosum was a specific disease, separating it from rheumatic fever since, 
as he stated, “ I have never seen redness or swelling in the situation of the 
affected paits, noi have I ever found signs of cardiac lesion ” Bailow,® on 
the basis of extensive observations in children, remarked that, “ Erythema 
nodosum, it is well known, is associated with severe pains in the limbs and 
some fever and is sometimes followed, as rheumatism is, by considerable 
anemia But I have never been able to assure myself of the production of 
an organic murmur m this disease, nor of any intercuiient arthritis, how- 
ever slight, and it seems possible that the pains in the limbs may be ac- 
counted for, in great measure, by the effusions which, though limited in 
amount, often occur in spots which do not readily yield as on the front of 
the shins ” Harrison ® pointed out that erythema nodosum does not, as a 
rule, recur whereas this is a striking characteristic of rheumatic fever 
Garrod noted that “ case after case presents itself m which the malady 
runs its course without implicating the heart, and this even in children who, 
as a class, show so great a liability to the cardiac accidents of rheumatism ” 
West’ criticized the laxity with which the term rheumatic feier had been 
used m the past and he stated “ This is especially tiue of erythema nodosum, 
which IS still often called rheumatic because of the pains and fever, yet I 
have never seen erythema nodosum occur in the course of rheumatic feier, 
nor have I myself observed morbis cordis develop m the course of erythema 
nodosum, though I know such cases have been described ” 

Despite the doubts expressed by numerous able clinicians whose com- 
bined experience included observations m both children and adults, it is 
still currently accepted that erythema nodosum per se represents m part at 
least, one of the rheumatic manifestations Perhaps the most famous ex- 
ponent of this view was Stephen Mackenzie who presented a paper ( 1886) 
based on a study of 108 cases of erythema nodosum In 17 instances acute 
and subacute rheumatism were found associated The criteria for the 
diagnosis of rheumatic feier rested on the occurrence of combinations of 
tonsillitis, fever, sour sweats, joint pains, and heart murmurs However, 
close scrutiny of this report reieals that in many’- cases the only signs and 
simptoms, apart from the eruption itself, ii ere joint pains and fever Of the 
17 instances cited textually^, the thirteenth is of particular interest, as post- 
mortem examination iias performed, the patient, a female of 18 years, had 
suffered from erythema nodosum in the first, second, and third attacks of 
“ acute rheumatism,” and finally was obseried in die sixth i ecrudcsccncc of 
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“ iheiimatism,” accompanied by the einption for the foui Ih time, yet necropsy 
examination disclosed no abnoimahties of the heart It is, of course, 
leahzed that this study could not, at that time, have embraced search for 
myocardial Aschoff bodies oi of interstitial valvulitis, both of which may 
rarely oceur m the absence of gross evidence of endocarditis Never- 
theless, It seems impiobable that the patient had experienced six attacks of 
rheumatic fever m the sense m which that disease is understood today 
Mackenzie ineluded 17 additional cases of doubtful natuie and, on the basis 
of his statistics, concluded that erythema nodosum per se is a rheumatic 
manifestation, even m the absence of other signs and symptoms In 1896 
Mackenzie presented a comprehensive report based on the study of 125 
more cases, which, together with his fiist group, totaled m all 233 patients 
Of the combined senes 43 or 19 pei cent had suffered from what he called 
“undoubted aiticular iheumatism ” An additional postmortem examina- 
tion of a woman 47 years of age again revealed no abnormalities in the 
heart These observations at necropsy tend to cast doubt, therefore, on the 
validity of the criteria used by IMackenzie for the diagnosis of active rheu- 
matic disease It seems curious that in reporting so large a senes of cases, 
the factor of drug etiolog} as one of the possible causes of eruptions 
simulating erythema nodosum was not mentioned 

Clinical Data 

In the couise of the following presentation, a number of statistical com- 
pilations will be cited The figures are, howe^ er, not to be regarded m an 
arbitrary mannei, as individual expeiiences vary greatly, it will be more 
instiuctive to take heed of the geneial principles involved 

1 Tonsilhtn Erythema nodosum is accompanied by sore throat in a 
considerable proportion of cases, the latter being considered by Symes " as 
the most common prodromal complaint The average incidence of ante- 
cedent angina appears to be about 20 per cent ( Bucher,’® 18 per cent, 
Hegler,” 20 per cent. Roily,’" 26 pei cent) Hegler observed that the erup- 
tion succeeded sore throat after an interval of from three to seven days, 
others claim this period to be as long as 14 days or more (Symes), and it 
IS possible that this symptom may be forgotten by the patient when the 
skin lesions make their initial appearance Colhs recorded an instance 
m which the dermatosis occurred after each of five separate attacks of 
tonsillitis I have encountered several examples where this sequence of 
events was observed on two oi moie occasions On the other hand, sore 
throat may fiist become manifest during the course of erythema nodosum 
or even subsequent to it Skin lesions may also appeal in the wake of other 
varieties of oral infection, such as alveolar periostitis ( Arborehus ”) 

The incidence of soie throat will depend, m great measure, on the type 
of material studied In a dispensary service, where milder instances of the 
disease are seen, tonsillitis is a piodiomal complaint in only a small propor- 
tion of patients, roughly m about 15 per cent, when average care is exercised 
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in taking a histoiy In patients with symptoms of sufficient severity to 
warrant hospitalization, the condition is more common, estimated at from 
40 to 60 per cent 

Some observers believe that the occurience of antecedent sore thioat is 
evidence favoring the rheumatic etiolog}' of the dermatosis Such evidence 
per se does not, however, wan ant this broad generalization, for it is known 
that tonsillitis may precede or accompany other affections haMiig no par- 
ticular relation to rheumatic fei er Moreover, the “ rheumatic sore throat ” 
appears to possess no pathognomonic clinical features by which it can be 
differentiated from ordinary angina Gueissaz adianced the attractive 
h)'pothesis that the antecedent tonsillitis of eiythema nodosum may pave 
the way for the rheumatic agent, but this theory is based on the supposition 
that joint involvement is necessarily synonymous with iheumatic fever 
According to Hegler, there seems to be a parallel relation between the oc- 
currence of sore throat and subsequent joint pains in erythema nodosum, 
but this association is by no means absolute 

2 Joint Involvement In many instances the diagnosis of rheumatic 
erjthema nodosum has been postulated on the sole basis of articulai pains, 
encountered commonly m the course of erythema nodosum ( Hegler, 67 pei 
cent, Mackenzie, 19 per cent) It is likely that aiticular pains are more 
frequent than is generally supposed, and that the figure ariived at will de- 
pend, to a great extent, on the type of material available for observation 

Patients seen in an ambulatory dispensary service only occasionally com- 
plain of articulai disturbances Frequently these are so mild that per- 
sistent interrogation is necessary to elicit this information On the other 
hand, it may be difficult to distinguish these pains from the local discomfort 
produced by skin lesions, particulaily when the latter are situated about the 
joints Redness of skin overlying joint areas appears to be most commonly 
caused by cutaneous lesions, less frequently by pen-articular invoffiement, 
and rarely by mtia-aiticular disease, it may be a clinical feat to determine 
with accuracy which of these factors is in operation Fever may be minimal 
or absent throughout the short period of observation Such patients are 
seen once or twice thereafter and then discharged as cured 

On the other hand, cases admitted to the wards of a hospital often present 
severe concomitant constitutional symptoms Fever is generally found and 
may even attain a height of 105° F m exceptional instances Progressive 
anemia may be noted occasionally Usually the patient complains of mode- 
lately intense joint pains and while it is difficult to demonstrate definite intra- 
ai ticular involv ement, it is my impression that pen-articular disease was an 
occasional cause In most instances the pains are of the nature of ar- 
thralgias In the average case the symptoms are limited to the ankles and 
knees, but at times the joints of the upper limbs may be affected either simul- 
taneously or subsequent!) , even in the absence of overlying skin lesions 
In the older literature the arthralgias encountered in er)thema nodosum 
were designated as “ rheumatoid ” or “pseudo-rheumatic ” for the purpose 
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of differentiating them from true rheumatic polyaithritis (See, Trousseau 
and others) Of 45 cases of eiythema nodosum seen in adults, Hegler“ 
noted rheumatoid pains in 21 patients (46 7 per cent) Comby,^“ in a study 
of 172 children exhibiting these skin lesions, encountered 21 instances with 
lomt pains (12 2 per cent), whereas Kuhn,^^ also reporting on the disease 
m childhood, observed articular discomfort in but 2 out of 22 patients (9 1 
per cent) There are many observers, particular!) pediatricians, who deny 
the occurience of joint manifestations in eiythema nodosum Comparison 
of statistics indicates a higher incidence of “iheumatoid” pains in adults 
than 111 childien H Koch has recently offeied another interpretation of 
this phenomenon, claiming that there is no articular pain or swelling in 
association with er)thema nodosum, but that the symptoms are produced 
by peiiosteal involvement, this he w'as able to demonstrate microscopicallv 
in one case How'evei, a single instance of peiiostitis, possibly the result 
of contiguous spread of the inflammation, does not w^arrant generalization 
The association of “undoubted articular rheumatism” wnth er)thema 
nodosum w^as recorded by Mackenzie in 43 out of 233 cases (19 per cent) 
and by Hegler in 20 per cent of 45 cases, these observers were concerned 
principally with adults In children Comby lepoited but tw'O instances 
(12 per cent) m a series of 172 examples of the skin disoider Comparison 
of statistics again reveals a higher incidence of joint involvement in the 
older age-group The term “ undoubted ai ticular rheumatism,” wdien de- 
fined precisely, refeiied to sw'elhng of the articulations, a manifestation con- 
sidered to indicate true rheumatic articular disease in every case This 
view, therefore, requires qualification Ihere aie, how^ever, occasional 
descriptions of erythema nodosum accompanied by ai ticular disturbances 
closely simulating these legaided as chaiacteristic, but not nec/issarily 
pathognomonic, of rheumatic fever Thus, cases have been recorded 
wheie there was migration of pains from one joint to another ((2ollis"“) , 
others in which the skin overlying the articulations w^as reddened, presum- 
ably from mtra-articular disease (Patteson ^‘’) , and still otheis m wdnch the 
joints were exquisitely tender (Cobuin ■“) How'ever, these phenomena aie 
relatively uncommon Symes expi essed tlie point succinctly wdien he stated 
that he had never observed m erythema nodosum the intense pain and fear 
of movement seen in acute articular iheumatism or gout, a statement wnth 
wdnch my observations are in general accord I have encountered occasional 
instances, particulaily in adults, where there was an indefinite systematic 
progression of joint invoKement simulating migiatory rheumatic poly- 
arthritis At times pitting edema of the skin ovei lying articulations may be 
observed, especially m the vicinity of the ankles These cases could usually 
be diflfeientiated from true rheumatic polyarthiitis by the absence of eftu- 
sion into joints, of characteristic flitting from one part to another, of ex- 
quisite tenderness and fear of movement, by the retained ability for active 
and passive motion wdien care was exercised, and by the general therapeutic 
inefficacy of salicylate therapy Broadly considered, these criteria apply m 



RELATION OF ERYTHEMA NODOSbM AND RHEUMATIC FEVER 1691 

the differential diagnosis from adult rheumatic fever, though it must be 
remembered that even m older persons, articular signs and symptoms may 
be just as atypical as m children Nevertheless, it seems striking that ery- 
thema nodosum m adults larely presents the features commonly encounteied 
in typical rheumatic polyarthritis of the same age-group In children, in 
whom articular symptoms are often atypical or lacking, other criteria must 
be invoked, particularly those concerned with evidence of cardiac involve- 
ment 

3 Cajdiac Disease (or) Endocai dtin Many authors (Hegler, Mac- 
kenzie, Kuhn, and Symes among others) have recoided the occurrence of 
transient systolic bruits at the apex or base of the heart m patients with 
erythema nodosum Hegler, m particular, observed that occasionally the 
normal heart sounds may become impure, and that systolic murmurs may 
appear at the apex of the heart independently of the occuirence of articulai 
pains However, he recognized that genuine valvular defects, during or 
after the onset of erythema nodosum, “ belonged to the rarities ” Zuch- 
holdt,^^ an adherent of the view that endocarditis is an associated finding, 
made the significant statement that termination in mitral stenosis was rare 
The auscultatory evidence of cardiac bruits, in association with joint pains 
and, perhaps also, antecedent sore throat has influenced clinicians to classify 
such cases as rheumatic fever, when the tuberculin test is negative, but this 
view often lacks substantial pi oof The deceptive nature of functional 
murmurs as revealed by postmortem examination need only be mentioned 
Undoubtedly the older literature abounds with instances where accidental 
biuits were considered as of oiganic origin Symes stated that he had 
never seen cases with persistent systolic murmurs, these transient bruits 
were, in his opinion, either haemic in type or due to temporary dilatation of 
the heart In many instances varying grades of anemia may develop, prob- 
ably accounting for some of the functional mui murs heard The minimum 
evidence required to deduce a relationship between erythema nodosum and 
rheumatic fever is the demonstration of organically diseased heart, occurring 
either simultaneously or subsequently This statement is offered advisedly, 
as It IS realized that the clinical evidence for the recognition of cardiac dis- 
ease may not be apparent at the time of examination When, however, 
postmortem study is available, it seems fair to insist on this criterion, the 
validity of which appears to be gaming ground (Fahr““ and others) No 
attempt will be made to describe the evidence of recent and old rheumatic 
unolvement of the heart in its various forms, other than to state that there 
are ample criteria whereby the rheumatic nature of a case may be verified 
easil} on microscopic examination (Gross) But the problem does not end 
with the demonstration of cardiac mi olvement, as will be shown m sub- 
sequent sections of this article 

From a clinical point of vieiv, Gueissaz reported 300 examples of ery- 
thema nodosum m children and adults, ivith not a single instance of con- 
current endocarditis Gosse,"® in a series of 100 careful!} studied cases m 
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all age groups, was unable to find any example of endocarditis, and subse- 
quent observation failed to disclose cases with mitral stenosis or other val- 
vular defect Kundratitz,"^ Poliak,”'’’ Feer,^® and Kuhn among others 
were unable to discover a single instance of organically diseased valves in 
81, 48, 45. and 22 children respectively with skin lesions of erythema nodo- 
sum Of 86 cases of eiythema nodosum observed in childhood, Ernberg"^ 
saw but one instance with valvular defect, but even in this isolated example 
he could not be certain of the i elation Comby, m 172 instances of the dis- 
oider in children, reported but two examples with coincident “acute ar- 
ticular rheumatism ’’ and “ mitral endocarditis,” but he furnished no details 
lelative to the precise nature of the valvulai defect Of 130 cases of ery- 
thema nodosum reported by Landau in patients whose ages ranged from 
between 1 and 14 years, only once (0 8 per cent) was there an antecedent 
history of rheumatic infection, on the other hand, in 136 instances of rheu- 
matic fever, Landau found a history of erythema nodosum in but four 
patients, an incidence which he regaided as no greater than that m other 
childhood disorders I have observed many instances labeled as rheumatic 
erythema nodosum, owing to the occurrence of sore throat, joint pains, and 
a systolic bruit at the apex of the heait, but in no instance did the subsequent 
course disclose evidence of valvular defect, although some of the patients 
were followed foi over five vears A distinction may be drawn between 
two types of cases ( 1 ) where erythema nodosum occurs at the beginning of 
a febrile illness, (2) where erythema nodosum or lesions simulating it ap- 
pear in a patient known to be afflicted with rheumatic heart disease With 
regard to the first variety, the point should be stressed that such cases 
rarely, if ever, develop unequivocal evidence of rheumatic heait disease, 
when followed over a sufficient period of time The recorded statistics on 
this phase of the subject, theiefore, appeal to be at variance with the view 
that rheumatic fever plays a major, or even a minor part, in the causation 
of this skin manifestation 

(fc) Electrocardiographic obseivations have disclosed but few instances 
with significant abnormal changes Master and Jaffe,"'’ on the basis of 
daily electrocai diograms, concluded that “Cases of erythema nodosum 
revealed little evidence of myocardial damage and hence the relation 
to acute rheumatic fever is probably remote ” Spink observed that m 30 
examples of erythema nodosum where serial studies of this type could be pur- 
sued, two cases showed evidence of prolongation of the P-R interval and one 
of myocardial disease In evaluating data of this sort, it seems advisable to 
stress the points that ( 1 ) alterations in the electrocardiogram are not neces- 
sarily pathognomonic of rheumatic fever and are to be considered in terms 
of the entire clinical picture, as there are other diseases where similar changes 
may be encountered , (2) the criteria relative to prolongation of the P-R 
interval, particularly in bordei-lme cases, vary with individual obseiveis, 
this applies especially in the case of children, (3) the value of the fourth 
lead, as it concerns rheumatic fever, is still uncertain , this point is mentioned 
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as examples of er3lhema nodosum may be reported m the future with data 
bearing on this aspect of the subject, (4) finally, it remains to be noted that 
erythema nodosum or lesions resembling it may occur coincidently m the 
couise of undoubted rheumatic fever, this point will be elaborated upon in 
subsequent sections 

(c) The simultaneous occurrence of pericarditis and erythema nodosum 
is extremely uncommon In a survey of recent hteiature, Tachau ^ was 
unable to find a single instance of this combination Coombs has stated 
that this association is not necessaril)' diagnostic of rheumatic fever, for. 
according to this observer, it ma}’’ occui in erythema nodosum complicated 
by tuberculous pericarditis and miliary tuberculosis Peiicarditis may also 
appear as one of the manifestations of bacteremia accompanied by erjthema 
nodosum-like lesions 

4 Choiea The association of chorea Avith eiythema nodosum has been 
noted by a few obseivers (Garrod,®" Mackenzie, Bass,^“ Claman “■‘) Of 410 
cases of chorea, Osier found but one instance of this eruption or lesions 
resembling it In a series of 100 cases of erythema nodosum, Gosse^'’ en- 
countered but a single instance of chorea, this he considered as indicating 
probable coincidence of diseases The possibility of bromide or iodide 
erythema nodosum must be taken into account m cases of chorea where such 
medication may have been presci ibed, as in a case observed by Bass Con- 
sidering the evidence at hand, the association of erythema nodosum with true 
chorea minor may be regarded as rare 

5 Subcutaneous Nodules The concomitant appearance of erythema 
nodosum and genuine rheumatic subcutaneous nodules is most uncommon 
The association of the two manifestations has been reported by Weintraud,'^' 
Cheadle,“® and, more recently, by Claman,®'* but it seems interesting to note 
diat m at least the first two cases mentioned, the heart was not found to be 
invohed This appears curious when one considers the practically invari- 
able occurrence of valvular disease with rheumatic subcutaneous nodules 
I know of one example of this so-called combination of disorders, but m 
this case an erroneous interpretation of the phenomenon was offered, what 
was described as " rheumatic subcutaneous nodules ” represented, in leality 
the lemains of lesions of erythema nodosum which had implicated the pan- 
niciilus adiposus without marked involvement of the superficial skin Cog- 
nizance must be taken of the point that when the efflorescences of this skin 
malady are abortive in type or m the process of involution, they may he sub- 
cutaneously, so far as the palpating finger can tell The possibility of calling 
them “ rheumatic subcutaneous nodules ” is not remote, especially when one 
IS influenced by the opinion that erythema nodosum is a rheumatic manifes- 
tation The greatest care must be exercised in describing as rheumatic 
nodules those lesions occurring subcutaneous!} at the former sites of an erup- 
tion of eiythema nodosum, as the latter ma} leaAe nodular infiltrations, with- 
out redness of the ovcilymg skin, when the panhiculus adiposus is invoh ed to 
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a major extent This phenomenon appeals to he moie commonly en- 
countered in the case of erythema nodosum of drug origin 

6 Plcwisy With few exceptions (Wiborg'”’ and others), implica- 
tion of the pleurae has been uncommonly encountered in the course of eiy- 
thema nodosum, except m the ScandinaMan countries Of 30 cases of this 
skm disoider, Wiborg reported eight instances manifesting evidence of 
pleural involvement, of his entire seiies, 26 weie patients whose ages ranged 
from between eight and 15 years This high incidence of pleurisy is no 
where duplicated or even approximated, except in reports emanating from 
Scandinavian countries wheie tubeiculosis appeals to be especially common 
Moreovei, these cases have been cited as proof of their tuberculous etiology 
rathei than that of iheuniatic fevei While symptoms of pleuial involve 
ment may occur in the couise of rheumatic fevei (pneumonia, pulmonary 
infarction, contiguous spread from pei icarditis, hydrothorax, rlieumatic 
pleurisy'^), it seems doubtful that this isolated phenomenon can of itself 
establish the diagnosis of rheumatic disease There are obseivcrs rVho have 
never encountered this combination of disoideis T have met with one such 
isolated instance exhibiting an unusually protracted course, but am unable 
to furnish information relative to the outcome In any event, it appears 
that pleurisy is a relatively uncommon phenomenon m the course of ery- 
thema nodosum, except in cases lecorded from the Scandinavian countries 
At this point it may be pertinent to mention the occurrence of a phe- 
nomenon that is foreign to the clinical picture of iheumatic fever, namely, 
die observation of hilar shadows in loentgen-ray pictuies The presence 
of hilai glands has been laiiously estimated at from 50 to 90 per cent of 
cases of eiythema nodosum affecting children I have seen several in- 
stances of this cutaneous malady m adults who likewise showed pronounced 
hilar shadows on roentgenologic examination, and it is likel} that “ hilitis ” 
is more common in adults than has been suspected, this phenomenon being 
overlooked owing to its asymptomatic nature It is not my purpose to dis- 
cuss the significance of this manifestation, except to state that its etiology 
IS uncertain as yet Though the tubeiculous natuie of this phenomenon is 
accepted by most authorities, there are many lacunae in our knowledge of 
its nature 

7 Sahcylate Thoapy On the basis of the alleged rheumatic etiology 
of erythema nodosum, sahcylate therapy has been, and is still, used widely 
m this disorder It appears to be clinically established that the pyiexia and 
joint pains of rheumatic fever usually yield in a striking mannei to these 
drugs, however, similai results may be seen occasionally in other forms of 
arthritis Gosse stated that salicylates have no influence on the essential 
course of erj'thema nodosum Lendon abandoned the use of the drug as 
it had little effect on the pains and fever curve of erythema nodosum and 
the experience of Symes appeared to be similar in this i egard Whatever 
therapeutic results have been claimed for this form of therapy must be 
tempered by the knowledge that this skm disorder is generally of self- 
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limited course and of shoi t duration On the other hand, Heglei recorded 
an instance in which large doses of salicylates were powerless to prevent the 
appearance of the eruption 

8 Activity m the Rheumatic Piocess In order to determine the rela- 
tion of an eruption to rheumatic fever, it appears advisable to lay down the 
following practical postulates (1) the disease process must be definitely 
one of rheumatic fever and the evidence must point towards activity m the 
disorder, to the latter part of this rule, there are some exceptions which will 
be discussed in another report, (2) the eruption must be related to the rheu- 
matic process in such manner as to eliminate the possibility of coincidence 
of conditions Relative to the first point, I have observed two instances of 
erythema nodosum appearing in patients with inactive rheumatic heart dis- 
ease of many years’ duration Both were middle-aged women exhibiting 
Signs and symptoms of mild congestive cardiac failure, subsequent obser- 
vation failed to reveal clinical evidence of iheumatic activity In one case 
the eruption had recuried at intervals during the antecedent two years, no 
attempt was made to prove a probable drug etiology, although it was known 
that she had been taking potassium iodide during tins period In the other 
case the dermatosis, morphologically resembling banal erythema nodosum 
m all particulars, was probably also caused by the intake of medication, as 
she had been using drugs to “ relieve the nerves ” It appears that the erup- 
tions were in no wise related to the rheumatic process since in both instances, 
quite apart from their probable drug origin, they occurred in the absence of 
definite evidence of rheumatic activit}' Had these patients come to post- 
mortem examination, chronic valvular defects attributable to rheumatic 
disease would have been found in all piobabihty, demonstrating the point 
that the observation of rheumatic heart disease post mortem in a patient 
previously afflicted with an eruption lesembhng erythema nodosum does 
not necessarily imply a relation between the two conditions 

In addition, I have encountered several instances of erythema nodosum 
occurring m association with rheumatoid arthritis, non-gonorrheal in type 
These cases weie characterized by the absence of evidence of rheumatic 
heart disease Such examples do not necessarily warrant the belief that 
rheumatoid arthritis and rheumatic fever are conditions related to one 
another or caused by the same etiologic factor 

9 Companson with the Known Rheumatic Eruptions Although or- 
dinary erythema nodosum may be chai actenzed by the appearance of a few 
successive crops of lesions and by subsequent relapses of the condition in 
occasional cases, it appears to differ clinically from the known rheumatic 
erythemas of the popular, marginated or flat circulate varieties (Keil) 
The latter exhibit clinical attributes that remind the observer of the essential 
characteristics of the rheumatic process They appear suddenly, their ten- 
ure of life IS transient, lesions coming and going within a period of hours, 
occasionally one or more days, there is definite predilection for the trunk, 
they spread rapidly at their peripheries and ha^ e a marked tendency to form 
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configurations and bizane shapes, there are usually many crops of lesions 
and, m occasional instances, they exemplify the chromcity of the rheumatic 
process by appearing at spoiadic intervals over periods of months, and, 
larely, even of years, there is generally associated undoubted evidence of 
heart disease, if not simultaneously, at least subsequently, and they are often 
accompanied by such rheumatic stigmata as transient subcutaneous nodules 
and chorea The clinical couise of an individual lesion is far more rapid 
and dynamic than in the case of erythema nodosum On the other hand, the 
latter disorder, occuiiing at the inception of a febiile illness and being fol- 
lowed by undoubted evidence of caidiac involvement, is exceedingly un- 
common 

10 Pathologic Feotnics The absence of characteristic Aschoff bodies 
in erythema nodosum cannot of itself be used as an argument against its 
rheumatic oiigin, as this seems to be likewise true of the microscopic 
anatomy of the knowm rheumatic ervthemas, concerning which, however, 
more study is necessary Some observers aie drawing etiologic conclusions 
on the basis of similarities in histologic alterations to the lesions described 
by Khnge For example, Coburn ■“* reported the case of a young W'^omaii 
who had erjthema nodosum follow^ed by polyarthritis On the basis of the 
joint symptoms and the microscopic findings in sections of skin, he concluded 
that the eruption was of rheumatic origin Histologic study disclosed 
vascular changes characterized by “swelling of endothelial cells which ap- 
peared frayed out into the lumen ” and “ escape of erythrocjtes through the 
wall of the vessel, causing hemorrhage into the sunoundmg tissues 
Thioughout the connective tissue and fat, there W'ere scattered foci of in- 
filtration by polyinorphonucleai leukocjtes There w^ere also areas of swel- 
ling of the fixed tissue cells and an edematous appearance of the tissue it- 
self In one or two of these areas, multinucleated cells w^ere seen ” While 
swelling of the collagen bundles of the skin as w^ell as vascular changes ac- 
companied by intense edema of the paiieties may present gross similarities 
to the type of lesion described by Khnge, it seems fair to note that such 
pathologic alterations have not been demonstrated beyond peradventuie to 
be necessarily pathognomonic of rheumatic fever The histologic descrip- 
tion recorded by Coburn corresponds wuth that observed in banal erythema 
nodosum (Symes), even to the presence of giant cells which apparentl) 
represent a reaction to foreign bodies (particularly fat products) formed in 
the panniculus adiposus Similar pathologic alterations may be encountered 
in cases of erythema nodosum wheie there is no definite evidence of rheu- 
matic fever This is one instance where clinical study seems to yield data 
of greater importance than that furnished by the pathologic approach 

Considerations on the Morphology or Erythema Nodosum 

The typical morphologic features of erythema nodosum need not be 
described, as the classical featuies are familiar to all However, there are 
many atypical valiants, the recognition of which is often difficult and the 
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status of which is generally uncertain The ordinal y evolution in the man- 
ner of a bruise (dermatitis contusiformis) is occasionally lacking or incon- 
spicuous, the lesions presenting a delicate rosy hue or a faint purplish blush 
Rarely, the eiuption may be disposed umlateially (diagnosed commonly as 
osteom)^ehtis, erysipelas, or septicemia) or a few efflorescences ma} appear 
on the contralateral limb either simultaneously or subsequently While the 
lower extremities are the fa\ored sites, it is not uncommon to find crops of 
lesions, usually of the small papular type, scattered on the upper extremities, 
notably about the elbows and wrists In atypical situations, as on the face, 
lesions frequentl> reveal marked exudative qualities simulating the ery- 
themato-vesicular type of erythema multi forme exudativum In a con- 
siderable percentage of cases, eye lesions diagnosed as phlyctenular con- 
junctivitis or as episcleritis have been encountered , that these manifestations 
lepresent either iheumatic or tuberculous changes seems to be unpio\ed as 
yet, though many investigators are in favor of the tuberculous etiolog}^ 
Other observers have recorded the occurrence of oral mucous membrane 
lesions, an extremely rare manifestation with uncertain status Lendon de- 
scribed splinter hemorrhages under the nails (Verco’s sign) as part of the 
clinical picture of erythema nodosum However, this phenomenon has not 
been encountered by other observers as well as myself and its status is also 
considered sub judice, painful subungual splinter hemorrhages are most 
commonly met with in subacute bacterial endocarditis, while, more rarely, 
massive extravasations of blood into the nail beds may be seen in “ systemic ” 
lupus erythematosus The pseudo-fluctuant character of many lesions of 
erythema nodosum is probably caused by liquefaction of the neighboring 
subcutaneous fat when the inflammator) process affects the panniculus adi- 
posus, but spontaneous resolution occurs without resultant necrosis or ul- 
ceration of the overlying skin When an eruption is composed of elements 
that break down, there is leason to doubt the validity of the original diag- 
nosis of erythema nodosum 

Galloway stated that he had observed two types of lesions m this skin 
disorder, the papular and large nodular varieties However, he made no 
attempt to differentiate them etiologicalty, nor did he cite illustrative cases 
In a more recent publication, Colhs has proposed separation into the fol- 
lowing tw'o moiphologic and etiologic categories, first, the large nodular 
flond type attributed to rheumatic fe\er or, more generally speaking, to 
streptococcal infection, second, the small nodular (papular?) form asso- 
ciated With tubeiculosis Relatne to the rheumatic variety^ the evidence 
presented, thus far, to adduce a relationship appears to be inconclusn e Al- 
though the classification ad\ocated by Colhs is not entirely acceptable on 
morphologic grounds, it has the merit of stimulating interest in clinical 
minutiae as a means of etiologic differentiation 

It is not in\ purpose to discuss fully the differential diagnosis from a 
strict dermatologic point of Mew but rather to point out certain pnncijiles 
illustrating pitfalls in the classification of eruptions simulating erythema 
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nodosum In making tins attempt the account will necessarily have to be 
incomplete, as the pi mcipal design will be to draw on personal observations, 
completing them with the opinions of othei investigators It will be shown 
that much of what has been quoted in the literature as er}thema nodosum 
belongs m reality to another category of disease 

(a) Erythema Ahiltifoymc EMidativuni This disorder, ongmallv de- 
scribed by Hebra, piesents a series of typical clinical phenomena, and in its 
oidinary foim is easily dilfei entiated from erythema nodosum Like the 
latter disease, it has also been attributed to “ rheumatism ” but the evidence 
speaks cleaily against this view (Tachau, Keil) The dermatosis may be 
associated with lesions on the lower extremities where, ownng to the influence 
of location, they are apt to be somewdiat nodular, show a cyanotic hue, and 
reveal tenderness on palpation (Veiel ’*) This variation has been attrib- 
uted, 111 large measure, to the supenmposition of an element of circulator) 
stasis and it is this ty'pe that is often described as eryflhema multi forme exu- 
dativum combined wnth erythema nodosum There are, howmver, occasional 
border-line instances, notably when ery'thema nodosum takes on exudatne 
qualities, where differential diagnosis is most delicate Despite the latter 
occurrence, it would be unwise to regard the febi ile forms of these disorders 
as identical, without further study of so-called transitional instances In its 
classical form, erythema multiforme exudativum, a w'ell-charactenzed dis- 
ease, differs radically in the location, morphology , and clinical course of its 
skin and mucous membrane manifestations 

(b) Eiyfhewa Multifoune of Rheumatic Oiigiii Here we enter on a 
somewhat delicate subject Many years ago Garrod recognized the in- 
fluence of the factor of location on the morphology of rheumatic derma- 
toses, w hen he described papular and marginated eruptions on the trunk in 
association with nodular painful lesions on the low'er limbs Josias ** men- 
tioned a similar observation I have encountered an example of the phe- 
nomenon displayed by isolated lesions situated on the inferior extremities in 
a case of active rheumatic heart disease, to have labeled this eruption as 
erythema nodosum w^ould have been stretching the point far beyond the 
criteria set down for the diagnosis of the latter disorder Such dermatoses 
are always labeled erythema nodosum hesitatingly’, though a review of 
clinical charts many years later may not lead to recognition of the uncer- 
tainties of the original diagnosis In any event, the occurrence of small, 
somewdiat painful lesions in the course of rheumatic fever does not neces- 
sarily mean that the eruption in question was that of erythema nodosum 
The principle that skin lesions situated on the lower limbs may' acquire at- 
tributes simulating erythema nodosum is also borne out by study of other 
dermatoses 

(c) Chiontc Bactei emia Isolated skin lesions of painful and nodular 
character may' be encountered occasionally in the course of various forms of 
bacteremia m the acute as well as the more chronic types, but notably m the 
latter ^arlety' (subacute bacterial endocarditis, chronic meningococceniia, 
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gonococcemia, enterococcemia, etc) Because of their physical attributes, 
these eruptions are often classed as examples of atypical erythema nodosum , 
unlike the latter disorder, the lesions are generally discrete and few in num- 
ber, are situated at other sites of predilection (especially the upper limbs), 
do not show the characteristic gamut of color changes, and undergo involu- 
tion in a short time, usually measured in hours to one or two days In their 
physical charactei istics, they are strikingly analogous to the Osier Node a 
term generally applied to the painful lesions observed on the finger tips, toes 
and other parts in subacute bacterial endocarditis I have seen cases of 
chronic bacteremia diagnosed as rheumatic fever because of the presence of 
skin lesions, fever, polyarthralgias, functional or organic heart murmurs, 
and even prolongation of the P-R interval in electrocardiograms Blood 
culture studies are usually of prime aid in establishing a correct opinion, 
sometimes the finding of the causative organism in sections of skin may 
provide the first clue The difficulties confronting the clinician m the face 
of nodular painful eruptions accompanied by a clinical picture resembling 
rheumatic fever are therefore apparent These skin lesions are not repre- 
sentative of true erythema nodosum and should not be labeled with this 
name, otherwise, the subject will become necessarily complicated by tlie 
introduction of miscellaneous dermatoses 

(d) Tnbeicuhdes There is a more acute variety of erj^thema m- 
duratum revealing transitions to papulo-necrotic tuberculides and resembling 
eiythema nodosum Of this variant I have encountered three examples, 
characterized by the occurrence of cervical lymph node tuberculosis, typical 
papulo-necrotic lesions about the elbows, and painful, purplish red, nodular 
efflorescences on the lower limbs The latter simulated ordinary erythema 
nodosum, the resemblance being further promoted by the failure to ulcerate 
and the assumption of an intense purple hue in the course of gradual im olu- 
tion They differed, however, m their longer duration, in their association 
with typical lesions of papulo-necrotic tuberculides (some of which failed to 
show the characteristic central necrosis), and in the presence of chrome 
actne tuberculosis of the lymph gland variety It is possible that this type 
may be more properly labeled as papulo-necrotic tuberculide with atypical 
lesions on the lower extremities, the physical attributes of the latter being 
markedly modified by location 

I have also encountered several examples of non-ulcerating erythema 
mduratum (Bazin t>pe) in which the dermatoses were diagnosed as ery- 
thema nodosum owing to the painful nature of some of the lesions It is 
possible that cases of this type may be given the title of chronic erythema 
nodosum It IS my belief, however, that erythema nodosum is chronic 
only m the sense that many relapses of the eruption may occur or, in the ab- 
sence of recurrent cutaneous manifestations, that constitutional symptoms, 
such as fe\ er, continue unabated o\ er a relatn ely^ long time , the appearance 
of skin lesions for mam weeks is not necessaril} an indication of longei ity 
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in the individual effloiescences. but lather is asci ibable to the superimposition 
of fresh crops on fading lesions 

(e) Syphihdcs It appeals from the accounts of several obseners, 
notably that of Hoffmann, that theie aie instances of secondary sypbibdes 
lescmbbng ordinaiy ei 3 tbema nodosum The piecise status of this rare 
group IS still unsettled , some of the cases seem to be instances of secondary 
svphibdes with specific ln^olvement of blood \essels of the lower limbs and 
elsewhere, resulting in skin lesions apparently indistinguishable from ery- 
thema nodosum, others may be examples of coincidental banal er}tbema 
nodosum , still otbeis, of diug ei options particularly those caused by iodides 
01 bromides, and, finally, some cases may repiesent instances of gummas 
that have resorbed completely without concomitant ulceration The im- 
portance of this gioup of cases, as desciibed by Hoffmann, lies in (1) the 
possible confusion with banal erythema nodosum, (2) the similarities in 
clinical pictuie to that of rheumatic fe\er, since in several of the recorded 
examples “ iheumatic pains” occurred (syphilitic periostitis^) and in oc- 
casional instances the joints \\ere said to be ha\e been swollen and red 
Since the publication of Hoffmann’s comprehensne report of 11 instances 
of secondary syphihdes resembling erythema nodosum, there ha\e been but 
few additions to the casuistic literature and these, for the most part, doubtful 
in nature How confused the subject has become is indicated by the cita- 
tion (Spink of Stilhans and SeneaTs case as one of eiy thema nodosum 
syphiliticum, this case presentation piovoked considerable debate relative to 
the status of the eruption and it seems interesting that the subsequent course 
re\ealed ulceration of the nodules in the manner of gummas This instance 
cannot, theiefore, be classified as an example of ery'thema nodosum The 
entire subject of erythema nodosum s^phlhtlcum is in need of clarification 
No convincing pi oof has been recorded as yet that ordinary erythema no- 
dosum may be a syphilitic manifestation, it is, however, granted that sec- 
ondary and tertiary syphilitic skin lesions may occasionally present close 
clinical similaiities to ordinaiy erythema nodosum 

(/) Skin Lesions of Ulcciative Colitis The statement that erythema 
nodosum occurs m the course of chronic ulcerative colitis ( Spink) has been 
based on the statistics furnished by Baigen ■*" who in 693 cases of this dis- 
ease, found 17 instances exhibiting skin lesions, particular mention haMUg 
been made of ery^thema nodosum , no detailed case reports are, however, 
available so far as I was able to ascertain From mv own comparatively 
meager observations, it appears that this chronic disorder may^ be complicated 
occasionally by eiuptions composed of nodular, painful, bluish red lesions, 
often called erythema nodosum at first sight, yet, further observation has 
revealed significant differences In one striking instance, for example, the 
lesions which were situated on the lower limbs, and which at first seemed 
to be those of ordinary^ ery^thema nodosum, became filled with fluctuant bags 
of pus and then proceeded to break down In another case efflorescences, 
similarly located, ulcerated rapidly In still another example, there appeared 
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Cl Ops of painful, dull led papules o\ei the upper and lower limbs, the der- 
matosis, hovever, lacking the ordmarj ph)'Sical attributes of erythema 
nodosum The resemblance to er} thema nodosum may be fui ther promoted 
by the occurrence of joint s}mptoms which may occur in the course of 
chronic ulceratne colitis itself Othei observers ha\e recorded analogous 
instances which ma} be conveniently divided into tv o arbitrary groups with 
transitions (1) ulceiative lesions on the lower limbs, commonly termed 
pyoderma gangrenosum (Brunstmg, Goeckerman, and O’Leary,^® and 
Cohen among others) , larger areas of necrosis may also occur on other 
parts of the body, such as the tiunk, (2) eruptions composed of efflores- 
cences that early m the course may simulate erythema nodosum strikingly, 
but where subsequent observations i eveal either spontaneous breaking down 
of lesions (Brooke or the formation of subcutaneous abscesses (Jones ‘^) 
While the latter group may at first give rise to the clinical impression of 
ordinary erythema nodosum, it is apparent that the resemblances are super- 
ficial and occur onty in the earty course of the eruption In studying the 
cutaneous manifestations of a disease like chronic ulcerative colitis vhich 
has experienced the gamut of medicinal therap) , it seems necessary to 
eliminate the possibility of drug etiology in ever\ case of the disease 

(g) Ding Eiuptwns This leads us into one of the most interesting 
and difficult phases of the pioblem, a more detailed considei ation of which 
seems advisable in Mew of the high incidence of nodular painful eruptions 
of drug etiology 

It has been stated by Tachau ^ that nodular eijthemas caused by drugs 
are distinguishable from oidinary erythema nodosum by^ Mitue of the fol- 
lowing featuies, their location may be atypical, the nodules aie fewer in 
number and reAeal tendency^ to necrosis, characteristic coloi changes do not 
appear m their further evolution , constitutional symiptoms ai e lacking , and, 
finall}, the eruption disappears when the suspected drug is stopped How- 
ever, these differential points do not hold for all cases, as there are many 
exceptions to the above stated rules It is common knowledge, for ex- 
ample, that various medications may" give rise to lesions that may" simulate 
ordinal y erythema nodosum m every" morphologic detail The problem 
becomes furthei complicated when drugs are administered for the alle^ lation 
of constitutional symptoms such as fever and joint pains of vaiious causes 
Howe\er m the a^erage case absence of constitutional sy"mptoms may be 
regarded as faionng drug etiology but the latter should be Aeiified by" his- 
toiy of ingestion of the suspected medication, suitable laboratory tests (for 
example, urine examination foi detection of bromides etc ), and by othei 
cutaneous e\idence, such as the observation of a pustular eruption ap- 
pearing simultaneously (iodides, bromides, etc ) In seieral instances of 
halogen ’ er\ thema nodosum I ha\e obserxed deep subcutaneous nodules 
vhich did not directly affect oi discoloi the ox ei lying skin, substantiating 
Sclndachi s obserxations on iodide (nodose) eruptions, this phenomenon 
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IS also encounteied occasionally in idiopathic erythema nodosum, foi reasons 
^\hlch have already been detailed 

Several difficulties may arise m determining the etiology of drug erup- 
tion simulating ordinary erythema nodosum First, the history of Ingestion 
of medication may be inadequate, second, laboratory procedures may be re- 
quired to demonstrate the suspected diug, third, the patient may refuse to 
submit to therapeutic tests for pui poses of reproducing the lesions ei juvan- 
tibus, fourth the absence of constitutional symptoms may not necessarilv 
indicate a drug etiology as theie are instances of banal erythema nodosum 
characterized by minimal or insignificant systemic reactions It seems ad- 
visable to discuss these points which are commonly met with m dermatologic 
practice and which are sources of great difficulty Appreciation of these 
difficulties IS essential to the understanding of the problem as it i elates to 
iheumatic fever Dreschfeld“" was among the first to suggest the pos- 
sibility that lesions of erythema nodosum appearing in the course of rheu- 
matic fever might be due to the ingestion of salicylates as he had personally 
observed this occurrence Hegler recorded a case of rheumatic fever in 
which sodium salicylate produced a dermatosis simulating banal erjtliema 
nodosum, it differed, however, m the attendant pruritus and lack of color 
changes in its further evolution Coburn described an instance of rheu- 
matic erythema nodosum but the clinical attributes, such as itching and 
overlying vesicles, warrant suspicion of possible drug etiology , a dermatosis 
exhibiting these characteristics can hardly be classed as a typical example 
of erythema nodosum In addition to salicylates, there are other drugs cap- 
able of producing skin lesions simulating banal erj thema nodosum , among 
these may be mentioned quinine compounds, iodides, bromides, pyramidon, 
etc It will be recalled, as a point of historical interest, that quinine and, 
in particular, potassium iodide were widely used in the treatment of rheu- 
matic fever during the middle of the nineteenth century The frequency 
with which iodides, for example, are capable of causing nodose painful 
eruptions is well known today, but appaiently older obser\ers were not aware 
of this point or did not take it sufficiently into account On the other hand, 
there is a great tendency to suspect drug eruption merely because medication 
has been administered, leading inevitably to errors in diagnosis Each case 
must, therefore, be individualized and, whenever feasible, an attempt should 
be made to prove the nature of the dermatosis by conti oiled therapeutic tests 
which, in final analysis, fuinish the most decisive proof 

However, this procedure carries with it the possibilities of certain eriors 
which should be recognized ( 1 ) a given single dose of a drug may not re- 
produce the dermatosis ex jnvantihns , m other words, eruptions are not 
always caused by marked hypersensitivity to a small quantity of medication, 
rather, a definite concentration of substance must be reached in the tissues 
before skin lesions occur It is common knowledge, for example, that 
patients may take iodides or bromides for a long time before a dermatosis 
appears I ha\e also observed a case of “ fixed ” eruption caused by veional. 
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where 10 grains of the drug reproduced the eruption, whereas 5 grains were 
without effect The occasional statement found in the literature with re- 
spect to a latent peiiod following the onset of a drug dermatosis, duiing 
which period the suspected medication is incapable of reproducing the skin 
lesions, needs substantiation in the light of the foregoing remarks (2) 
It IS necessary m trying the tests to eliminate the possibility of spontaneous 
relapses of the cutaneous manifestations, an especially common occurrence 
in erythema nodosum It does not seem, however, from recent experimental 
work, that this factor has been sufficiently appreciated, and, unless one is 
exceedingly cautious, etiologic conclusions based on “ therapeutic fallacies ” 
may be drawn Nonspecific effects also need to be recognized and evaluated 

It will be seen, therefore, from the foregoing comments, how many dif- 
ficulties may present themselves in the diagnosis of an eruption as true ery- 
thema nodosum and how much care is necessary if one wishes to attack this 
problem in as scientific a manner as the subject permits 

Summary and ConclusioJ'IS 

The hypothesis that erythema nodosum represents one of the rheumatic 
series had its roots in the original communications by S Mackenzie who 
was instrumental in popularizing it This was accomplished during an era 
when the term rheumatic disease did not enjoy the precise meaning which it 
now possesses, the criteria employed by Mackenzie were, therefore, vague 
and much too elastic, a circumstance recognized by many of his contem- 
poraries whose dissenting opinions were cited Mackenzie’s views are, how- 
ever, still widespread among practitioners and, indeed, his statistical evidence 
IS still quoted as corroborative of the hypothesis When the diagnosis of 
rheumatic erythema nodosum is postulated, there is automatically conveyed 
to the mind of the observer the potentialities of subsequent serious cardiac 
disease, and it is for this reason that the subject assumes an importance far 
beyond the theoretical implications 

A number of recent investigatois, recognizing that many cases reveal 
no evidence of rheumatic fever at any time, have adopted the eclectic point 
of view that a certain variable percentage of erythema nodosum is of rheu- 
matic origin Too often such beliefs are based on impression and no serious 
effort made to ascertain the fate of such patients Complicating the prob- 
lem has been the attempt of some observers to separate the disease as seen 
m children from that in adults, a point of view that does not seem to be cor- 
roborated by study of the disorder in all age-groups When one anal}zes 
the characteristics of the genuine rheumatic dermatoses (papular, mar- 
ginated, and flat circulate erythemas of rheumatic feier), there appears 
reason to doubt that eiythema nodosum belongs in the same category As 
argument by analog}^ alone may prove treacherous, it was decided to study 
the entire subject in a critical manner 

At the outset, it must be emphasized that a condition as common as is 
rheumatic heart disease ma\ be associated sometimes mth erithema no- 
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dosum appealing as a coincidental and uni elated aftection It is piobable 
that if obscneis eeere to look back upon then clinical expeiience, they would 
recall an occasional case of this type, wheie the occurrence of skin lesions 
had no appreciable effect on the heait disorder chnicall}, where the eruption 
resolved in a shoi t time and the patient i ecoe ei ed within a correspondingly 
biief period without any mishap In the text theie were noted, also, two 
examples of coincidental erythema nodosum, probably of drug origin, ap- 
pealing m patients afflicted with chiomc inactixe iheumatic heart disease, 
accompanied b} mild congestne failure apparentl} of mechanical nature 
What, on the othei hand, is to be expected m persons yIio haee never suf- 
feied fiom ain of the eanoiis iheumatic stigmata, and who present, for the 
fiist time, the cutaneous manifestations of er>thema nodosum at the in- 
ception of a febiile illness, accompanied by joint s>mptoms and other phe- 
nomena^ Do these patients de\cloj) undoubted eMdence of rheumatic heart 
disease ^ 

The relation of such instances to rheumatic fe\er was anal) zed m terms 
of the criteria set down foi the diagnosis of the latter disease (sore throat 
joint involvement, caidiac disease, chorea, subcutaneous nodules, pleuns), 
sahc)late theiap) actne \s inactne iheumatic disease, comparison with 
know'll rheumatic er}themas. and the pathologic features) The data re- 
corded seemed to indicate that this alleged lelationship rested on tenuous 
grounds , m man) instances it w as apparentl) not realized that the tw’o dis- 
orders may present similar but not necessarily identical or superimposable 
features, lesemblances in clinical picture do not connote absolutely alliance 
between such conditions It W'as fuithei noted that man) eiuptions, fre- 
quently quoted m the literature as tiue enthema nodosum, w'ere in all prob- 
abiht) manifestations of anothei category of disease This point Avas il- 
lustrated by brief citation of disorders confounded wuth erythema nodosum 
as seen within my owm obserAations (eiythema multi forme exudativum, 
erythema multi forme of rheumatic fevei in its papular and marginated 
forms, skin lesions encountered m acute and especiall) in chronic forms of 
bacteremia, tuberculides of the papulo-necrotic or erythema induratum types, 
syphihdes, cutaneous manifestations of chionic ulceratne colitis, and, most 
important of all, the nodular, painful eruptions of drug oiigin) Chief 
emphasis was placed on the principles illustrating pitfalls in diagnosis, rather 
than on a close dermatologic consideiation of morphologic minutiae It 
becomes apparent, in studying a problem of this sort, that the internist can- 
not rely solely upon his owm knowdedge of cutaneous manifestations, that re- 
ports in the literature must be evaluated wuth a ciitical eye, and that studies 
based on perusal of charts, wdiile valuable and instinctive, take second place 
to peisonal obser\ation Too often Aaluable details relatne to eruptions 
are not recorded or a diagnosis of eiythema nodosum ma) be made dif- 
fidentl) m the hope of subsequent confirmation wdiich maA’’ not be forth- 
coming but A\ Inch us not apparent to the peison leAUCAA'ing the chait a*’ a 
later date / 
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The 1 elation of erythema nodosum to rheumatic fevei is, therefore, a 
problem which should be m\estigated anew Cases of this t}pe must be 
studied over long periods of time in older to eliminate wnth certainty the 
possibility of clinically unrecognizable rheumatic heart disease E\eiy 
method of approach must be utilized, but the limitations of the various 
procedures must also be recognized In patients wnth inactive rheumatic 
heart disease, erythema nodosum or lesions resembling it, may occur (a) 
coincidentally, (b) as a drug eruption, (c) as evidence of iheumatic ac- 
tivity, (d) under the guise of an erroneous diagnosis In persons shownng 
undoubted evidence of active rheumatic heart disease (rheumatic fe^er), 
the skin lesions may appear (a) fortuitous!} , (b) as a drug eruption, (c) 
as a genuine manifestation of rheumatic origin, (d) as part of the nodose 
lesions seen m rheumatic erythemas, (e) as a WHong diagnosis With re- 
gard to true er}thema nodosum, it wmuld seem advisable to stud} the dis- 
order under tw^o heads (1) in its ordinary primary form, where the lesions 
appear at the inception of disease without previous evidence of iheumatic 
fever, (2) wdiere the eruption occurs m a patient wdio is ahead} knowm to 
be afflicted with iheumatic heart disease or has had stigmata of rheumatic 
fever My own observations do not appear to substantiate the h}pothesis 
that erythema nodosum is of rheumatic origin, even wdien preceded by sore 
throat and followed by joint manifestations It wall not do to label cases 
of erythema nodosum as tuberculous when the tuberculin test is positn e and 
rheumatic when the reaction is negative 
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THE RELATION OF FUNGUS INFECTION OF GRAIN 
CROPS TO VASOMOTOR DISTURBANCES IN MAN 

By J \coB E Klein, M D , Chicago, Illinois 

The relationship of diseases of plants to human health has not lecened 
the detailed considciation which it desenes Although botanists and agri- 
culturists have made intensive studies of plant pathologj , there has been no 
systematic eftoit to con elate plant disease wnth human pathology On 
pel using the liteiature with a histoncal peispectue it is interesting to note 
that the ancients ascribed disease conditions to contaminated cereal crops 
Thus Galen refers to the “ moibus cereahs,” a disease due to eating spoiled 
ceieal Theie aie also on lecord epidemics from eating biead made of lye 
infected wnth the fungus, Cloviccps pin piiiea ^ 

Robei tson and Ashby " hai e reported on the s} mptoms of ergotism 
found among the Jewish people of Manchester as the result of eating lye 
biead The s} mptoms complained of w'eie coldness in the exti emities, 
numbness and lack of sensation in the fingers, foimication, headache, gastiic 
distui bailees, shooting pains, tw'itchmgs in the limbs, and staggering gait 
None of the symptoms were obsened among those of the Jewnsh population 
wdio ate w'hite bread The i}e gram examined at Manchester show'ed an 
incidence of 1 pei cent infected with fungus 

Although the occuirence of epidemics of eigotism is a w'ell knowm medi- 
cal fact the widespiead infestation of our ceieal ciops w'lth Claviceps pm- 
pinea, Ustilago ceac, Fitsaiiitiii momhfoi me and other grain fungi has been 
rather o\erlooked oi neglected as a fact of medical importance Claviceps 
pin pill ca, the ergot fungus, occuis commonl} on rye (Secale), and many 
other species of giass such as w'heat grass, wold ryes, Kentucky blue grass, 
Canada blue grass, red-top, timoth) grass, and occasionally wdieat The 
mycelium of the ergot fungus attacks the ovaiy of the plant wdnle it is in 
bloom The fungus consumes the orai} and replaces it wnth the ergot w'hich 
consists of a dense mass of fungoid mtenvoven mycelium, a scleiotiuin 
(figure 1) Cattle fed ergotised grain oi glass become emaciated and 
rough-haired Theie is a disturbance m the cii dilation through the ex- 
tremities, and gangiene of paits of the tail, eais, and hoofs may occur, as 
w'ell as aboi tion 

After having published my preliminary lepoif^ on the etiologic lelation- 
ship of these gram infestations to vasomotor disturbances such as eiythio- 
melalgia, Raynaud’s disease, Bueiger's disease, Schultz’s aci o-pai esthesia, 
acrod>ma, and hypertension it was called to my attention that J Kaunitz ■* 
m 1930 had contributed a leport on the pathologic sinnlaiity of thioinbo- 
angiitis obliterans and endemic ergotism His is the fiist leport that I have 
*Recened for publicaUon Mav 1, 1936 

From department of Pediatrics, Northwestern Uni\ersit> Medical School, and the 
Laboratorv of Pathology and Bacteriology, Northwestern Unncrsitj Dental School 
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read which attempts to establish the theory that ergotism of a chiomc en- 
demic type IS responsible foi Bueiger’s disease and related vasomotoi dis- 
tui bailees He notes that the eigot fungus attacks most of the grains and 
glasses and is piesfent m most portions of the globe It has been repoited 
in every continent including Austiaha and New Zealand Consideiing the 
amount of ergot-infected rye bread consumed, Kaunitz is surpiised that 
cases of endemic ergotism are so rarely reported He furthei states that it 
may well be that such conditions as thromboangiitis obhteians, Raynaud’s 



Fig 1 Sclerotium of ergot fungus 


disease, as well as other vasomotor and trophic disturbances have been o\ei- 
looked as possible sequelae to ergot poisoning This may be because of the 
mildness of the oiigmal intoxication and the insidious onset of the vascular 
changes Kaunitz further notes that both thromboangiitis obliterans and 
gangienous ergotism ha^e a prefeience for the male sex 

Another aspect of ergotism has been leported by jMellanby ® nho has 
demonstrated a ^er} important fact with regard to diet and ergot toxin 
On the basis of experimental studies he concluded that food rich m \ itamin 
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A prevents the neurotoxic effects of ergot toxin , while a deficiency in vitamin 
A increases the degenerative effect of this poison Fuithermore, the addi- 
tion of cereals and cereal embryo aggravated the degenerative changes in- 
duced by the ergot poison Mellanby demonstrated Experimentally that 
ergot could be consumed with impunity as long as the diet was i ich in vita- 
min A and carotene This fact is of decided clinical and theiapeutic sig- 
nificance 

In the course of the piesent woik I have examined samples of cominer- 



Fig 2 Conidiospores of ergot parasite in commercial rye flour 

cial rye flour and pumpernickel bread (whole lye much used by our immi- 
grant population, particularly Slavs) and have been able to demonstrate the 
conidiospores of the ergot parasite (figure 2) I have also examined corn 
meal bought in the retail market and have found the spores of Ustilago 
zeae-mays (figure 3) Corn is very frequently diseased (figure 4) 
Among the most common types of corn infestation are the smut fungi, 
Ustilago seae (Koehler ®) The outstanding characteristic of all the gram 
smuts is that they nearly always destroy the head or giam of the wheat, r)e, 
barley, corn or oats affected There are more than 600 species of these 
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gram parasites recognized, of which 205 are found in the United States 
It is estimated by F L Stevens and J B Hall ^ that 100,000,000 bushels of 
gram are affected annually by the development of smut on corn, wheat, oats, 
rye, and barley The common corn smut develops on any part of the corn 
plant but IS much more conspicuous on the ears and tassels 

Intoxication occurring m children with all the symptoms of acrodynia 
has been reported by E Mayerhofer ® In the spring of 1929 he obseived 
two children from the region of Zagreb who presented all the manifestations 



Fig 3 Spores of Ustilago zcac~mavs from cornmeal 

of ergotism oi acrodynia and who had been fed on contaminated corn A 
large content of Ustilago zeae spores was found in the corn flour The in- 
toxication had the phai macologic and toxic characteristics of eigotism 
IMayerhofer has expressed himself as seeing a causal relation between corn 
smut and acrodynia 

I hare isolated ustilago spores from commercial coin meal and cultured 
them on sterilized corn meal media After a hea\y giowth was obtained it 
Was extracted vith acid alcohol The lesultmg product when injected into 
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an adult loostei caused a blackening of part of the comb, thus demonstiatmg 
the eigot effect and the ^ascular toxicity of the ustilago fungus Sollmann " 
m his phai macolog} notes that coin smut, oi UstUago acac, has a mild ergot 
action and is frequentl} used to induce aboition among Southern negioes 
A klarie made extracts of diseased corn and found that it had the piop- 
eities of eigot 

The chemistry of eigot has been the subject of numerous thoiough in- 
eestigations Vaiious substances such as amines and alkaloids have been 
exti acted Dale “ found that the action of ergot was due to the presence of 



Fig 4 Incubated corn kernel with ustilago fungi growing 


ergotoxme, tyramine, and ergamme More lecentlj StolP- has isolated a 
ciystalhne alkaloid, ergotamine tartrate which is a chemically 

pure alkaloid and which has marked potency It is a pharmacologic antag- 
onist to adi enahn and inhibits the sympathetic nerve endings It low^ei s the 
basal metabolism, causes a diminution m heat production and has a maiked 
action on the uteime musculature In a dilution of 1-2,000,000, it acts on 
the gumea-pig uterus and is thought to be the specific alkaloid of ergot 
Human beings ha\e been found to be more sensitive to its effects than 
animals 
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I studied the effect of ergotamine tarti ate on the white rat A group of 
SIX young white rats were used for the ergotamine experiments and four 
were held as controls A solution of two and one-half mg of ergotamine 
tartrate was injected subcutaneously twice weekly for two months The 
drug was also admimsteied daily m the drinking water m the proportion of 
0 001 gm to 8 ounces of water Early in the experiment there was noted a 
pronounced cyanosis of the tip of the tail in all of the six experimental rats 
A dry gangrene of the tail developed in two rats after the first month The 
experimental animals seemed quieter than the controls One, however, 



Fig S Normal artery of rat’s tail 


developed symptoms of excitation, ran about the cage, made unusual noises, 
and acted in a strange mannei After two months all of the animals were 
chloroformed and autopsied No noteworthy abnormalities were found on 
the gross examination On histologic study the tail arteries of the experi- 
mental rats were found to be very markedly constricted so that almost no 
lumen was apparent (figures 5 and 6) No inflammatory changes were 
observed 

The various tlieories proposed at present for the explanation of acro- 
dynia do not seem to be satisfying or conclusive Peer has suggested tliat 
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the condition is a neurosis of the vegetative nervous S3'stem This is con- 
sideied plausible by many Others, on the contiaiy, ascribe it to some un- 
known viiits infection or even to a deficiency of vitamins The pathologic 
findings m the few cases studied have been rather puzzling and unsatis- 
factory Most of the attention has been centered on the state of the nervous 
system with very dubious results 

In view of the conflicting theories on the etiology of acrodjnia, the theory 
that it IS due to giam fungus intoxication is brought up foi consideration on 
the basis of the above clinical and experimental data 



Fig 6 Constriction of artery after ergotamine 


Conclusions 

1 Our common ceieals are frequently subject to fungus infection, par- 
ticularly ustilago (smut) and Claviceps ftupuiea (ergot) 

2 It is suggested that the ingestion of such food ovei a period of yeais 
may produce a chronic intoxication by the contained ergot alkaloids and 
amines which may be the cause of ceitam vasomotoi distui bailees such as 
acrodynia, Bueigei’s disease, erythromelalgia, Raynaud’s disease, and acro- 
paresthesia 
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3 It seems advisable that serious attention be gi\en to the problem of 
reducing these fungus infections of our common cereals by modern chemical 
treatment of infected seed and by improved milling methods 

4 Plant pathology is of considerable significance m relation to human 
health and should be systematically studied from this point of view 
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BRADYCARDIA IN APPENDICITIS, REPORT OF A CASE ' 

By Mitchell Bernstein, M D , F A C P , and Ralph Goldsmith, 

M D , FACS, Philadelphia, Pennsylvania 

The occurrence of bradycaidia ni a patient manifesting acute abdominal 
symptoms which proved to be due to a gangrenous appendix prompted us to 
investigate this subject It is interesting to note that in The Join nal of the 
Ante) lean Medical Association of Decembei 1906, Maurice Kahn ^ directed 
attention to the piesence of biadycardia m appendicitis He stated that “ m the 
last six cases of gangrenous appendicitis in which this symptom was evinced, 
the diagnosis of the gangienous state was made bcfoie opeiation, based on the 
biadycaidia alone So it w'ould appeal from this that given a case presenting 
othei unmistakable signs of appendicitis wuth a subnoimal pulse, the tentative 
diagnosis of gangiene, wutli some reason, may be maintained ” 

Since the appeal ance of Kahn’s original article several French and German 
authors have added other cases of similar nature to the literature Von Bokay ■ 
111 1908 cited 10 cases of biadycardia m appendicitis in children Although 
Kahn believed that the bradycardia in appendicitis was due to the absorption of 
ptomaines which acted on the caidiac centers or ganglia, Bokay believed the 
mechanism to be due to vagal stimulation Broca ® reported an instance of 
cardiac arrhythmia occuiimg in non-gangrenous appendicitis which w'as cor- 
rected when the appendix w^as removed and even before the patient had re- 
covered from the anesthesia Othei cases in his expeiience of appendicitis and 
bradycardia are cited m which gangrene did not occur but abscess and adhesions 
w'ere present He emphasized the importance of observing the pulse and tem- 
peratuie i elation m making a prognosis and determining the time for operation 

Vaquez suggested the use of atropine to differentiate reflex biadycaidia 
fiom that associated with a myocardial lesion of infectious origin He le- 
ported a case in which a neiwous patient in the couise of an attack of ap- 
pendicitis had considerable and peisistent slow'ing of the pulse (40 per minute) 
with slight syncopal attacks Ati opine doubled the pulse rate and both the 
biadycaidia and the syncope disappeared Appaiently, on the basis of this 
experience Vaquez and Laidlow ® state that “ it has been asserted that the brady- 
cardia IS a sign of dangei , but this is an error In one of our patients the 
bradycardia disappeaied after the injection of ati opine” These authors point 
out that bradj^cardia occurs in many different diseases, notably abdominal dis- 
eases and especially m appendicitis 

Loeper® reported a fatal case of appendicitis with bradycardia, that of a 
man, aged 38, with sudden onset of vomiting following right lower quadrant 
pain and fever Improvement followed upon the application of an ice cap 

* Received for publication October S, 1936 

■n 1 Medical Service of Dr Mitchell Bernstein and the Surgical Service of Dr 

Ralph Goldsmith, Jewish Hospital 
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On the third day, abdominal distention occurred, with pinched facies The 
pulse which was 110 per minute lowered suddenly to 50 per minute despite the 
persistence of fever Laparotomy revealed a gangrenous appendix and a col- 
lection of pus Although diamage was instituted, a subphrenic abscess and 
right pleurisy followed and death occurred on the eleventh day after operation 
Benard studied the bradycardia m appendicitis by phlebogram tracings 
Decourt and Bascourret ® observed that the concept of bradycardia of gas- 
trointestinal origin seems much less well established than the usually accepted 
belief that certain gastrointestinal conditions may leflexly produce palpitation, 
precordial pain, tachycardia and extrasystoles 

The Mechanism of the Reflex Bradycardia 

The mechanism of reflex bradycardia is explained by Howell ° as follows 
“The inhibitoi}^ fibers of the heait may be stimulated reflexly by action upon 
various sensory neives oi surfaces One of the first experimental proofs of 
this fact was furnished b}'' Goltz’s often quoted ‘ Klopf vei such ’ In this ex- 
periment, made upon frogs, the observer obtained standstill of the heart by 
light, rapid taiis on the abdomen and the effect upon the heart failed to appear 
when the vagi were cut In the mammals every laboratory woiker has had 
numerous opportunities to obseive that stimulation of the central stumps of 
sensory nerves may cause a reflex slowing of the heart beat The effect is 
usually very marked when the central stump of one vagus is stimulated, the 
other vagus being intact The vagus canies afferent fibers from the thoracic 
and abdominal viscera, and most observers state that the heart may be reflexly 
inhibited most readily by stimulation of the surfaces of the abdominal viscera, 
by a blow upon the viscera, for example, or by sudden distention of the stomach 
In man similar results are noticed very frequently Acute dyspepsia, inflamma- 
tion of the peritoneum, painful stimulation of sensory surfaces, the testes, for 
instance, or the middle ear, may cause a marked slowing of the heart, — a con- 
dition designated as bradycaidia What takes place in all such cases is that the 
efferent impulses earned into the central neivous system leflexly stimulate the 
nerve cells in the medulla which give origin to the inhibitory fibers of the heart ” 
The perennial question of the differential diagnosis between thoracic disease 
with abdominal symptoms and vice versa still lemains an important problem 
in medicine For instance, a case m point is acute coronary occlusion ivith its 
referred abdominal symptoms which often simulate gall-bladder disease In 
oui patient, the first symptoms suggested an acute surgical abdominal condition, 
but with the temporar)’- subsidence of the abdominal s)nnptoms, and the per- 
sistence of the bradycardia, it appeared that we were dealing with some cardiac 
derangement However, the tiue nature of the process soon became apparent 
with the localization of the pain and the tenderness 

Case Report 

F M, an unmarried man, aged 30, was admitted to tlie accident nard of tlie 
Jewish Hospital on December 22, 1935 at 4 a in , complaining of severe abdominal 
pain which had come on rather suddenly and had persisted for over two hours The 
pain which was quite diffuse was of a dull aching character Flatulence and belching 
vere present but tliere was no nausea or lomiting On admission, the patient’s 
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tempeidtuie was 95° F , and the respnations were 16 per minute A striking feature 
on examination was the cardiac rate which was recoided at 44 per minute The 
cardiac examination otheiwnse w-as negative The systolic blood pressure was 120 
mm of Hg and the diastolic pressure w-as 80 mm Physical examination other than 
the foregoing was essentially negative 

The patient stated that he had had “ encephalitis ” foi two weeks in 1922, from 
which he had apparently recovered His tonsils had been removed in that year He 
could not recollect anv history of chorea, rheumatic fever or cardiac disease 

Following the routine physical examination, a fluoroscopic examination of the 
abdomen was made and was reported as negative 

At 11 30 am seven and a half hours follownng admission to the accident w^ard 
the patient appealed quite comfortable and w’as free of pain Curiouslj enough the 
bradveardia persisted, the heait rate averaged 42 beats per minute* Electrocardio- 
graphic study ("figure 1) made at that time showed a sinus brad>cardia of normal 
rhythm and a caidnc rate varying from 42 to 53 per minute 



Fig 1 Sinus bradycardia with ^entrlcular rate varjing from 42 to S3 per minute 

In view of the bradrcardia associated with the acute abdominal symptoms, the 
patient was advised to remain in the hospital and he was admitted to the medical 
service of Dr Mitchell Bernstein 

A blood count showed 10,850 leukocj'tes and 61 per cent polymorphonuclear cells, 
36 per cent lymphocytes, two transitional cells and one eosinophile Examination of 
the urine was normal 

On the afternoon of Decembei 23, the day following admission, the patient again 
complained of pain, now localized to the right lower abdominal quadrant Ex- 
amination disclosed tenderness and muscular rigidity over this region, and the diag- 
nosis of appendicitis was made At 3 pm the cardiac rate rose to 70 per minute 
w'hile the temperature was 102 6° F A second electrocardiographic study (figure 2) 
show^ed a normal sinus rhythm wuth a cardiac rate of 68 per minute The blood 
study show'ed 90 per cent hemoglobin, 4,650,000 red blood cells and 13,000 leukocytes 
per cu mm wuth 85 per cent polymorphonuclear cells and 15 per cent lymphocytes 



CASE REPORTS 


1719 



Fig 2 Normal sinus rhythm with \entricular rate of 68 per minute 



Fig 3 December 24, 1935 Following operation Sinus bradycardia with ventricuhr 

rate of 56 per minute 



IMC 4 December 30, 1935 Se\en da-\s^after operation Normal tracing i\ith ventricular 

rate 77 per minute 
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In the early e\ening the patient’s abdominal sjmptoms became more se\ere Dr 
Ralph Goldsmith, concurring in the diagnosis of appendicitis, operated upon the 
patient immediately, under ether anesthesia, and removed an acute gangrenous ap- 
pendix which ^\as embedded in an omental pocket 

On December 24, the daj follo\\ing operation, electrocardiographic stud\ (figure 
3) curiousl) enough showed a cardiac rate of 56 per minute with a normal sinus 
rlnThm The patient’s com alescence was une\entful 

Another electrocardiographic study (figure 4) on December 30, 1935, se\en 
days after operation, showed a normal tracing with a cardiac rate of 77 per minute 
Subsequent follow-up examinations of the patient on March 8, 1936 and July 2, 1936 
show ed the patient to be w ell His heart rate w as 72 per minute and follow mg slight 
exertion it rose to 100 to 110 per minute 


Disclssion 

As has been stated, Kahn in his original article on bradycardia and ap- 
pendicitis, beliexed the bradycardia to be due to the absorption of ptomaines 
which acted on the cardiac centers or ganglia Howeier, Howell’s explanation 
of bradycardia in abdominal diseases as being due to reflex I'agal stimulation, 
is the generally accepted new point While an understanding of tins reflex 
mechanism is of importance, ret from a practical standpoint the interest in 
Kahn’s paper centers in the clinical recognition of the associated bradycardia in 
appendicitis, in so far as it may mean the ultimate saring of human life 

That the diagnosis of gangrenous appendicitis is often difficult, especially in 
cases where the symptoms are latent or deceptive, is a fact well known to the 
experienced physician Since the treatment of appendicitis is purely surgical, 
and since the treacherousness of the disease increases as the lesion progresses, 
any new' sign or symptom useful in establishing a correct diagnosis should be 
carefully' considered 

In our case, herein reported, the gangrenous appendicitis might ha\e been 
overlooked with a probably' serious result In fact, Loeper’s case of somewhat 
similar nature pro\ed fatal Although other writers such as Broca and Benard 
have reported occasional instances of brady cardia in cases of nongangrenous ap- 
pendicitis, this does not detract from Kahn’s observ'ation 

Because of the experience with our reported case, we should like to direct 
attention to and reemphasize the importance of Kahn’s observation, namely 
that brady'cardia occurring m association with abdominal symptoms indicatne 
of appendicitis, is lery suggestne of gangrenous appendicitis 
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PERIARTERITIS AND ARTERITIS OF THE TEMPORAL 
VESSELS, A CASE REPORT - 

John A MacDonald, M D , F A C P , and Rollin H Moser, M D , 

Indmnapohs, Indiana 

Arteritis of the temporal vessels has recently been desci ibed as a new clini- 
cal entity by Hot ton, Magath and Blown ^ A case presenting similai clinical 
and pathologic data is the basis for this report 

Case Report 

A married woman, white, aged 60, a housewife living in the country, entered 
the hospital March 1, 1935, because of pain in her temples, fever, sweats and general 
malaise About five weeks before admission she had noticed a tender area in front 
of her right ear A week later the left side of her face became swollen and tender to 
pressure At this time she became aware that the temporal arteries were very 
prominent and red and very tender Mastication was painful General malaise and 
weakness were pronounced, and fever and sweats were present every night She had 
had no recent acute infection or injury although she had been to a beauty parlor for 
a permanent wave a few weeks before the onset of her illness Her past history was 
of no importance She had been exceptionally free of respiratoiy and gastrointestinal 
disorders She had never had rheumatism, typhoid fever or malaria There were no 
genitourinary symptoms The menopause had occurred 12 years before There had 
been a moderate weight loss of six pounds during this illness Her father died from 
cerebral hemorrhage at sixty She gave no history of previous vascular disease 

Physical examination revealed the left temporal artery to be very prominent 
from a point just above the temporomandibular joint for a distance of about two and 
a half inches It was thickened, tortuous, the caliber irregular and the surrounding 
tissue very hyperemic Pulsation was present throughout the course of the vessel at 
the time of the first examination although this became very much diminished a little 
later There were no palpable nodules present The right temporal artery was less 
acutely invohed than the left but pulsation was definitely diminished The pre- 
auricular and postauncular glands w'ere moderately enlarged and tender The right 
facial artery w'as somewdiat indurated wdiere it crossed the mandible but no other 
peripheral vessels were invohed The pupils reacted normally to light and in ac- 
commodation Both nerve heads appeared normal and the retinal vessels showed 
about the usual change for her age Two teeth were found to have definite periapical 
infection The lungs were normal to phy'sical examination The heart was not 

* Received for publication August 17, 1936 
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grossly enkiged, a moderate tachycardia was piesent and a slight accentuation of the 
aoitic second sound A definite pulsation was felt in the suprasternal notch The 
blood pressure was 148 sjstolic and 90 diastolic A careful search of the skin and 
mucous membranes revealed no petechiae The reflexes were intact and normal 
tliroughout and the vibration sense normal The spleen and liver were not palpable 
and thei e wei e no masses, no fluid and no tendei areas in the abdomen Digital ex- 
amination of the pelvis and rectum was negative The aAerage of several blood 
counts was as follows Hemoglobin 71 pei cent, red blood cells 3,580,000, white 





Fig 1 


blood cells 8,600, wnth a noimal differential Ihe coagulation and bleeding tunes and 
the platelet counts w'ere noimal The Wassermann test w^as negative Two blood 
cultures w^ere negative Agglutination tests foi undulant fevei, typhoid and para- 
typhoid were all negative Several uiine specimens at the time of admittance con- 
tained a faint tiace of albumin and an occasional h>ahn and gianular cast, later 
specimens were negative The phthalein test was 59 per cent in two hours and the 
urea clearance w^as 52 c c The basal metabolic rates were minus five and three 
Roentgen-ray of the chest levealed a normal sized heart and a mild fibrosis 
throughout both lung fields The temperature langed from normal to 101 8° F wntli 
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a \ery irregular curve Tlie pulse rate varied fiom 90 to 120 At no time vere 
there any abdominal sjmptoms, peripheral neive pains or invohement of the joints 
The patient was kept at rest in bed and hot moist compresses of nidgnesium sulphate 
solution were applied to the temporal arteries Sodium salicylate and Lextron were 
given orally On March 29, a section of the right temporal artery three centimeters 
in length was removed Cultures were made of the tissue on various types of media 
and sections made for histological study The microscopic examination made by Dr 
H M Banks was reported as follows “ Sections taken through four levels of the 
cross section of the temporal arterv show a stiuctuie which is almost devoid of 
lumen The intima is markedly hypertrophied, narrowing the lumen to a very small 



Fig 2 Low power showing temporal artery characterized by (1) narrowing of lumen, 
(2) massive hypertrophy of vessel wall, (3) edema of connective tissue surrounding the 
arterial wall and inflammatorj cell infiltration of this connectiv e tissue 

point The structure is homogeneous, somewhat hyahnized, and there is rather a 
scarcity of nuclear elements in tlie intinia The media shows almost total destruction 
and replacement by inflammatory cells of fibroblastic v^ariety and bv cicatrix forma- 
tion Immediately upon the exterior border of the media one finds m certain zones 
huge cells, irregularly round in contour, possessing many nuclei These hav e the ap- 
pearance of multinuclear native giant cells The adventitia is quite narrow and 
atrophic in general appearance The vasa vasorum shows hvpertrophv of the muscu- 
lar walls with some round cell infiltration Cultures made fioin the specimen re- 
moved vielded a growth of Slaph\lococciis ainciis” 
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It \\ould seem significant tliat following the removal of this segment of diseased 
arten the temperature became normal and remained so until the patient left the hos- 
pital a r\eek later About one -rteek after leaMng tlie hospital there was a recurrence 
of fe-\er but no local symptoms The patient returned to the hospital on klay 13 for 
examination She had gained considerably in strength and her general appearance 
was much impro\ed She had had no fe\er after the first week The incision over 
the right temporal artery was healed The lett temporal artery w’as smaller although 
It still showed eMdence of inflammation Pulsation was absent There were no sub- 
cutaneous nodules, the ey egrounds w ere normal and the spleen not palpable The re- 
maining physical findings w'ere the same as on the first admittance The blood count 
had not changed and se\eral specimens of urine were normal The electrocardio- 



Fig 3 Showing multinucleated giant cell formation in adientitial tissue inflammatory 

reaction 

gram was essentially normal The blood pressure was 166 sy'stohc and 86 diastolic 
There w as considerable pulsation in the suprasternal notch A rather extensn e pocket 
was found about one tooth and culture yielded Streptococcus vindaus The tempera- 
ture ranged from normal to 99 6° and the pulse rate from 90 to 130 After dental 
extractions the patient left the hospital on klay 17, 1935 She was seen again August 
6, 1935, at w Inch time she stated she felt ^ ery w ell in e\ ery w ay The blood pressure 
was 160 systolic and 110 diastolic The left temporal lessel appeared normal and 
there was a normal pulsation present At this time there appeared to be increasing 
narrownng of the retinal vessels and more pulsation in the suprasternal notch Our 
impression at this time was that she presented evidence of a mildly' progressive vascu- 
lar sclerosis Examination in June 1936 rev'ealed essentially' the same findings as the 
year before No local recurrence was noted 
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In making a final diagnosis in this case one must consider periaiteiitis nodosa 
and a localized periarteritis as described by Brown The clinical course and the 
histologic pictuie do not appear to closely simulate periarteritis nodosa The de- 
scription of this generalized arteiial disease as given in the writings of Kuss- 
maul,^ Gruber,® Rothstem,^ Wiener,® Lmdberg,® Singer," Friedbeig and Gross,® 
Curtis and Coffey,® Hausei,^® Barnard and Burbury,’^^ Manges and Baehr 
and others is that of a widespread involvement of the smallei vessels of the kid- 
neys, heart, lungs, pancreas, mesenteiy, neives, muscles and subcutaneous tissues 
Since our patient presented no symptoms which might lead one to think of a 
geneiahzed involvement we weie moie mteiested in those cases of aiteiial dis- 
ease which presented subcutaneous lesions Herhtz repoited superficial 



Fig 4 Showing the small round cell diffuse infiltration of media and adventitia, also fibro- 
blastic cell reaction 

nodules in 12 5 per cent of his cases of periarteritis nodosa Lindberg ® pre- 
sented m detail a case of a young giil who apparently recovered after several 
exacerbations of joint pains, fever, anemia and numerous subcutaneous nodules 
which on section pioved to be typical examples of periarteritis nodosa He also 
reviewed 20 cases from the literatuie all being very similar in clinical and 
pathological detail We could find no resemblance to our case in any of these 

Conclusion 

A case is presented of localized arterial disease involving the temporal arteries 
nhich appears to be separate and distinct from the generalized condition of peri- 
arteritis nodosa 
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THE MEETING AT ST LOUIS 

The Twenty-first Annual Session of the Ameiican College of Physicians 
at St Louis was in eveiy way a very successful meeting The total regis- 
tration, 2,321, places it as the second in size of attendance among all gather- 
ings of the College up to this time This figuie has been sui passed only at 
the Philadelphia meeting in 1933 where 2,444 were legistered Moreovei 
it was noteworthy that a very large proportion of those in attendance re- 
mained until the closing day 

Of the Regents of the College 21 out of 23 were present, and 49 of the 
57 Governors either attended or sent representatives 

Throughout the meeting the large hall which housed the General Sessions 
was almost completely filled each afternoon The Morning Lectures also 
drew a large attendance The Round Table Discussions at the noon hour 
were an innovation in the program this year They proved a most popular 
feature, more than four times the available number of tickets were applied 
for 

The clinical program provided by the hospitals and medical schools was 
of an unusually even grade of excellence Seldom has more enthusiasm 
been expressed by the members than was brought out m discussions of these 
carefully arranged clinical meetings They remain m the minds of the 
majority the most valuable single feature of our annual session 

St Louis through its medical repi esentatives greeted the College with 
warm and gracious hospitality and spared no pains in careful preparation for 
our reception All who attended will look back with pleasure upon the days 
spent in the care of such thoughtful hosts and will hope that they will feel 
repaid by the gratitude of oui members and the manifest success of their 
undertaking 


THE ANNIVERSARY VOLUME IN HONOR OF DR lOSEPH 

HERSEY PRATT 

In this numbei of the Ann\ls or Internae Medicine there appeals a 
group of articles surmounted by a heading which indicates that they are 
contributed as the writers’ part of an Anniversary V olume in honor of Dr 
Joseph Hersey Pratt 

Dr Joseph Hersey Pratt of Boston, who is widel} knowi among the 
medical men of this country, will reach his sixty-fifth birthday this year It 
was the desire of a large numbei of his friends to honor this occasion bj 
the presentation to him of an Annnersary Volume It was his own wish 
that the valuable contributions to be made to this i olume should not be 
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barred fiom publication elsewhere as well, in a journal which would ensure 
then accessibility to the general medical public 

By agreement with the Committee in chaige of the Anmveisaiy Volume 
the Annals will publish m the coming months such ai tides contributed as are 
judged by the Editor to fall within the field of this journal This plan, it is 
felt, will bung befoie our readers many interesting papers and will at the 
same time mciease the permanent value of these conti ibutions It is an 
added pleasure to the Boaid of Editors that thiough this arrangement the 
Annals is of seivice to those who are responsible foi this signal honor to 
an eminent physician 
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Urological Rociitgciiologv By Miley B Wessoij, M D , and Howard E Ruggles, 
MD 269 pages, 24X 15 5 cm Lea and Febiger, Plidadelphia, Pa 1936 
Price, $5 00 

Urological Roentgenology is a small volume “ prepared to meet the needs of the 
physician who wants to learn to interpret urograms ” It is a 269 page book with 
227 engravings There are interesting chapters dealing with the history of urography 
and its detailed technic in the beginning, while the rest of the book is devoted to the 
diagnosis and interpretation of urograms covering the entire urogenital tract The 
illustrations are excellent and not only useful, but essential in arriving at diagnoses 
of conditions m this tract 

Intravenous pyelography is discussed and depicted, its value and limitations are 
brought out carefully in contra-distmction to retrograde pyelography Some very 
unusual pyelo-ureterograms of anomalies are shown indicating how easy it is for 
abnormal organs to undergo pathological changes Also how essential it is to know 
the exact status of the upper urinary tract before surgery is undertaken, for example, 
it is necessary to know that there are iwo kidnej's before removing one 

The usual pathological conditions of the kidnev are well shown by pyelograms 
with deacriptive footnotes Many of the rare conditions, such as echinococcal cysts 
and actinomycosis of the kidney are also included 

The chapter on traumatism of the urinary tract suggests helpful methods by which 
the extent of the injury as well as the part of the urinary tract involved may be 
determined Neurological lesions involving the urinary tract are also discussed 

While this book is of unquestioned merit, still it must be borne in mind that no 
two pathological conditions of the urinary tract are the same and for this reason no 
two urograms are the same, so diagnoses of urograms may be extremely difficult of 
interpretation In other words, urograms must be regarded only as additional diag- 
nostic information and not the sole dependency If the physician regards this volume 
in this light it should be helpful 

W H T 


A Hand-Book of Ocidai Therapeutics By Sanford R Gifford, M D Second 
Edition 341 pages , 20 5 X 14 cm Lea and Febiger, Philadelphia, Pa 1937 

Price, $3 75 

It is with pleasure that we welcome a second edition of this monograph on Ocular 
Therapeutics The work has been enlarged from 272 pages to 341 pages Additions 
have been made in the field of vitamin and food therapy and also in that of the use 
of the various internal secretion extracts in the field of ophthalmology 

The application of the different means of physical therapy and the evolution of 
their use has also been brought up to date The correction of an error in the table 
for tuberculin dilutions will be welcomed by those using the book as a guide in this 
tjpe of work The reviewer feels that an initial dose of 1/50,000 mgs of tuberculin 
as recommended for treatment of a retinal lesion is far too great and may cause very 
definite damage in a few very sensitive patients 

The author and publishers are to be commended for this excellent work uhich can 
be recommended as a guide both for the ophthalmologist and the general man who 
may be called upon to render service in many eje conditions 

C A C 


1729 



1730 


REVIEWS 


The Clinical Use of Digitalis By Drew Luten, M D , Associate Piofessor of Clini- 
cal Medicine, Washington University School of jMedicine Indexed 226 pages , 
23 5 X IS 5 cm Charles C Thomas, Springfield, 111 and Baltimore, Md 1936 
Price, $3 50 

The more recent explanations of the pharmacological and clinical action of 
digitalis are presented in this volume The author emphasizes that the clinical in- 
dication for the use of this diug is pnmarilv congestive heart failure, no matter 
what the heart rythm may be He also points out that its continued use tends to 
prevent subsequent failure in a heart which has failed at one time It would seem to 
be of use in preventing failure, when such a state might be assumed to be imminent 
The reviewer highly recommends this book to practitioners, especially that part whicb 
deals with the clinical use of digitalis As regards some of the considerations of the 
mode of action of digitalis, at times the aigument seems more specious than con- 
vincing 

W S L , Jr 

A Teit-BooL of N cm o-Anatomy By Albert Kuntz, MD Second Edition 519 
pages, 24 X 16 cm Lea and Febiger, Philadelphia, Pa 1936 Price, $6 00 

This book IS a stiaight-forward presentation of facts in text book form It 
avoids discussion of debatable subjects, and bibliograpbic references are to all intents 
and purposes completely absent m the text though a shoit list of collateral subject 
matter is found at the end of each chapter With this set up the author has been 
able to cover an astonishing breadth of field in a medium sized text Thus phylogeny 
and embryology are featuied as an introduction and the embrjology of the brain is 
further discussed in the section dealing with the brain 

The usual sequence of presentation is followed, consideration of neural histology 
and morphology preceeding the detailed internal structure of the central nervous 
system The latter is attacked in the order of spinal cord, brain stem and cerebellum 
and finally the forebrain Each subtitle, a e , the cranial nerves, ends with a short, 
but not too short, summary of the subject 

The subject matter is brought up to date, particularly that featuring Cannon’s 
fundamental contributions to the physiology of the autonomic system The analysis 
of the cerebral cortex is clear, concise and convincingly illustrated — an altogether 
useful presentation A similar success in dealing with the basal nuclei is con- 
spicuously lacking, one leaves this subject with a scant grasp of the significance of 
these centers 

The clear and abundant illustrations are enriched by numerous Nissl prepara- 
tions of nuclear areas, a visual asset all to often neglected in this type of woik 

Clinical application of neuro-anatomy is presented through description of a series 
of representative lesions of the nervous system with an analysis of their significance 
The book ends with a concise laboratory manual of the dogfish and human brain 
One may term this a useful and practical presentation of a difficult subject 

C L D 

The PiactitioncTs Libiaiy of Medicine and Sitigciy Supervising Editor, George 
Blumer, MA (Yale), MD, FA CP , David P Smith Clinical Professoi of 
Medicine, Yale University School of Medicine, Consulting Phj^sician to the 
New Haven Hospital Volume XI Eye, Eai , Nose and Thioat Associate 
Editors Arthur M Yudk:n, M D , Clinical Professor of Ophthalmology, Yale 
University School of Medicine , and Paul B MacCready, M D , FACS, 
Assistant Clinical Professor of Otolaryngology, Yale Umversitj School of Medi- 
cine Lxvii + 1153 pages, 402 illustrations 25 X 17 cm D Appleton-Century 
Company, New York 1937 Price, $10 00 a volume 
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The eleventh volume of The Piacfitionei-’s Libiaiy, like its predecessors which 
have been reviewed from time to time m the Annals, i elates the essential material 
of certain special phases of Medicine to the experiences of the clinician in his daily 
practice Thus it presents those diseases of the Eye, Em, Nose and Tin oat iihich 
the general practitioner may encounter at any time, which he can diagnose, and which, 
for the most part, can be treated adequately bv standard, proved methods and with 
the means readily available to the physician who has a large and varied group of 
patients Diagnosis and treatment are emphasized When major operative pro- 
cedures are discussed it is with the thought of giving the practitioner such back- 
ground material as will make it proper for him to advise his patients as to what may 
properly be expected from those who are recognized specialists m the field in ques- 
tion This volume, therefore, presents that material which is more or less con- 
stantly needed bj every practitioner, and which he must have available if he is to 
serve his clientele adequately in respect to the affections of the special sense organs 
and related structures 

To this volume there have been 43 contributors, chosen largely from the younger 
workers m these special fields The subject matter is divided into four mam parts, 
with about 385 pages devoted to diseases of the Eye, 275 to the Ear, 250 to the Nose, 
125 to the Pharynx and 90 to the Larynx Numerous, and usually well-chosen, 
illustrations are utilized throughout Considering the avowed purpose of the book. 
It must be questioned whether the space occupied by the many low-power photo- 
micrographs in chapter XVII, dealing with the histopathology of the ear, could not 
have been used to better advantage otherwise Although obviously prepared from 
beautiful specimens, such figures require considerable expert knowdedge for their 
appreciation 

As the reviewer has had occasion to mention m respect to earlier volumes of this 
senes, typographical slips are very few for a first edition A misspelled word in a 
running head throughout chapter XLV, wnll ofifend the eye of a ci itic, no matter how 
kindly disposed he may be The general press w'ork is excellent, the binding sub- 
stantial and attractive and the index adequate It is impossible to evaluate the in- 
dividual chapters provided by the many contributors, but the work as a whole is a 
worth) member of this series, and will prove a valuable aid to eveiy practitioner of 
Medicine ^ ^ ^ 

Being Boin By Mrs Frances Bruce Strain, Associate Educational Director, 

Cincinnati Social Hygiene Society Cloth Price, $1 50 Pp 144, with 28 

illustrations New York & London D Appletoii-Century Co , 1937 

This book is ivritten by a mother for her children, and covers all the essentials on 
the subject of human reproduction It is written especially for the pre-adolescent bo) 
and girl, and is presented m a very sane and healthy manner There are trvelve 
chapters and “ a list of words and their meanings ” Most of the material is m the 
form of questions and answers, which is the best way of presenting the subject to 
children 

This book can be highly commended for avoiding the abnormal, wdiich unfortu- 
nately IS introduced m most books on sex, even for children A few parents might 
hesitate to tell their children about coitus, oi as Mrs Strain saj s “ mating is not only 
a w'av to start one’s family, but is also a way of expressing their love, husbands and 
^\nes unite wdien no baby is to be started,” but her discussion of this subject cannot 
cause offense 

The author has covered almost every question that a normal, questioning and 
curious youngster might ask She does not beat about the bush, tells how, why, and 
where babies come into being The plnsician certainly can recommend this book to 
all parents j l McC 



COLLEGE NEWS NOTES 

Nominating Committee rou 1937-38 

In accordance with Article I, Section 3, of the By-Laws of the American College 
of Physicians, the President, Dr J H Means, has appointed the following Nominat- 
ing Committee for 1937-38 

Dr Jonathan C Meakins, Montreal, Que, Chau man, 

Dr James B Herrick, Chicago, 111 , 

Dr Alexander M Burgess, Providence, R I , 

Dr A Comingo Griffith, Kansas City, Mo , 

Dr William R Houston, Austin, Tex 

The first two names are appointments from the Board of Regents, the second two 
names are appointments from the Boaid of Governors, the last name is an appoint- 
ment from the Fellow’ship at laigc 

New Life Member 

Dr Estella G Norman (Fellow), Miami Springs, Florida, became a Life Fellow' 
of the American College of Physicians on April 27, 1937 

Books 

Dr James H Means (Fellow'), Boston, Mass, "The Thyroid and its Diseases”, 

Dr Ralph Pemberton (Fellow), Philadelphia, Pa, “Arthritis and Rheumatoid Con- 
ditions ” , 

Dr William R Houston (Fellow), Austin, Tex, “The Art of Treatment”, 

Dr William Geiry Mdrgan (Fellow), Washington, D C, “Functional Disorders of 
the Gastro-intestin.d Tract ” 


Reprints 

Dr H Sheridan Baketel (Fellow'), Jersey City, N J — 1 reprint, 

Dr Grafton Tyler Brow'n (Fellow), Washington, D C — 1 reprint. 

Dr C T Burnett (Fellow), Denver, Colo — 15 reprints, 

Dr A Morris Ginsberg (Fellow), Kansas City, Mo — 1 reprint. 

Dr Jacob Gutman (Fellow), Brooklyn, N Y — 1 copy, tenth supplement to “Mod- 
ern Drug Encyclopedia ” , 

Dr Arthur M Master (Fellow), New York, N Y — 2 reprints, 

Dr Sydney R Miller (Fellow), Baltimore, Md — 1 reprint. 

Dr Kenneth Phillips (Fellow), Miami, Fla — 1 reprint. 

Dr William R Rawls (Fellow), New York, N Y — 1 reprint. 

Dr Paul H Ringer (Fellow), Asheville, N C — 1 reprint. 

Dr Felix J Underwood (Fellow), Jackson, Miss — 1 reprint. 

Dr L B Carruthers (Associate), Miraj, India — 1 reprint , 

Dr George B Dorff (Associate), Brooklyn, N Y — 8 reprints. 

Dr Stuart L Vaughan (Associate), Buffalo, N Y — 1 reprint. 

Dr Walter A Bastedo (Fellow), New York, N Y — 3 reprints. 

Dr A B Brower (Fellow), Dayton, Ohio — 1 reprint. 

Dr A Allen Goldbloom (Fellow), New York, N Y — 2 reprints. 

Dr Charles H Lutterloh (Fellow), Hot Springs, Ark — 2 reprints. 

Dr Philip B Matz (Fellow), Washington, D C — 1 reprint. 

Dr Oliver T Osborne (Fellow), New Haven, Conn — 1 reprint, 
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Dr Joseph F Painton (Fellow), Buffalo, N Y — 5 reprints. 

Dr Paul A Draper (Associate), Colorado Springs, Colo — 2 reprints 


Meeting of Southern California Members 

Seventy-five of the Southern California members of the College held a dinner 
meeting at the California Club, Los Angeles, on March twentieth, 1937 Dr Eger- 
ton L Crispin, former Governor and present Regent of the College, presided Dr 
F M Pottenger, ex-president, spoke upon the certification of internists and othei 
matters pertinent to the College, Dr Wni J Kerr, San Francisco, now president- 
elect of the College, delivered an interesting address upon the future of the College 
in the adiancement of medicine 


Tfstimonial Dinner to Dr Riesman 

Dr David Riesman ("Fellow) uas guest of honor at a dinner on the evening of 
March 25, 1937, at the Bellevue-Stratford Hotel, Philadelphia, attended by more than 
two hundred and fifty of his professional friends on the occasion of his seventieth 
birthday Guest speakers included Provost Josiah Penmman of the University of 
Pennsylvania, Dr Alfred Stengel (Master), Dr Henry A Christian (Fellow) of 
Boston, Dr Lewis A Conner (Fellow) of New York City, Dr Wilmer Krusen of 
the Philadelphia College of Pharmacy and Science, Dr Wm Gerry Morgan (Fellow) 
of Washington, and Dr Walter C Alvarez (Fellow) of Rochester, Minn Dr 
Russell Boles (Fellow) of Philadelphia was toastmaster Dr Stanley C Harris an- 
nounced that friends of Dr Riesman had made possible the publication of a volume of 
his selected writings to celebrate his birthday An engraved plate, bearing the names 
of Dr Riesman’s former and present assistants, was presented by Dr Thomas Fitz- 
Hugh, Jr (Fellow) Dr Riesman responded with a characteristically delightful ac- 
count of his medical career and of his view of the present and future of medicine 
envisioned from the vantage point of his “ seventy-year -high mountain top ” 


Dr Albert E Russell (Fellow), U S Public Health Service, Washington, D C, 
gave the Second Annual Harold S Boquist Memorial Lecture at the University of 
Minnesota Medical School, Minneapolis, on December 6, 1936 


The Annual Meeting of the California Tuberculosis Association was held at 
Riverside, California, April 1—3, 1937 Dr R H Sundberg (Fellow), San Diego, 
was chairman of the program committee. Dr F M Pottenger (Fellow), Monrovia, 
was vice president , Dr Chesley Bush (Fellow), Livermore, Dr R L Cunningham 
(Fellow), Los Angeles, and Dr W C Voorsanger (Fellow), San Francisco, were 
directors of the Association Dr Sidney J Shipman (Fellow), San Francisco, acted 
as chairman of one of the clinical sections, and discussed the paper on bronchial 
stenosis Dr Robert A Peers (Fellow), Colfax, presented a paper on “Routine 
Tuberculin Testing in Schools "The Part Played by the Medical Profession”, Dr 
Liell C Kinney (Fellow), San Diego, presented a paper on “Diagnosis of Tuber- 
culosis of the Intestinal Tract”, Dr Munford Smith (Fellow), Los Angeles, pre- 
sented a paper on “ Relationship of Trauma to Tuberculosis,” said paper being dis- 
cussed by Dr Philip H Pierson (Fellow), San Francisco, and Dr R L Cunningham 
(Fellow), Los Angeles, Dr Carl R Howson (Fellow), Los Angeles, presented a 
paper on “Differential Diagnosis of Diseases of the Chest,” said paper being dis- 
cussed bi Dr l^Iunford Smith (Fellow), Los Angeles, and Dr Harold G Trimble 
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(Fellow), Oakland, Dr Harold & Trimble (Fellow), Oakland, with Dr B H 
Wardnp, presented a paper on “ Pneumoperitoneum — Its Use in Pulmonary Tuber- 
culosis,” said paper being discussed by Dr E W Hayes (Fellow), klonrovia. Dr 
Philip H Pierson (Fellow), San Francisco, discussed the paper on “Simultaneous 
Bilateral Pneumothorav in the Tieatment of Pulmonary Tuberculosis” 


The Tenth Annual Graduate Fortnight of the New York Academy of Medicine 
will be held November 1-12, 1937, and will be devoted to a consideration of medical 
and surgical disorders of the urinary tract The subject will include Bright’s dis- 
ease, arterial hypertension, and infections, tumors, calculi and obstructions of the 
urinary tract, and will exclude venereal disease and gynecology For the Annual 
Fortnight a subject of outstanding importance in the piactice of medicine and surgery 
IS selected and is presented from as many angles as possible 

The program is under the general direction of the Committee on Medical Edu 
cation The following Fellows of the College are members of this Committee Dr 
Walter P Anderton, Dr F Warner Bishop, Dr Ralph H Boots, Dr Arthur F 
Chace, Dr Emanuel Libman, Dr Thomas T IVIackie, Dr Herman O Mosentbal, 
Dr Bernard S Oppenheimer, Dr Maximilian A Ramirez, Dr Willard C Rappleye 
Dr Howard F Shattuck, Dr Charles F Tenney and Dr John Wyckoff 

Dr Ralph Pemberton (Fellow), Philadelphia, delnered a series of lectures on 
“The Modern Outlook upon Arthritis,” including the Hartford (Conn ) Medical So- 
ciety on April S, the Lycoming County (Pa ) Medical Society at Williamsport, Pa, 
on April 9, and the New Castle County (Del ) Medical Society at Wilmington, Del, 
on Apiil 20 Dr Pemberton also addressed the Health Institute sponsored by the 
Women’s Auxiliary of the Philadelphia County Medical Society on April 13 on 
“ Arthiitis, and the Problem of Conti ol ” 


Dr Anthony C Cipollaro (Associate), New York City, has been recentlj" ap- 
pointed consulting dennatologist at the St Joseph’s Hospital of Fir Rockawiiy 
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OBITUARIES 

DR CHARLES VINCENT NIEMEYER 

Dr Cliailes A^iiicent Niemeyer, Fellow, 4610 Hudson Boulevard, Union 
City, N J , died Januaiy 11, 1937, of myocarditis following a collapse in his 
office six weeks before, at the age of 48 

Dr Niemeyer, the son of Carl H and Katherine Niemeyer, was born in 
New York City, Maich 7, 1888 He attended public and private school in 
New Yoik City, and graduated from the University of Vermont, MD, 
1912 He served as Interne in Red Cioss and St Vincent’s Hospital and 
five years years in St Mary’s Children Clinic in New York City In 1914 
he moved to Union City, N J , wheie he began the practice of his piofession 
In the same year he began the first Baby Welfaie Station m North Hudson 
County and established seven Baby Stations in IMonmouth County in 1919 
He limited his practice to Pediatrics in 1917, being the first in North Hudson 
County to do so 

In 1929-32 he did post-graduate Avork in Vienna, Beilin, London, Mt 
Smai of New York, Boston and Chicago 

Rejected during the World War, he oiganized a Red Cross Chapter for 
North Hudson and devoted much effort to it He was a Charter Member 
of North Hudson Physician’s Society, acting as President for one term 
and as Secretary for fifteen years He was a member of Osier Medical 
Society, Hudson County Medical Society, New York Academy of Medicine, 
New Jersey State Medical Society, American Pediatiic Society, American 
Medical Association, and a Fellow of the American College of Physicians 
since 1931 

At the time of his death, he was Chief of the Pediatric Staff, St Mary’s 
Hospital, Hoboken, N J , Consultant to St Mary’s Hospital and Attending 
Physician to North Hudson Hospital, Consultant to Christ’s Hospital, Jer- 
sey City, and to Nyack General Hospital 

He was a member of St Augustine Church, Fourth Degree Knight of 
Columbus, member of the Newman Club, Kiwanis Club and the Nu Sigma 
Nu Medical Fraternity In 1920 he married Caroline Salenius, who sur- 
^ ives him 

In so short a span of life, he accomplished much The Community and 
the Profession have suffeied a gieat loss m his untimely death 

Clarence L Andrews, M D , F A C P , 

GoAernor for Ncav Jersey 

DR WILLIAM LAFAYETTE RICH 

Dr William Lafayette Rich (FelloAv), Salt Lake City, Utah, died No- 
\embei 17, 1936, of chronic myocarditis, aged, fifty-eight jears 

Dr Rich AA'as born June 17, 1878, at Montpelier, Idaho, and for a num- 
ber of years had folloAved the specialtj of dermatology He attended the 
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Weber State Academy, Ogden, Utah, and the Beai Lake Academy, Pans, 
Idaho, and later, the Utah Agricultural College at Logan, Utah He was 
giaduated fioni Washington University School of Medicine, St Louis, 
in 1907, and was ceitified by the American Board of Deimatology, June 11, 
1934 He had pursued postgraduate study at the London Hospital Medical 
College (Univeisity of London), Middlesex Hospital, London, Charing 
Cl OSS, St Barth, St Mai y’s and other London institutions In addition, he 
did postgraduate work at the Vanderbilt Clinic, New York City, and at the 
New Yoik Postgraduate Medical School 

For several years. Dr Rich had been chief of the Dermatological Clinic, 
Salt Lake General Hospital, deimatologist, Dr W H Groves Latter-Day 
Saints liospital, St Mark’s Hospital, the U S Veterans Administration 
Facility, and the D and R-G and Western Pagific Railway He was a Cap- 
tain, Medical Officeis Reserve Corps, and during the World War was a 
member of the National Advisory Board lie was a former president and a 
former secretary of the Utah State Medical Association, and a member 
of the House of Delegates of the American Medical Association in 1923 
Dr Rich had been an active and inteiested Fellow of the American College 
of Physicians since 1920 

Dr Rich was one of the best liked physicians by his colleagues in his 
city He had always been active m medical society affairs and enjoyed a 
lai ge consultant pi actice up to the time of his death One of his chief char- 
acteristics was that he sei ved as a peace maker He took an active interest 
in child welf ai e work He will be mourned by many patients as well as by 
his colleagues 

L E ViKO, M D , F A C P , 

Governor for Utah 


DR B H FRAYSER 

Benjamin Hobson Frayser, born, Buchanan, Va , October 7, 1887, 
attended public schools of Charlottesville, Va , Cleveland’s Private School, 
Pantops Academy, Va , and the Fisburne Military School, Va , three years, 
Baltimore Medical College (now University of Maryland) , M D , Lincoln 
Memorial University Medical Department (now University of Tennessee), 
1909, Ph G , University of the South, 1909, Interne, Pottsville (Pa) 
Hospital and Chicago Lying-in Hospital , for a time connected with the Sol- 
diers’ Home Service Hospitals at Grand Rapids, at Dayton, Ohio, and at 
Hot Springs, S D , also Associate Professor of Obstetrics and Instructor 
in Anatomy, Lincoln Memorial University, also Associate Professor, Phar- 
macology, University of the South, Resident Physician, Santo Tomas Hos- 
pital, Panama City, 1914-15, in 1915 entered U S Indian Medical Service 
and was in charge of health work in San Juan Hospital, Shiprock, N M , 
and Government Hospital, Dulce, N M, until 1920, from July, 1920, 
Passed Assistant Surgeon (R) in the following U S Public Health Service 
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Hospitals — New Haven, Connecticut, Boston, Mass , Helena, Mont , and 
Lexington, Ky , at tune of death. Senior Medical Officer, m charge of medi- 
cal and surgical sections, U S Veterans Administration Facility, Lexington. 
Ky , founder, Pi Delta Pi Secondary School Fraternity, member, Chi Zeta 
Chi, medical fraternity. Kappa Phi, pharmaceutical fraternity. Sigma Phi 
Epsilon and Theta Nu Epsilon fraternities , ex-President, the Association of 
Government Surgeons of the United States, member, American Medical 
Association, Association of Government Surgeons, Medical Veterans of the 
World War, National Reconstruction Alliance, Sons of the American Revo- 
lution, Veteians of Foreign Wars, Fellow of the American College of 
Physicians since March 10, 1923, author of several published papers, and 
former Business Manager of The Indian Medical News 

The following information has been supplied by Dr Jo M Ferguson of 
tlie Veterans Administration, Lexington, Kentucky, who has been closely 
associated with Dr Frayser since March 16, 1931 

“ Dr Frayser Avas very painstaking in his work, always kind and 
courteous to the patients in his charge, as well as to all of the personnel with 
whom he was associated There Avas not a physician in the hospital better 
liked or who Avas more trusted by eveiy one than Dr Frayser He Avas 
always genial and pleasant and Avilling at all times to do the most he could 
for his associates He Avas never too busy to listen to complaints of patients 
and employees and to give of his time and the benefit of his training and ex- 
perience to those in need of aid or advice He Avas ahvays loyal to his 
felloAV Avorkers and had the love and admiration of all those Avith Avhom he 
Avas associated, and his death on March 5, 1937, has been keenly felt by all ” 

C W Dowden, M D , 

Governor for Kentucky 

DR RANDOLPH L McCALLA 

Dr Randolph L McCalla, an Associate of the College, Boise, Idaho, 
died October 10, 1936, of uremia, aged forty yeais He Avas born and 
1 eared m Boise, the son of the late Dr L P McCalla 

Dr McCalla received his A B degree from Georgetown University, 
Washington, D C , in 1916, then took two years m medicine at Harvard 
University, and received his degree m medicine from Columbia University 
College of Physicians and Surgeons in 1920 He Avas an interne at St 
Agnes Hospital, Baltimore, 1920-21, and thereafter, successively, assistant 
in medicine, instructor in medicine, assistant professor m medicine and chief 
of the medical clinic at the University of California Medical School, 1924- 
29 He was house officer in the San Francisco Hospital during 1924-25, 
and resident physician in the University of California Hospital, 1925-27, 
assistant visting physician in the same institution, 1925-29, resident physi- 
cian, Laguna Honda Home, San Francisco, 1927—29 He then Avent to 
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Hawaii, where he was ph) sician-in-chai ge, Lanai Plantation Hospital, 
1930-34 He returned to Boise, Idaho, m May, 1936 

Di McCalla had been a member of the California Academy of Medicine, 
the Tenitoiial Medical Society of Hawaii, and the Ameiican Medical Asso- 
ciation Moie recently, he had become a membei of the local societies in 
Idaho He was elected an Associate of the American College of Physicians 
dining 1934 

Pie was the authoi of several published ai tides, dealing primarily with 
caidiology He was a thoioughly capable internist of high integrity, pos- 
sessed of an excellent medical mind, a ciedit to himself and to the organiza- 
tions with which he was connected 
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Volume 10 June, 1937 Number 12 


ADDRESS AT THE ANNUAL CONVOCATION OF THE 
AMERICAN COLLEGE OF PHYSICIANS ^ 

By the President of the College, Ernest B Bradley, F A C P , 

Lexington, Kentucky 

It seems impossible that you should have chosen me, e\ en for one yeai , 
to be the President of the American College of Physicians No greatei 
distinction could come to any man engaged in the practice of Internal Medi- 
cine To me the honor is almost overpowering All preceding presidents, 
with possibly one exception, have been teachers and professors of medicine, 
and even the one exception was a nationally known internist, who came from 
a great medical center I could not claim such qualifications To explain 
my selection I decided that j-our Board of Regents and the Nominating Com- 
mittee felt It was time to show real democracy — to recognize one of that nu- 
merous class, who have not had medical honors heaped upon them 

Having been a member of your Board of Governors for a number of 
years and at that time its Chairman, I took the honor as one bestowed, not 
upon me personally, but as a recognition by the Board of Regents of the 
high regard m which }'Our Board of Governors is held Therefore, as a 
former Governor, I thank you for them 

Former Presidents, the list of whom includes many of the most eminent 
internists in the United States and Canada, have delivered addresses which 
have shown remarkable understanding of modern medical problems 1 he} 
have explained the ramifications of medical trends and have given sound 
advice to the members of this organization Some have gone quite deeply 
into the discussion of modern problems affecting doctors, “ socialized medi- 
cine,” “ state medicine,” “ social security,” etc These economic questions 
are very important, but they are also very involved It might be advisable 
at our next meeting to devote a whole afternoon or evening to such questions 
alone I must confess that I feel incapable of dealing with them adequately, 
nor would I venture to discuss the various medical problems that are agitat- 
Presented at the St Louis meeting of the American College of Phjsicians, April 19, 


Cop^ right, 1937, bj The American College of Phisicians 
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ing US today, so instead of a Presidential Address, I will try to review biiefly 
the pi ogress of the College during my teim of office and to point out to you 
certain aspects that hav e impi essed me as President This year has taught 
me m what great esteem oui College is held by other organizations, both lay 
and medical, and to appreciate the opportunities which this body has for the 
betteiment of medical practice in America 

Except for the preparation of the program of the General Sessions, your 
President is more or less of a figure-head It is for this reason, no doubt, 
that the College has done just as well during the past year as m any preced- 
ing one In fact, its achievements may have been somewhat above the aver- 
age When I say that the President is a figure-head, I do not mean this too 
literally He has a great deal to do The major credit, however, should go 
to the Board of Regents and to the Board of Governors, who individually 
and thiough their committees give unsparingly of their time and energ)'’ It 
IS this cooperation that makes the duties of the President a pleasure rather 
than a task 

In summing up the activities of the College, attention is called first to 
probably our most important department — the business office It is here 
that the Executive-Secretary, Mr E R Loveland, with his clerical assistants 
take care promptly and efficiently of a vast amount of work This office is 
peifectly organized and all records aie kept m such a way as to be instantly 
available when needed There are multitudinous details connected with ap- 
plications for membership Every candidate is investigated most carefull> 
with respect to his qualifications, professional, social and ethical Cards are 
sent to all of our members who liv^e anywhere near the residence of the 
candidate, or, if he has lecently changed his address, to all members neai his 
former location All this information is tabulated so well that the work of 
the Committee on Credentials is lightened as much as possible In addition 
to routine business, collection of dues, etc , there is the preparation and 
publication of the Diiectory every tvv^o years And ev^ery year there is an 
immense amount of work connected with the Annual Sessions Obtaining 
and arranging the commercial exhibits and preparing the program are but a 
few of the duties that must be performed It would be impossible for me 
to enumerate the many activities of our business office, but all are handled 
promptly, efficiently and with dignity 

In connection with the work of the business office I have mentioned the 
preparation and publication every other year of the Directory of our mem- 
bers This IS a most valuable book of reference The last edition and sup- 
plement contains, geographically as well as alphabetically arranged, the names 
of 3600 physicians engaged in internal medicine and allied specialties With 
its biographical data it is iiwaluable in referring patients to other physicians 
ill distant cities It is becoming more and more appreciated as a most im- 
portant “ Who’s Who ” m Internal Medicine 

While we are mentioning assets of which we are proud, your attention 
IS called to the Journal which the College owns and controls Under the 
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able Editoiship of Dr INIauiice Pincoffs, the Annals of Internal Medi- 
cine has shown a giowth that is \ery giatihing Each year it has in- 
creased in size and impoitancc The cuiient \olume for the twelve months 
will contain at the present rate almost two thousand pages of scientific lead- 
ing matter, book reviews, editoiials and College news The scientific 
articles are not published in a haphazard way, but are chosen carefully by 
the Editorial Board and may be said to repiesent the best hteiatuie devoted 
entirely to internal medicine in America There is also cause for satisfac- 
tion in knowing that the Annals is now a financial success and is more than 
self-supporting In fact, last year it earned a very substantial sum 

These annual clinical sessions affording a renewal of old friendships and 
an interchange of medical ideas have come to be regarded by those engaged 
in the practice ot Internal kledicine as the outstanding e^ ent of the year 
Much of the success of this meeting is due to your General Chairman, Dr 
David P Barr Together with his associates on the \arious committees, he 
has worked long and faithfully to formulate the progi am which we are en- 
joying this week The Clinics at the Hospitals are an inspiration to us all, 
and we shall not soon foiget the hospitality that has been extended to us 
here in St Louis These people from ^Missouri do not “ Have to be 
shown ” how to make us feel at home We hope that at some future time 
they will be willing to let us come back again 

Two projects of importance to the College had their culmination during 
the past >ear, both of them having been instigated during the >ear preceding 
I refer, first to the organization of the American Board of Internal IMedi- 
cine, and second, to the purchase of a permanent headquarters 

Initiated by the American College of Physicians, and with the coopera- 
tion of the Section on hledicme of the American hledical Association, the 
American Board of Internal kledicine completed its organization m June 
1936 and is now actively functioning The purpose of this Board is briefly, 
the certification of specialists in the field of internal medicine The growth 
of specialism has called into action many similar Boards of Certification 
There are now eleven such boards They are, in the order of their estab- 
lishment, the American Boards of. Ophthalmology, Otolaryngology, Ob- 
stetrics and Gynecology, Dermatology and Sy philology, Psychiatrv and 
Neurology, Radiology% Orthopedic Suigeiy, Urology^ Internal jMedicine, 
and Pathology The American Board of Surgery has completed its pre- 
hniinary' steps and is almost leady to function 

The plan of certifying specialists has been one of the developments of 
modern medicine that has resulted from the enormous grovth of specialism 
Itself Since one could be listed as a specialist by merely claiming to be a 
specialist theie seemed to be no proper way to distinguish between the 
qualified and the unqualified Ot course, in many cases, such certification 
IS wholty superfluous l\Iany specialists byi^ leason of long and successful 
practice, bv their hospital and medical school connections, or by the regard 
m which they are held by members of the medical profession familiar u ith 
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their work, will gain nothing by being certified in any paiticular specialty 
Dr George H Meekei, Dean of the Graduate School of Medicine of the 
Unnersity of Penns}lvania has called this “casual” certification, whereas, 
the evolutionary tendencies in the whole medical field he sa} s are an abandon- 
ment of the “ casual ” foi the “ S}Stematic ” It is this tendency to be more 
systematic that has caused the growth of these boards of certification It 
IS evident that cei tification of internists will result in changes m postgradu- 
ate work to provide for moi e S) stematic pi eparation for this specialty In 
just what wa\ this will be done is somewhat uncertain Hovever, it will 
1 esult probably m a longer training m internal medicine during the years of 
hospital residence, with moie hospitals of approved class offering residencies 
m medicine Other changes will no doubt come about, the nature of which 
cannot be definitel}' foreseen at this time In the long run it would seem 
that certification must result m better preparation before specialism is at- 
tempted 

Certain constitutional amendments were proposed at the December meet- 
ing of the Board of Regents and Im’^e been published in the Annals They 
would have caused ver> drastic changes in the selection of new members 
The first change was m Article IV, which states that “ Fellows shall be mem- 
bers of the medical profession, engaged as practitioners, teachers or research 
workers in Internal Medicine or in an allied specialty, etc ” It was pro- 
posed to leave out the phrase, “ or m an allied specialty,” thus restricting 
future membership to those engaged m Internal Medicine alone It was 
also proposed to make the successful passage of the examination for certifi- 
cation a pre-requisite for Associateship These changes if adopted, vhile 
111 no way affecting our piesent membership, would have influenced ma- 
terially the future selection of Associates and Fellows At the meeting of 
the Board of Regents last Sunda}’’ it was decided not to take up considera- 
tion of these amendments at this time 

It IS apparent that Fellowship in the College will mean much more than 
mere Certification, which is only one qualification that must be met, just as 
it IS necessary now that the candidate be a graduate of an approved medical 
school and must hold membership m his county, state and national medical 
organizations These are preliminary requirements Many other qualifi- 
cations for Fellowship are now considered by the Committee on Credentials, 
and as time goes on Fellowship will become more difficult and therefore 
more desirable than in the past 

Two years ago it seemed apparent to the Officers and Regents of our 
College that a Board for the Certification of Internists would be formed, 
and it was felt that if such were the case the American College of Physi- 
cians should exercise control over it Since the American Board of Oph- 
thalmology was formed twenty-four years ago and eight other boards were 
organized prior to the American Board of Internal Medicine, it must be 
evident that this procedure was not entered into hastily The personnel of 
the American Board of Internal Medicine is a sufficient guarantee of its 
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successful administration The College owes a great debt to the Chair- 
man and membeis of this Board for the time and energy which they have 
spent 111 this very complicated oigamzation The Chau man, Dr Walter 
L Bierring, will discuss more fully the workings of this Boaid at the Gen- 
eral Sessions 

The other most interesting achievement of the College during the past 
year was the purchase of a building in Philadelphia as a permanent home 
Encouiaged by my predecessor, Dr James Alexander Miller, the pioneer 
work on this pioject was done by Dr Alfred Stengel prior to our meeting 
m Detroit last year Their arguments convinced the Boards of Regents 
and Governors that the College should own a suitable headquaiters building 
It no longer seemed appropriate that an oigamzation of our size and im- 
portance should occupy rented rooms in an office building Accordingly, 
a Committee on College Headquarters was appointed, which after much in- 
vestigation, advised the purchase of a fine old residence m Philadelphia 
This purchase was consummated during the past summer, a few necessary 
alterations were made and the house was furnished m time for the December 
meeting of the Board of Regents The thanks of the College for the se- 
lection of the property and for the successful completion of this project 
should be tendered to this committee, of which Dr O H Perry Pepper was 
Chairman Fortunately for us, large city houses of this soit aie not m 
great demand, so that the College was able to acquire a veiy handsome and 
expensive property at very little more than the value of the lot upon which 
It stands It is situated on the corner of Pine and Forty-Second Streets 
m Philadelphia in a neighborhood that apparently will not soon deteriorate 
The house is a three-stoiy brick residence, dignified m appearance, and is 
surrounded by a large yard with beautiful planting The whole property 
IS enclosed by a high iron fence which adds much to its appearance The 
advantages of this acquisition are that the executive offices now have abun- 
dant space, there are rooms for the meetings of the Board of Regents and 
their committees, further expansion is provided for when it becomes neces- 
sary, and the College has a home of its own of which I am sure you will 
be proud All members are urged to visit the new headquarters when in 
Philadelphia ' 

One of the encouraging f eatui es of the past year has been the increased 
interest shown m Life Memberships As you know, the revenue from this 
source goes into the endowment fund, the income from which is used solely 
to further the scientific purposes of the College In the year just closed 18 
Fellows have shown concretely that they appreciate this aim of the College 
We now have a total of 79 Life Members and about $62,000 00 in this fund 
Numerically, the membership of the College has shown a healthy growth 
during the j'^ear One hundred and seventy-two have been elected to Fellow- 
ship and 276 to Associateship On the roster of the College at the present 
time there are 2 Masteis, 2684 Fellows and 998 Associates, a total of 3684 
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This IS a lai ge number and results m such a big attendance at these Annual 
Sessions that only the laigest cities can adequately care foi them How- 
evei , with the standards for membership being constantly made more rigid, 
the growth of the College will necessarily be much slower from this tunc 
forward, and from a piactical standpoint this is not an unmixed evil The 
meetings would lose much if they should have to be divided into Regional 
Assemblies, as is done by anothei of our national societies 

Detracting m no way fiom these Annual Sessions have been the state 
meetings which have shown a remaikable increase in the past two years 
due to the efforts of our Governors 4'hese state meetings have been more 
oi less social Some have been held at the time and place of the meeting 
of the State Medical Society, while others have convened at some central 
city with 01 without a scientific progiam It has been my good fortune 
during the past yeai to attend several of these state gatherings, and at all 
of them, those in attendance seemed enthusiastic and voted to continue these 
meetings annually 

After discussing the giowth of the College, it is fitting that we now take 
account of oui losses since oui last meeting For failure to pay dues or by 
resignation we have lost only 10 Fellows and 10 Associates Death, how- 
evei, has not been so kind Two Masters, 52 Fellows and 4 Associates 
have passed to the “ gieat beyond ” Included m this list were some of our 
most active and distinguished membeis Time will permit me to lefei to 
only a few — Henry F Stoll and Lrnest E Laubaugh, Governors for the 
States of Connecticut and Idaho respectively, and Luther F Warren of 
Brooklyn, a member of the Board of Regents, were actuely engaged in the 
affaiis of the College and will be soiely missed W McKim Mainott 
and Henry S Plummei were formei membeis of the Board of Regents 
Both of these men were known peisonally oi by reputation to all of you 
Dr Marriott, as you know, had recently removed from this city to San 
Francisco Di Plummei 's woik at the Mayo Clinic is equally well-known 
to you It would be futile foi me to enumerate the professional attainments 
of these eminent physicians Their Avork is familiai to the whole medical 
world 

We mouin also tonight thiee past piesidents, James M Anders, Harlow 
Biooks and Fiank Smithies James M Andeis, called the “ Nestor of the 
Philadelphia Medical Profession,” “ A Gentleman of the Old School,” Avas 
Piesident of the College in 1922 to 1923 and Avas the fiist to be honored 
Avith the title of “ Mastei of the American College of Physicians ” He Avas 
knoAvn to all internists in America, and Avas the author of many medical 
Avorks He maintained a lively mteiest in this society until the time of his 
death 

HarloAV Biooks of NeAV York, Avas Piesident foi the tAvo yeais succeed- 
ing Dr Anders, 1923 to 1925 and was a membei of the Board of Regents 
foi a number of yeais He became a FelloAv m 1916 at the first legular 
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meeting of the College and also served as Go\enior of the College for New 
York from 1929 to 1931 He has been called the “ Doctoi’s Doctoi,” had 
a nation-wide reputation as a diagnostician and was widely sought as a con- 
sultant He was lo\ed by all who knew him well 

Frank Smithies, whose death occuiied rathei suddenly early m bebiu- 
ary, deserves especial mention If it had not been foi Flank Smithies there 
might not have been an Ameiican College of Physicians, at any late, he 
had much to do with its formation Dining its eaily yeais he was the Col- 
lege He arranged the places of meeting, made out the programs and car- 
ried on practically all the business of the College He was the founder of 
our Journal He was Secretaiy-General fioni 1922 to 1926 and President 
1927 to 1928 In recognition of his work he was made a “ Mastei ” 
Frank Smithies had great personality, he possessed an almost unbelievable 
capacity for hard work, which m spite of physical handicaps enabled him to 
win distinction and many honois m the field of Ameiican Medicine In 
the passing of James M Anders, Hailow Brooks and Frank Smithies, the 
College has lost three of its pioneeis, who seived it m its infancy 

The College is an infant no longer This year maiks the twenty-fiist 
Annual Sessions, so that now it may be said to be grown to manhood, and 
like a young man, it is strong, virile, optimistic and progressive During 
these twenty-one years it has gradually attained all the objectives for which 
these pioneer founders had hoped The Annual Sessions still remain its 
most important accomplishment, but other activities, most of which I have 
mentioned, are hardly less valuable Through the establishment of the 
John Phillips Memorial Award and the giving of Fellowships to assist in 
research work, it recognizes and aids the effoits of earnest students of medi- 
cine It owns and publishes a great medical journal Fuithermore, it is 
supervising the classification and certification of Internists And it now 
owns a permanent home These results, while gratifying, are not enough 
We must not allow ourselves to become satisfied Di Aldred Scott 
Warthin pointed out m an Editorial a short time before his death, that the 
College must develop its cultural side and take advantage of its opportunities 
to influence and guide medical thought in the country I feel that now, 
given the right kind of leadership, with our strong organization, the Col- 
lege may look forward to the future with eagerness and confidence, and 
that It will do its part toward the forming of medical ideals throughout 
America 



THE AMERICAN BOARD OF INTERNAL MEDICINE - 

By Walter L Bierring, M D , F A C P , Chairman, Des Moines, Iowa 

The giowth of specialism in America is in line with progress, and sig- 
nificant of the remarkable advancement of knowledge m eveiy field of medi- 
cine since the opening of the century 

That modern diagnostic technic is based on special training is obvious, 
and its influence towards specialized medical and surgical practice is likewise 
appai ent 

In the evolution of Ameiican medical schools during the past three 
decades, uniformity of cuinculum and hours of study constituted all too 
frequentl} the pimcipal standard of measuiement, and in consequence, 
courses m certain specialties occupied a large part of the undergraduate 
curiiculum 

This was reflected in the increasing number of medical graduates taking 
up one or the other of the specialties, directly upon admission to practice 
The studies of Weiskotten indicated that an aveiage of 10 per cent of re- 
cent graduates enteied the field of specialized practice in 1910, and this rose 
to the unusual figure of 35 per cent m 1930 This state of affairs became a 
mattei of considerable concern to medical educators, and the profession gen- 
erally recognized the mheient dangers of this large influx of incompletely 
piepared specialists in the different fields 

With the advent of special certification, the training of specialists is defi- 
nitely within the field of postgraduate medical education 

In certain of the European countries legal provisions contiol the licensure 
of specialists, but such measures did not seem practicable for this country 
In the many discussions on the subject, the consensus was that the responsi- 
bility lay on the organized medical profession as represented by the American 
Medical Association, and that any foini of legislative control was un- 
desiiable 

It IS to the credit of special societies m two specialties, ophthalmology and 
otolaryngolog}^ that they ha^ e taken the initiative and led the way towards 
the formation of qualifying and ceitifymg boards m the different medical 
specialties 

The American Board of Ophthalmology was the pioneer in this field, 
being oigamzed in 1916, and has been certifying specialists in ophthalmology 
ever since The American Board of Otolaryngology was formed in 1923, 
the American Board of Obstetrics and Gynecology m 1927, and the Ameri- 
can Board of Deimatology and Syphilology in 1929 

As other specialties began to take steps towards forming similar qualify- 
ing boards, the need was recognized for some cential agency or supervising 
* Presented at the St Louis meeting of the American College of Physicians, April 22, 

1937 
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body such as the Council on Medical Education and Hospitals of the Ameri- 
can Medical Association for the purpose of coordinating graduate education 
and the certification of specialists in the United States and Canada A fur- 
ther purpose was to formulate standards of administration in general, based 
upon those of the four specialty boards pieviously organized, and to recog- 
nize new boards meeting those standards 

In order to avoid duplication of effort as well as to coordinate the work 
of the several boards, and other interested groups, it was deemed advisable 
to create an Advisory Board for Medical Specialties, which should be rep- 
resentative of each organization concerned This Advisory Board began 
to function m February 1934 Since that time the American Board of 
Pediatrics, the American Board of Neurology and Psychiatry, the American 
Board of Radiolog)'', the American Board of Orthopedic Surgery, the 
American Board of Urology, the American Board of Internal Medicine, 
the American Board of Pathology, and the American Board of Surgery 
have been formed, thus completing the organization of certifying boards in 
the twelve recognized medical and surgical specialties 

Each of the twelve specialty boards comprise m their membership rep- 
resentatives from the national special societies concerned and the section of 
the particular specialty in the Scientific Assembly of the American Medical 
Association 

The formation of an American Board for the Certification of Internists 
originated with the action of the Boaid of Regents of the American College 
of Physicians at the session in Philadelphia, April 30, 1935, when a resolu- 
tion was adopted to cooperate with the Section on the Practice of Medicine 
of the American Medical Association in the appointment of a representative 
committee of organization 

After fulfilling the necessary requirements to obtain the approval of the 
Advisory Board for Medical Specialties and the Council on Medical Edu- 
cation and Hospitals of the American Medical Association, the Articles of 
Incorporation of the American Board of Internal Medicine were filed on the 
twenty-eighth day of February 1936 

The official organization was completed and the Board began to func- 
tion on July 1, 1936 The membership of the first Board was composed of 
the following members Dr Jonathan C Meakms, Montreal, Vice-Chair- 
nian, Di O H Perry Pepper, Philadelphia, Secretary-Treasurer, Dr David 
P Barr St Louis, Dr William S Middleton, Madison, Wisconsin, and 
Di" G Gill Richards, Salt Lake City, representing the American College of 
Physicians, and Di Ernest E Irons, Chicago, Dr Reginald Fitz, Boston, 
Dr John H Musser, New Orleans, and Dr Walter L Bierrmg, Des Moines, 
Chairman, as representatives of the Section on the Practice of Medicine of 
the American Medical Association 

The purpose and objective of the Board is the certification of specialists 
in the field of internal medicine, and the establishment of qualifications for 
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such ccitificalion, and of the pioccdure nccessaiy foi the accomplishment of 
such objective 

In its vaiious announcements, the Boaid has endeavoied not to establish 
any fixed lules foi the piehinmaiy tiainin^ of candidates foi certification in 
this field, but lather to outline oi suggest certain broad general principles 
foi training — subject by necessity, to constant changes leflectmg the djnamic 
nature of the specialty 

It IS geneially iecogni7ed that a sound knowledge of physiology, bio- 
ehennstr) , pathology and the othei basic sciences, insofai as they apply to 
disease, is essential foi continued jn ogress of the individual who practices 
internal medicine 

A portion of the wiitlen examination requiied foi certification is, there- 
foie, designed to test the candidates’ knowledge of these “ pie-chmcal ” sub- 
jects and especially m their application to disease lather than their pureh 
lahoiatoiy aspects 

The meie factual knowdedge of medicine and its basic sciences is not 
sufficient The candidate must have had training in then use in furthering 
Ins understanding in clinical medicine Ihis implies practical experience 
under the guidance of older men wdio bring to their clinical problems ripe 
knowledge and critical ludgment Prepaiation to meet this requirement 
adequatel} may he even more difficult to obtain than the so-called scientific 
training It may, howe^er, be acquired m the follow'ing w'ays 

A By work m a w^ell-organized hospital out-dooi clinic conducted by 
competent physicians 

B By a prolonged peiiod of resident hospital appointments, hkewuse directed 
by skilled physicians 

C B} a period of training in intimate association wuth a w'^ell-tramed and 
ciitical physician who takes the tiouble to teach and guide his as- 
sistant rather than to expect him only to cany out the minor drudgeiy 
of a busy piactice 

The Boai d does not considei it to the best interests of internal medicine 
m this country that rigid rules as to where or how’^ the ti ainmg outlined abo\ e 
is to be obtained Medical teaching and knowdedge ai e international 1 he 
opportunities of all prospective candidates are not the same Some may 
have the opportunity of widening their knowdedge by a period of study 
abroad Others, at the other extreme, may be restricted to a comparatively 
narrow geographic area and their moie detailed tiaining must be obtained 
in short periods scatteied over a longer period of time Although it is re- 
uuired that at least five years must elapse betw^een the termination of the 
first intern year and the date when the candidate is eligible to take the ex- 
amination, a longer period is advisable The Board wnshes to emphasize 
that tune and training are but a means to the end of acquiring a breadth and 
depth of knowdedge of internal medicine which the candidate must demon- 
strate to the Board m order to justify it in certifying that he is competent to 
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practice internal medicine as a specialty The i esponsibility of acquiring 
the knowledge as best he may rests with the candidate, while the responsi- 
bility of maintaining the standard of knowledge required for certification 
devolves on the Board 

The examination lequiied of candidates for ceitification as specialists 
m internal medicine will consist of Part I (written), and Part II (practical 
or clinical) 

Pait I The written examination is to be held simultaneously m difterent 
sections of the United States and Canada and will include 

A Questions in applied physiology, anatomy, physiological chem- 
istry, pathology, bacteriology , and pharmacology as related to 
internal medicine as well as the cultural aspects of medicine 
B Questions in general internal medicine 

Part II Candidates successful in the written tests will be eligible foi the 
practical or clinical examination, which will be conducted by the 
members of the Boaid neai the time and place of the annual 
meeting of the American College of Physicians and of the Ameii- 
can Medical Association 

Two wiitten examinations have been held, with fifty (50) candidates 
appearing for the examination on Decembei 14, 1936 and thirty -six (36) 
on March 22, 1937 

The first practical examination will be conducted by members of the 
Board at the City Hospital, St Louis, on Apiil 23, 1937, at which thnty- 
five (35) candidates are expected to appear A second piactical examina- 
tion will be conducted in Philadelphia on June 5, 1937 The next wiitten 
test will be held in different centeis in October 1937 and a piactical examina- 
tion will be held in Chicago m Februaiy 1937 

Certification without Examination 

The oiganization, dm mg the past foity years, of seven special societies 
concerned mainly with the advancement of internal medicine is significant 
of the leadership that has been attained in this specialized foim of medical 
practice 

The desire to maintain these high standaids of mteinal medicine has 
been a potent influence in developing the present plan of ceitification pio- 
cedure 

In inaugurating this movement it seemed fitting to consider the special 
lecogmtion of leading internists m the United States and Canada, who as 
teachers or through experience m specialized piactice had distinctly contrib- 
uted to the advancement of internal medicine 

It was therefore decided to consider applications for certification without 
examination from the following thiee gioups 
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1 Professors and associate piofessors of medicine in approved medical 

schools in United States and Canada 

2 Membeis or Fellows in good standing m the following special societies, 

who had limited their practice to the specialty of internal medi- 
cine foi ten yeais or longer 

A Association of American Physicians 
B American College of Physicians 
C Royal College of Physicians of Canada 
D Ameiican Clinical and Climatological Association 
E American Gastro-Enteiological Association 
F Ameiican Society for Clinical Investigation 
G Central Society for Clinical Research 

3 Licensed physicians who had limited then practice to the specialty of in- 

ternal medicine for fifteen (15) 3 'ears or longer and were recom- 
mended for certification by the Executive Committee of the Section 
on the Practice of Medicine of the American Medical Association 

During the year more than one thousand (1000) of such applications 
have been received and the proper evaluation of the eligibility of each ap- 
plicant has proved a more difficult problem than at first anticipated As 
several months will probably transpire before final announcement can be 
made, the Board trusts that it may enlist the charity and patience of all 
those who are concerned 

The certification of the more limited specialties of internal medicine such 
as cardiology, gastio-enteiology, allergy, tuberculosis, etc, has been given 
very careful consideration by the Boaid since its organization 

In an earlier announcement the Board published the intention to in- 
augurate, immediately after July 1, 1937, qualification and procedure similar 
to that in general internal medicine, for additional certification m the above 
named restricted and specialized branches 

In view of the various problems that have developed during the period 
of organization and institution of the geneial plan of certifying piocedure, 
the Board considers that it would be more practical to defer this additional 
certification for the present or until the plan of certification of specialists 
in the general field of internal medicine is moie completely established 

The geneial approval that has been accorded the American Board of 
Internal Medicine in its efforts to institute the aims and purposes for which 
it was organized has been most gratifying The Board takes this oppor- 
tunity to express its obligation to the Officeis, Regents, Governors and 
Fellows of the American College of Physicians, as well as to the members 
of the Executive Committee of the Section on the Practice of Medicine of 
the American Medical Association and the officers of the several special 
societies of internal medicine for valuable advice and counsel extended at all 
times 
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The Board tiusts that it can continue to count on this cooperation, par- 
ticularly in directing the 3'^ounger physicians in courses of special training 
with certification in internal medicine as the objective 

It will be evident that the standard of qualifications for election to Fel- 
lowship in the American College of Physicians and in other special societies 
of internal medicine will be distinctly influenced by such certification 

The Board is, likewise, firmly convinced that the simple procedure of 
certification is of minor import as compared with the effect this movement 
will have in elevating the standards of medical specialists, m advancing the 
development of postgraduate medical education, particularly the thorough 
training in internal medicine, and ultimately m benefiting the patient who is 
at all times entitled to the highest tj^pe of medical seivice 



RHEUMATIC HEART DISEASE IN PHILADELPHIA 

SCHOOL CHILDREN ' 

By Jacob M Caitan, M D , F A C P , Philadelphia, Pennsylvania 

About 1 pei cent of the 350,000 children in the public and paiochial 
schools of Philadelphia t have some form of hcait disease The mam causes 
of heart affection, as is well known, aic congenital developmental defects, 
iheumatic fevei and other infections, s}phihs and degenerative changes 
Of these causes, congenital defects and rheumatic infection, chiefly, peitain 
to children of school age, and iheumatic heait disease by itself constitutes 
by fai the most frequent vaiiety The common age at the onset of rheu- 
matic infection coincides with the )cais of the child’s school attendance, 
namely, fiom five to eighteen In fact, the child is most susceptible to 
iheumatic infection dining the fiist foui years of school attendance Ihe 
oppoitunity to study the earliest phenomena of the gieatest cause of heart 
disease m children thus presents itself to the medical supeivisoi of the 
pupils’ health 

Prosplctus 01 TUB Rlpout 
B iiefly outlined, this report contains the following 

1 Infeiences that can be diawn fiom the histones of juvenile iheumatic 

infection 

2 Prevalence of various infections m the childien studied 

3 The incidence of abnoimal heaits 

4 The incidence of recognizable congenital and iheumatic heait disease 

5 Classification and description of restrictions of physical activities m 

public schools 

6 Coi relation of the functional capacity of the cardiac patient with the le- 

stricted physical activities 

7 Diagnostic aids m detei mining when the iheumatic infection is inactive 

8 A word as to how safely a child with heart disease can be guided thiough 

his school years 

Proceduke 

Eleven public school physicians icviewed the medical lecoid caids t of 
33,293 pupils enrolled m one school distiict, known as Distiict No 9 
These medical recoicls showed the lespective school physician’s findings at 
* Received for publication August 12, 1936 

t Philadelphia, Pennsylvania, is a city of over two million inhabitants, and has a tem- 
perate climate North Philadelphia, the section in which the survey has been conducted 
IS inhabited largely by families whose social condition is a little better than the average, 
although about one-fifth of them are poor 

$ A blank form will be furnished with the i epriiit, on request 
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tlie annual physical examination of the pupil Thus, unlike a previous sui- 
vey ^ based on my own selection, these children hai e been nominated foi study 
by the 11 medical inspectors m the schools Of the many items found on a 
pupil’s medical record, the following weie selected name, school, date of 
birth, sex, race, and giade In addition, for each pupil a note was made 
of the date of the physical examination that indicated the abnormal cardiac 
condition, the diagnosis made oi signs discovered on examination of the 
heart, the seventy of the condition, whether the pupil had been indulging m 
gymnasium work, any other defect that had been discovered, and the identi- 
hcation number of the school physician A notation was made of every 
child who had any abnormality marked undei the caption of “ heart,” at 
any pievious examination Any recoid of “ nei vousness ” and “choiea” 
was also noted Anothei souice of suspected heart cases was found m 
prolonged absences, recorded with the Compulsory Attendance Department 
The Compulsoiy Depaitment supei vises prolonged absences, and enforces 
attendance Children who are unable to attend school furnish the school 
which they should attend with an excuse fiom then private physician or 
report from hospital The Compulsoiy Depaitment, m the district sui- 
veyed, had on file reports on 261 children who had been absent for months 
or yeais Twenty-four of these repoits (9 pei cent) showed the absences 
to be due to some circulatory distuibance, and these cases weie included in 
the study Additional names of suspected heart cases were obtained from 
the 28 school principals, their secretaries, and the 1 1 school nui ses employed 
m this district While there are 10 school districts m the city, the survey 
covered about one-eighth of the entiie public school population, and about 
one-ninth of all the Philadelphia children of school age 

A preliminary physical examination was the next step Of the 863 
pupils examined the first time, 472 showed no evidence of heart lesion or 
suspicion of it, and were thus eliminated, and 391 weie slated for study A 
juvenile iheumatic disease blank was then provided for each case, and the 
history was obtained from the parent, b} a school nuise or physician For 
the gills, a special permission was secured to remove “ sufficient clothing 
from the chest and shoulders ” to enable the doctor to examine the chest 
carefully 

The physical examination of the children included mainly the paits of 
the body beaiing on the circulatory system An attempt was made, how- 
evei, to investigate any additional points of interest, disclosed m the anam- 
nesis 01 bj signs revealed on examination In all cases reexaminations weie 
made within the next yeai , and in man) instances a thud examination w^as 
made this year, 1936 

Inferences from the Histories 

Each summarized histoiy was placed m one of three different classes, 
depending on the amount and nature of e\idenee of iheumatic infection, 
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namely “Actual,” when acute iheumatic fever, chorea, or other unmistak- 
able history of rheumatic infection was present, “ Suspicious,” when there 
was no convincing proof of actual infection, and “Negative,” when there 
was no past or present evidence of rheumatic affection A tabulation of all 
items m these histones showed tens of thousands of entries, a discussion 
of which would be too lengthy Noi is it necessary A brief comment 
on some of the more interesting points will suffice 

The particular school population of 33,293 pupils surveyed contained 
157 children of the negro race, but of the 391 cases studied, only one was 
colored Of these 391 studied cases, 214 were boys and 177 girls Three 
hundred and fifty of the 391 studied showed abnormalities, either m the 
histoiy or on physical examination, or m both Of these 350 (1 1 per cent 
of entire school population reviewed), 191 (0 6 per cent) showed signs of 
oigamc heait disease, latei to be described, 113 (0 33 per cent) pupils were 
recorded as showing “ Abnormal signs or symptoms referable to the heart 
but the diagnosis of heart disease uncertain ” (Class E) , and 46 (0 013 per 
cent) were classed as children “ Without circulatory disease whom it is ad- 
visable to follow because of the presence or histoiy of an etiological factor 
which might cause heart disease” (Class F) These two classes and their 
quoted definitions are m compliance with the Standard Classification and 
Diagnosis of Heart Disease as accepted by the American Heart Association 

Classes E and F should form interesting groups for observation, pro- 
longed if possible, even after the pupils leave the public school Will they 
establish their freedom from heart aflection, retain their functional heart 
conditions, or develop oigamc heart disease? If the last should happen, one 
would like to know under what circumstances it has occurred, and if it was 
possible to prevent it 

It IS interesting to note that in the final classification eight children with 
oigamc heart disease had entirely negative histones as far as any infection 
allied to juvenile iheumatic disease, or known congenital maldevelopment 
IS concerned On the other hand, five pupils with actual histones of past 
rheumatic infection, 45 with suspicious histones, and 63 with negative his- 
tones were among those children in Class E Five children with actual 
histones, 19 with suspicious histones, and 22 with negative histones be- 
longed to Class F Thus, it is quite possible that, had histones been ob- 
tained on all 863 nominated pupils, and had the 472 children not been en- 
tirely eliminated at the first examination that additional children with heart 
disease would have been discovered Also, more children might have been 
found belonging to Class E or F 

In the subsequent discussions of points in the anamnesis, the numbers and 
percentages refer to the 350 pupils with abnoimal hearts Children be- 
longing to Classes E and F have been included in this discussion 
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Discussion of Some Manifestations 

Tonsillitis Of the 140 children (40 pei cent) that had tonsillitis, 61 
had an occasional attack, 53 had few attacks, 21 had many attacks, and 5 
had very many attacks The total number of children that had tonsillitis 
at the ages of three, five, and six, was one and one-half times the total 
number of cases of all the children of all other ages between two and four- 
teen In fact, almost one-half of all the children that had tonsillitis had 
their first attacks at the ages of fi\e and six Within a year of the first 
attack of tonsillitis, 43 childien had their tonsils removed, and befoie two 
years passed, 37 more had the operation Altogether 101 children who had 
had tonsillitis subsequently had tonsillectomies, but there were 1 1 additional 
children who gave a history of tonsillitis after tonsillectomy A total of 
110 children had no history of tonsillitis yet had tonsillectomies, and only 
28 that had had tonsillitis had no tonsillectomies Of the 65 children that 
had acute rheumatic fever, 36 had tonsillectomies before the first attack of 
rheumatic fever, 15 after it, and 14 children had no tonsillectomies Of the 
39 pupils that had chorea, 15 had their first attack before tonsillectomy, 17 
had it after the operation, while seven had retained their tonsils One can 
infer from these data, among other things, that the popular operation of 
tonsillectomy is often inadequate to prevent entirely or to ameliorate with- 
out fail all cases of chorea, acute rheumatic fever or rheumatic heart disease 
Even tonsillitis itself had occurred after some tonsillectomies 

Acute iheumatic fevei was present in 18 6 per cent of the histones 
More children had their first acute attack of iheumatic fever, lecnnent fevei , 
and involuntary twitchings at the age of seven than at any other age The 
number of attacks of rheumatic fever varied from one to five, the last men- 
tioned being in a child whose first attack occurred at seven 

Chorea occurred in 11 per cent The first attack of chorea occurred 
in more children at eight years of age than at any other age At the ages 
of seven and five the next larger number of children had their first attack 
A greater number of children had their first or only attack of lecurient 
unexplained abdominal pains, joint pains, swelling of joints, pain in the le- 
gion of the heait, ” heait disease,” and scarlet fever at five years than at 
any other age 

Enuiesis occurred for the first time most frequently in children of nine 
years, sevei e muscle or gi owing pains,” at 10 years of age, and " heai t 
failure ” at eleven An equal number of children had their first attack of 
epistaxis at eight and 12 years of age The onset of sinus disease was 
noted most frequently in the twelfth year, although it began almost as fre- 
quently m the third and sixth years Dental infection was piesent in 52 
per cent of the children 

Familial Predisposition The insidiousness of the onset of many cases 
of rheumatic heart disease and the chronicity of the asymptomatic stage of 
the heart affection make one suspect the possibility of familial incidence of 
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the disease, as in tubeiculosis This was liorne out in this suivey Among 
the 350 caidiacs 79 (22 6 pei cent) had a history either of some near relative 
having heart affection or of a sibling with rheumatic heart disease These 
relatives wei e as follows 29 grandparents , 20 mothers , three fathers , both 
parents (one instance) , other i datives (eight instances) , nine brothers and 
nine sisters Four pairs of siblings were under obseivation Unfoitu- 
nately, it was not ascei tamed whcthei among the adults there were some 
suffering fiom othei than rheumatic heait disease — which was very likel} 
In view of this incidence of rheumatic heart disease m the family, examina- 
tion of every available membei of the family is advisable, once a member is 
found to have rheumatic heart disease 

A biief summary of the actual, suspicious and negative histones of the 
391 cardiac suspects is shown m the following table 


Table I 

Prevalence of Conditions in 391 Histones 


Conditions in order of prevalence 

In children with 

Total 

Actual 

rheumatic 

history 

Suspicious 

rheumatic 

historj' 

Negative 

historj 

Measles 

80 

116 

121 

317 

Pertussis 

59 

70 

76 

205 

Tonsillitis 

44 

62 

34 

140 

‘‘Heart disease” 

57 

54 

24 

135 

Severe muscle or “growing pains” 

38 

58 

16 

112 

Recurrent common colds 

25 

37 

21 

83 

Heart pains 

33 

46 

4 

83 

Chicken pox 

27 

20 

20 

67 

Acute rheumatic fever 

58 

7 

0 

65 

Scarlet fever 

21 

29 

10 

60 

Recurrent unexplained abdominal pains 

21 

35 

2 

58 

Pneumonia 

13 

22 

20 

55 

Involuntary twitchings 

35 

16 

4 

55 

Joint pains 

29 

24 

1 

54 

Epistaxis 

20 

16 

12 

48 

Recurrent fever 

24 

14 

3 

41 

Mumps 

18 

13 

10 

41 

Chorea 

38 

1 

0 

39 

Enuresis 

10 

19 

9 

38 

Diphtheria 

8 

17 

10 

35 

Influenza 

12 

15 

3 

30 

Swelling of joints 

17 

4 

1 

22 

Sinus disease 

4 

11 

6 

21 

“Heart failure” 

8 

8 

4 

20 

Nodules under the skin 

2 

1 

0 

3 


Phystcai. Examinations 

Mindful of the infeience diawn fiom the histoiy, each gnl as well as 
boy was examined with baied front of the chest Theie were just as many 
pupils with rheumatic caidiac affection whose geneial appearance was fair 
oi good as there were of pooi appeal ance Twenty-one showed choieifoiin 
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movements Palloi and fe\ei were found in a smaller percentage of chil- 
dren examined in school than m those examined at home Tonsils were 
present in almost 50 per cent of the children Two-thiids of the children 
had enlarged glands in the neck A pulse rate of over 100 per minute was 
not found indicative of rheumatic affection, as many children without signs 
of heart disease also had that rate The temperatures of a number of chil- 
dren were above 99° F (by mouth) Foi the sake of brevity, diagnoses 
will be stated without enumerating the accepted diagnostic signs or criteria 
I wish to introduce and discuss, however, a new anatomical landmark used 
for the anterior cliest wall 


A New Landmark on the Chest Wall 

In recording cardiac enlargement I have been in the habit of designating the 
point midway between the midclavicular and anterior axillary lines as the “ preaxil- 
lary ” line, adding the interspace at which the apex beat was felt The preaxillary 
line IS an imaginary line on the front of either side of the chest, drawn vertically 
downward, midway between the midclavicular and anterior axillary lines, and parallel 
to them It divides vertically the surface area of the chest wall between the mid- 
clavicular and anterior axillary lines exactly in half Unlike the parasternal line 
which IS similarly drawn from the medial half of the clavicle, the preaxillary line 
does not take origin from the outer half of the clavicle Although I do not remember 
seeing any reference to such an anatomical landmark, I find it more convenient and 
descriptive than any measured distance from the midclavicular line The preaxillary 
line seems to me to have a more constant relation to the person’s chest as it is ap- 
plicable to a patient of any age, size, or stature Furthermore, one can express the 
relation of the apex beat to the preaxillary line by stating whether the apex beat is 
near or beyond this line The apex beat may be located midway between the mid- 
clavicular and preaxillary lines or between the preaxillary and anterior axillary lines 
Such a descriptive location of the apex beat seems to make possible a more constant 
anatomical site of the finding A given measured distance in centimeters or inches 
would not be so self-explanatory, for one must know the approximate size of the 
chest \\'hat is true of the use of the preaxillary line for the apex beat is also true 
for designating the margin of cardiac dullness, and flatness of pericardial effusion 
Less frequently, the preaxillary hne on either side may be used to designate the out- 
line of pathologic pulmonary or pleuritic structures, as in extracardiac foreign bodies, 
consolidations, effusions or neoplasm in the chest 


Diagnoses or Heart Disease 

A diagnosis of oiganic heart disease, congenital or acquired, was made 
in 191 pupils Briefly, the diagnoses were as follows 

Etiological Diagnosis No of Cases 

Congenital developmental defect 28 

Congenital developmental defect combined \\ ith acquired heart disease, rheumatic 2 

Rheumatic heart disease, active and inactive 129 

Measles 1 

Scarlet fever 8 

Hr pertension 4 

Nephritis 1 

Unknown (probabK rheumatic) 18 


Total 


191 
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Anatomical Diagnosis 

Congenital cyanotic lesion (tetralogy of Fallot) 4 

Congenital acyanotic lesion 24 

H}"pertrophj of heart, including 3 cases with chronic adhesive pericarditis 44 

Cardiac valvular disease, including 2 having also congenital acyanotic lesions 118 
Aortic insufficiency, including 1 with chronic adhesive pericarditis 8 

Double aortic lesion 1 

Aortic insufficiency and double mitral 1 

Double aortic and double mitral 1 

Mitral insufficiency 42 

Mitral stenosis 21 

Double mitral 44 

Aortitis 1 

Total 191 


Physiological Dtagnom Disicgardmg sinus aiihythmia, which is 
found both in normal children and in children with heart disease, four pupils 
showed pathologic conduction systems, as follows two had heart blocks, 
one had left and right piematuie ventricular beats with some intraventricular 
conduction delay, and one had prematuie contractions of which the point of 
oiigin remained unknown, as there was no opportunity for electrocardio- 
graphic study 

The Functional Classification varied m a numbei of children during the 
peiiod of observation, but on the average, the cardiac capacity for exertion 
was as follows 


No of Cases Per Cent 

Class 1 131 686 

Class 2a 41 21 5 

Class 2b 15 7 9 

Class 3 4 21 

Table II 

Heart Conditions m School Children Surveyed 
Total number of pupils’ medical records reviewed 33,293 


Number 

of children Per cent 


Pupils with suspected cardiac abnormality nominated by school phy- 
sicians for study 

Pupils for whom medical histones were obtained 

Abnormal symptoms or signs relative to the heart were found in 

Organic heart disease 

Congenital heart disease (including two having also acquired lesions) 
Acquired heart disease 
Class E 
Class F 

No heart abnormality 


863 

2 6 

391 

1 14 

350 

1 05 

191 

06 

30 

0 09 

161 

05 

113 

0 33 

46 

41 

0 13 


When the school population was divided into the younger and older chil- 
dren, or elementary and high school pupils, the respective enrollments and 
incidence of heart abnormalities found were as follows 
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Table III 


Heart Abnormalities in Younger and Older Children 



Elementary school 

High school 

Total 


(ages 6-14 years) 

(ages 15- 

•18 3 'ears) 

No of pupils on roll 

24,193 

9,154 

33,293 


No 

Per cent 

No 

Per cent 


Per cent 

Organic heart disease 

111 

05 

80 

09 


0 6 

Class E 

74 

03 

39 

04 


0 33 

Class F 

30 

0 12 

16 

02 

■9 

0 13 

Total abnormal hearts 

215 

09 

135 

1 5 

350 

1 1 


Restriction of Physical Activities 

To insure the teachei’s cooperation in restriction of the pupil’s physical 
activities in school, the pltysician treating the child certifies on a blank form 
as to the duration and the cause of the excuse from exercises The school 
physician may act for the family doctor In either case, the certificate may 
be honored for 1, 2, oi 3 months, and has to be renewed thereafter, unless 
It is endorsed by the medical supervisor The supervisor has the authority 
to approve the certificate for a longer period of time, or even for the dura- 
tion of the pupil’s entire school life In addition to the cause and duration 
of the restriction of physical activities, the exercises allowed are indicated 
and checked on the certificate as follows 

1 Competitive sports, requiring considerable exeition 

2 Vigorous exercises on gymnasium apparatus Running and jumping 

3 Calisthenics and general exercises, simple games and play These activi- 

ties require little running or muscular effort 

4 Very mild exercises (movements of arms, legs, neck and trunk) — dura- 

tion 10 minutes 

5 Very mild exercises (movements of arms, legs, neck and trunk) — dura- 

tion five minutes 

These listed physical activities are not descriptive of the degree of ex- 
ertion required I have therefore secured from the director of physical and 
health education, Mr Grover W Mueller, an interpretation of the classifica- 
tions which appear on the certificate The numbered physical activities are 
briefly described by Mr Mueller, as follows 

Interpretation of Classifications of Restriction or Physical Activities 

1 Football, basketball, soccer track and field events, lacrosse, field hockey, ice 
hockey, wrestling, boxing, competitne swimming, etc These activities are charac- 
terized by vigorous activity, many moments of minimum effort, and man> instances 
of sustained effort The competitive element stimulates continuation of effort and 
participation which in the absence of such stimulus w'ould be interrupted by intervals 
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of rest or lelalivc in.ictivitj Speed, endurajice, effort, and slull are the mam physical 
qualities involved Stimulation of the emotions and of the circulatory and respiratory 
by stems is pronounced 

2 Vigoious exercises on the parallel and horuontal bars, rings, horse, buck and 
mats , hopping and jumping , vigorous dancing, such as folk dancing , non-coiiipetitive 
running, except that the running often is a pait of competitive games of low or- 
ganization, thus often resulting in \igorous running Ihe activities on the apparatus 
are characterized by the physical qualities of strength and skill , the running, hopping, 
and jumping are characteiized bj stimulation of the circulatory and respiratory sys- 
tems Great momentary effort frequently occurs, but effort is not sustained for 
more than a few moments and stimulation is not nearly^ so great as in Group 1 Emo- 
tional stimulation is slight 

"? General free exercises (calisthenics) , mild forms of dancing, mild exercises 
on apparatus which are done in hanging and sitting positions , simple games and play 
These activities in\ohe mild contraction and extension of most of the muscle groups 
The activity is alternated with regular short intervals of rest, effort is neither great 
nor sustained, there is only slight physiological stimulation, strength is involved only 
momentarily and in slight degree, skill is involved, consisting mainly of hand, arm, 
and eye cooidmation Running is either in one spot or ov'cr short distances at mod- 
erate speed Ihe competitive clement is lacking entirely, and no emotional stimulus 
IS involved 

4 General free exercises (calisthenics) and simple play forms These free exer- 
cises involve very mild contraction and extension of most of the muscle groups 
They dittei from those in Gioup 3 in that the exercises are more localized, they are 
not repeated so often, the intervals of rest are more frequent and of longer duration, 
and many of the exeicises are done m the sitting and lying positions Pupils may 
stop at any tune they feel tired Some exercises are done against mild resistance set 
up by a second person The play forms involve little effort and consist almost cii- 
tiiely of hand, aim, and eye coordination, such as throwing rubber quoits, and throw- 
ing a ball over a shoit distance at a goal In none of these exercises is strength in- 
volved except in the mildest possible degree Running, bopping and jumping as well 
as any other activity which stimulates the circulatory and respiratory systems in any 
but the mildest degree are omitted entirely 

5 The activities in this group are identical with those in Group 4 The differ- 
ence in the two groups is entirely in the total amount of physical work done In 
Group 5 half as much work is done in one-half as much time (5 minutes) as m 
Group 4 (10 minutes) 

Depending on the degree of the pupil’s handicap there are foiii more 
listed “ physical activities ” each requiring less and less eneigy in successive 
degrees 

6 Walking only — 10 minutes 

7 No exercise, but ordinary activity thioughout the school day 

8 No exercise Full day attendance Rest duimg lecess peiiod 
Pupil IS allowed to move from room to lOom and to use staiis without regard 
to movement of classmates Use of school elevator if there is one 

9 No exercise Same privileges as number 8 Pupil is allowed to stay 
home in the afternoon to rest, whenever necessary 

The above classification of lestnctions of physical activities has a definite 
relation to a pupil’s physical capacity for exertion It may be well therefore, 
to recollect at this time the standard classification of Functional Capacity 
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approved by the American Heart Association, and later discuss the applica- 
tion in school of the classification of lestiicted physical activities to the given 
functional capacity of the pupil with heait disease The two together will 
permit a bettei correlation between the pupil’s loutine m the school and the 
cardiac capacity for exertion 

Functional CLASSiricATiON or Patients with Organic Heart Disease 

Class 1 Patients with organic heart disease, able to carry on ordinal y physical 
activity without discomfort 

Class 2 Patients with organic heart disease, unable to carry on ordinary phys- 
ical activity without discomfort 
a Activity slightly limited 
b Activity greatly limited 

Class 3 Patients with organic heait disease and with symptoms or signs of 
heart failure when at rest, unable to carr> on any physical activity without discomfort 

Correlation or Functional Capacity with Restrictions or 

Physical Activities 

I am fiequently faced with the pioblem of correlating the functional 
capacity of the child with heart disease with the lestiiction of physical activi- 
ties in the school At times I am asked to endoise the family physician’s 
request for the same Childien have to be guarded against pai ticipating 
in physical exercises to a prohibitive degree and against failing to indulge 
in permissible activities The foimer may aggravate the cardiac condition 
or, through fatigue, lead to serious accidents, while the lattei deprives the 
pupil of a necessary amount of physical culture and scholastic development 
As a rule, though, it is safe to assume that the average child with heait dis- 
ease Will do all he can Only in rare instances, as in the child who is not 
proficient in the activity, will he attempt to dodge the gymnastic requii ement 
of the curriculum Although a child with a Functional Capacity of Class 1, 
for instance, can usually be as active as any child that has no heait disease, 
It is not advisable to peimit him to indulge m competitive sports which may 
over-stimulate activity beyond his endurance Rather, it seems to me, the 
pupil should indulge m physical activities to a moderate degree that will 
satisfy his desire for athletics, and yet avoid risking a possible tempoiary 
heait failuie or peimanent aggravation of the heart condition The avoid- 
ance of oveiexeition is very important, and the ability of a patient with 
01 game heait disease “to cany on ordinal y physical activity without dis- 
comfort ” does not seem to me to be so univei sally applicable to school chil- 
dren as to adults High school pupils, especially, loutinely indulge in vig- 
oious physical tiainmg and competitive spoits which may call for ei/ia- 
ordinaiy physical activities that aie not safe for one with heart disease, even 
if the functional classification is class 1 

Furthermore, the older children, in the high schools, can be taught the 
clangei signals, and vv'ained to cease activity upon becoming aware of palpi- 
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tation or dyspnea The yoimgei childien, however, in the elementary 
schools, may fiequently fail to remembei these sensations of heart beating 
and shortness of breath Taxing the heait that has a chronic structural 
defect, such as valvular lesion, with a great amount of non-competitive ac- 
tivities may be often haimless When heart disease is m the active stage, 
howevei, the problem is a moie difficult one, and much gi eater precaution 
has to be exei cised against f ui thei damaging the myocardium or causing a 
leactivation of a quiescent lesion In other words, a strain on the mechan- 
ical defect of the circulation is of little dangei Inflammation, or activity 
of infection, howevei, requiies not only lestiicted activities, but rest and 
prolonged convalescence for airest or recoveiy of the piocess Some sys- 
temic conditions as undei weight, overweight, or the presence of other 
relevant physical defects in cardiacs may also require a suitable modification 
of the geneial pimciples of restriction of physical activities When a com- 
plete cardiac diagnosis (etiological, anatomical, physiological and func- 
tional) IS considered together with the full meaning of the numbered phys- 
ical activities, the con elation of the functional capacity of the caidiac with 
the restriction of physical activities in the school becomes facilitated Still, 
it IS difficult to be dogmatic, as cardiacs with different anatomical diagnoses, 
although having the same functional classification, may require different re- 
strictions of physical activities I realize’ also, that my correlations may ap- 
pear to some physical health educatois to be too conservative, and to 
some physicians to be too radical Experience has shown, however, that 
to err on the safer side is a mistake on “ the side of the angels ” I have 
therefore been lecommending the following coiielations 

Table IV 


Correlation of Functional Capacity with Restriction of Physical Activities 


Functional capacity 

Physical activity 
Number allowed 
(highest) 

(No school child with organic heart disease) 

Class 1 (mild cases of congenital acyanotic or acquired lesions) 

Class 1 (depending on the anatomical and physiological diagnoses) 
Class 2a 

Class 2 b 

Class 3 

No 1 

No 2 

No 3, 4 or 5 

No 6 or 7 

No 8 or 9 

No 9 


When Is Rheumatic Infection Inactive^ 

The question of whether rheumatic heart disease is in the inactive stage 
IS particularly important to decide before the child is allowed to attend 
school, or return to it aftei any acute illness As previously mentioned, the 
problem is also vital for the determination as to how much the child should 
be allowed to do m the school It may be well, therefore, to review the his- 
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tory, physical signs and othei findings that assist in ruling out activity of 
rheumatic infection 

During the inactive stage of rheumatic infection 

1 The child is fiee from any symptoms relevant to the infection 

2 He presents a good general appearance and absence of pallor or 
cyanosis 

3 He has good body weight 

4 He has a lectal temperature of 100° F or less 

5 His pulse late is not over 100 a minute, and after exeicise the rate 
returns to pre-exercise rate within three or four minutes 

6 He is free from fatigue when not exercising 

7 His systolic blood pressure and pulse piessure are within normal 
limits 

8 There is cessation of increasing cardiac enlargement 

9 There is freedom from evanescent adventitious pericardial, myo- 
cardial or endocardial sounds, pathologic conduction, or signs of heait 
failure 

10 There is freedom from a focus of active infection, as in the upper 
respiratory passages 

11 There is freedom from rheumatic nodules, skin eruptions, or hemor- 
rhages 

Further investigations confirming the inactivity of the infection are 

12 A normal hemoglobin, and red and white cell counts 

13 A sedimentation rate within normal limits 

14 A normal respiratory vital capacity 

15 An electrocardiogram that is free fiom deviations suggestive of 
rheumatic heart disease (Although not pathognomonic, prolongation of 
the P-R interval, alterations of the rhythm normal to children, and certain 
S-T or R— T and T-wave changes are characteristic deviations from electro- 
cardiograms that might otherwise be considered within normal limits ) 

16 An unchanging cardiac contour on roentgenologic and esophagraphic 
tests 


Does Heart Disease Become Worse During School Years ^ 

Whether school life aggravates a child’s heart condition depends much 
on several factors entering into the condition of the cardiac and his hygiene 
of life It depends on an early complete cardiac diagnosis, a suitable re- 
striction of physical activities, avoidance of school attendance during the 
active stage of the infection and, as previously mentioned, adequate con- 
^alescence after any other disease before scliool attendance is resumed 
In my experience, heart disease frequently develops during — not necessarily 
because of — school activities, and m many cardiacs the condition becomes 
aggravated during the average twelve years of education Space does not 
permit the citation of numerous examples On the other hand, I have seen 
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many pupils who have gone thiough then greatei pait of school life with 
haidlj any aggiavation of the caidiopathy It is true that a person with 
rheumatic heait defects can usually live comfortably the larger part of the 
span of expected life, but theie are exceptions Geneially speaking, the 
prognosis of the child with heart disease depends on the early discovery of 
the condition, the degiee of caidiac enlargement, the state of myocardium 
and the particulai valves involved, the ihythm, the exercise toleiance, the 
education and prepardtion foi a vocation with minimum additional damage 
to the heait, and the selection of a suitable vocation and harmless avocations 

Conclusions 

1 The medical reeoids of 33,293 childien enrolled in Philadelphia 
public schools ha^e been leviewed for abnormal heait findings Of 863 
pupils listed foi observation of then heaits bj 11 school physicians, 391 ^\ere 
considered woi thy of studying 1 he stuch has been made wnth the aid of an 
adequate histoiy of juvenile rheumatic infection, and physical examinations 
foi the detection of ciiculatoiy diseases Examination was made twice at 
an interval of about one 3 ear, and in man} cases, a third examination was 
made in 1936 The theiniomctei, stethoscope, and blood pressuie apparatus 
were used, but, wnth sc^eral exceptions, no other mstiumcnt of piecision was 
employed 

2 For lecoiding model ate cardiac h}peitioplw, a new landmaik on the 
anterioi chest wall is being suggested Its name is “ pieaxillary ” line 
The pieaxillaiy line is an imaginar}' line on the fiont of eithei side of the 
chest, drawn vertically downwaid, midwa}'^ between the midclavicular and 
anterioi axillarj'^ lines, and parallel to them It divides A^erticall}' the sui face 
aiea of the chest wall between the midclavicular and anteiior axillaiy lines 
exactly in half Unlike the pai asternal line which is similail}’’ diawii from 
the medial half of the clavicle, the preaxillaiy line docs not take origin from 
the outei half of the clavicle The advantages of the use of the pieaxillar) 
hue in chest examinations are desciibed 

3 It IS agreed that the paients, the famil}'^ ph}'^sician, the pediatrician, 
the caidiologist, and the hospital clinics form the mam agencies protecting 
the children against the sjDiead and aggiavation of juvenile rheumatic heart 
disease However, it is suggested that the school physician and nuise, and 
the school piincipal should also be enrolled in a peimanent campaign to assist 
in the detection and amelioiation of iheumatic heait disease in children 
The school yeais are a very impoitant peiiod in the child’s physical life and 
development, and have gieatei potentialities foi the good or evil of a child 
with heait disease than of a healthy pupil Pei haps the combined effoits of 
those named above can guide many of these unfoitunate childien nioie safely 
thiough the eail)'^ educational years, piepare more wisely for a suitable vo- 
cation, and at the same time choose safe avocations It is possible that such 
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wholehearted coopeiation may reveise the tide, and cause a deciease m the 
incidence of iheumatic heart disease, not only in childien, but in adults 
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GONOCOCCAL ENDOCARDITIS TREATED WITH 
ARTIFICIAL FEVER (KETTERING 
HYPERTHERM) 

By Robert H Williams, AI D , Nashville, Tennessee 

It has been known for many } ears that the gonococcus is quite suscep- 
tible to Iieat^’" It remained foi Carpenter, Boak, AIucci and Warren® to 
deteimme by careful theimal death time gradient studies that 99 per cent of 
the cultures of several stiains of gonococci aie killed in vitro by 4 to 5 hours 
exposure to a temperature of 105 8° F With the Kettering hypertherm 
even higher temperatures ovei longer peiiods of time may be administered 
to patients with comparative safety The excellent clinical results obtained 
with this form of treatment m various gonococcal infections strongly sug- 
gest that the thermal death point of the organisms m vivo approximates 
that found to exist m the in vitio experiments of Carpenter et al 

Within the last 15 years numerous authors have reported case studies of 
gonococcal endocarditis^’"’® A uniform feature of the reports has been 
the expression of a gloomy attitude regarding the efficacy of any form of 
treatment, once the organism has become established on a heart valve The 
present communication is concerned with the results obtained by treating 
one case of verified and one of probable gonococcal endocarditis with arti- 
ficial fever (Kettering hypertherm) f The former is reported in detail as 
there have been no reports of necropsy findings in patients with gonococcal 
endocarditis who died after fever treatment 

Case I 

Histoty L L , a colored man of 24, was admitted to the Vanderbilt University 
Hospital July 15, 1936, complaining of weakness and chills Five weeks previously 
he developed coryza, sore throat, non-productive cough, slight pain in the upper inid- 
portion of the chest, generalized aching, malaise and fever A few days later a chill 
occurred, followed by slight swelling of the ankles, left knee and right elbow These 
joints remained painless and the swelling lasted only a few days After 10 days con- 
finement to his home he felt much better although he did not entirely recover On 
July 10 he noticed a sudden increase in weakness and malaise He became dyspneic 
on exertion and developed edema of the feet and legs The next day he had a chill 
lasting 30 minutes On July 15 he had a second chill and his temperature was 105° F 

There was no history of gonorrhea or syphilis 

Physical Evamination He was a well developed and well nourished negro who 
appeared acutely ill He perspired freely and the respirations were fast and deep 
The sensorium was clear The mucous membranes and conjunctivae were pale and 

* Received for publication February 4, 1937 ,, 

From the Department of Medicine, Vanderbilt University School of Medicine, Nashville, 
Tennessee 

tThis apparatus was supplied to Vandeibilt University Hospital through the kindness 
of Mr C F Kettering, director of the Division of Research, General Motors Corporation, 
and Dr Walter M Simpson, Miami Valley Hospital, Dayton, Ohio 

1766 



GONOCOCCAL ENDOCARDITIS TREATED WITH ARTIFICIAL FEVER 1767 


slightly icteric The skin was hot (temperature 104 4°) and exhibited numerous small 
red lesions over the tibiae These were 1 to 3 mm in diameter and did not blanch 
on pressure The nasal mucosa was injected and swollen The tonsils were moder- 
ately large and reddened The lungs were normal on physical examination No car- 
diac enlargement was noted, but there was a long, loud, harsh systolic murmur of 
maximum intensity at the apex and transmitted to the left axilla and over the entire 
precordium The second pulmonic sound was accentuated The pulse was rapid 
(100), regular and of good volume The blood pressure was 118 mm of mercury sys- 
tolic and 80 diastolic The abdomen was distended and signs of a small amount of 
free fluid were present The liver edge was firm and smooth and extended 4 cm 
below the right costal margin It was not tender The spleen could be felt 5 cm 
below the left costal margin A circumscribed smooth scar was present on the pre- 
puce The prostate was normal in size but slightly soft The joints were normal 
There was moderate pitting edema of the feet and legs 

Labomtory Data Urine, clear and yellow, specific gravity 1 008, acid reaction, 
no albumin and no sugar , the sediment contained occasional white blood cells but no 
red blood cells or casts Red blood cell count 3,550,000 , hemoglobin 8 5 gm , white 
blood cell count 15,100, neutrophiles 61 pei cent, eosinophiles 1 per cent, lymphocytes 
33 per cent, monocytes 5 per cent, no malarial parasites The Wassermann reaction 
and the Kahn test were positive Non-protem nitrogen 214 mg per cent, icterus 
index 9, total serum protein 7 07 gm per cent (albumin 2 62, globulin 445) Stools 
were of normal appearance and showed no pus, blood or parasites Bromsulphalein 
liver function test 40 per cent retention in 30 minutes The Takata-Ara test was 
positive The galactose tolerance test showed a decrease in tolerance The red blood 
cells exhibited normal resistance to hypotonic salt solutions Roentgen-ray examina- 
tion of the chest, pelvis and abdomen was essentially normal Agglutination tests 
with J3 typhosus, B paratyphosns A,B, B melttensis and B abo? tii^ were all negative 

Conise He ran a septic course with constant leukocytosis (averaging 12,000), 
intermittent fever with daily fluctuations of 6 to 10 degrees and occasional chills 
Jaundice and ascites slowly but steadily increased Frequent examinations of “ thick 
drop ” preparations for malarial parasites were negative He was given a therapeutic 
test with quinine for five days, without notable change During the three weeks pre- 
ceding death (August 14) he received weekly injections of bismuth salicylate and 
was given 25 drops of a saturated solution of potassium iodide three times daily 
Blood cultures obtained July 16, 17, and 20 showed no growth, while those obtained 
July 22 and 29 and August 6 contained gonococci On August 6, the urine showed 
a small amount of albumin, bile, a few erythrocytes and leukocytes and numerous 
granular and cellular casts Evidence of renal damage rapidly increased By August 
8, the 24 hour urine excretion had fallen from 2,000 to 400 c c , in spite of a fluid 
intake of over 2,500 c c , and the urine contained a moderate amount of albumin, bile, 
and numerous red blood cells On August 8, 3,500 c c of turbid reddish yellow fluid 
were withdrawn from the peritoneal cavity, its specific gravity was 1 004, the erythro- 
cyte count 5,625 , leukocyte count 1,875 No bacteria were demonstrated by smear, 
culture or guinea pig inoculation 

With full recognition of the extremely gloomy prognosis because of the presence 
of gonococcal endocarditis associated with severe liver and renal damage, he was 
placed in the Kettering hypertherm on August 10 His temperature was maintained 
at an average level of 105 5° F (rectal) for six hours To our surprise he bore this 
treatment fairly well He was afebrile for the next 20 hours and his temperature 
never returned to as high a level as had previously existed However, he appeared 
more stuporous His 24 hour excretion of urine was 700 c c On August 11a blood 
culture was made from which no gonococci were grown On August 12 he became 
anunc On August 13 he leceived his second fe\er treatment On this occasion his 
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tempciature was held between 106 and 107®, averaging 106 7°, for five hours This 
tieatment as the first, was .ipparently nell tolerated However, the stupor increased 
and he remained anuric (non-protem nitrogen 133 mg per cent, carbon dio\ide com- 
bining powei 29 1 volumes pei cent) He died on August 14 

Clinical Intpi ciswn Acute bacteiial endocarditis (mitral vahe), due to gonococ- 
cus, syphilitic cirihosis of hvei , ascites, jaundice, embolic glomerular nephiitis, 
uremia, anemni secondary to infection 

Ncc) opsy Rcpoi I Autopsy pei formed lu o hours post mortem The sclcrae, sub- 
cutaneous fat and, in varying degiees, the Msccia were jaundiced Peritoneal cavity 
Contained about 1,000 cc of greemsh-red fluid Pencaidial cavity The surfaces 
wei e smooth and glistening , about 40 c c of cleai fluid weie present Heart Weight 
270 giams, epicatdmin, myocardium and all %alves, except the mitral, appeared normal 
On one mitral leaflet \\as a firm non-friable vegetation 6 to 9 millimeters above the 
surface On the opposite leaflet was a similar but smallci vegetation These vegeta- 
tions were so fiimlv adherent that it was felt certain tliat they contained a great deal 
of fibious tissue (figuie 1) Theie was slight ulceration of the margin of one cusp 
The choidae tendineae appeared normal Lungs A small amount of atelectasis was 
piesent in the lower lobes Gastrointestinal tiact Negative Liver Weight 1,800 
grams the surface was nodular and in several places broad fibrous bands cut deep in 
the parenchyma (figure 2) A flattened, tongue-like projection extended over the 
spleen Much resistance was encountered in slicing the liver Cut sections revealed 
extensive scarring with broad fibrous bundles interlacing and surrounding islands of 
1 aised, reddish-} ellow tissue Scattered heie and thei e, but denser in the left lobe than 
elsewhere, were varying si/ed and shaped grayish yellow, soft areas of necrosis 
with surrounding red zones The gall-bladder and bile ducts appeared normal 
Spleen Weight 940 grams, the pulp was firm, daik red, friable and clensel} studded 
with infarcts of varying ages, some of the oldei ones having become somewhat 
softened Kidneys The weight of the right kidney vv'as 210 grams, and the weight 
of the left kidney was 200 grams The capsules stripped easily, leaving smooth sur- 
faces The cut sui faces were pale and showed many small i eddish splotches, thought 
to represent small hemorrhagic foci with some necrosis Gemto-unnary tract TJie 
meters, bladdei, seminal vesicles, epididvmcs and pi estate were normal Brain 
Negative 

Mici oscopic Examination Heart Nothing remarkable was found except m the 
mitral leaflets At the site of the vegetations were seen dense hvalinized fibrin de- 
posits containing scattered polymorphonucleai leukoc} tes There were tw'o small foci 
of polymorphonuclear leukocytes beneath the surface of the valve Beneath this proc- 
ess was a more chronic inflammatory reaction with an associated healing reaction as 
evidenced by the invasion with many fibroblasts and the formation of many small blood 
vessels (figuie 3) Lungs Atelectasis and slight passive congestion were present 
Liver The normal architectuie of the liver vv'as almost entirely destroyed The sec- 
tions showed a veiy large amount of fibrous tissue encircling varying sized islands of 
liver cells In the fibious tissue were many bile ducts, scattered lymphocytes, plasma 
cells and inaciophages In some areas theie were polynioi phonuclear leukocytes m 
and around the ducts All the hvei cells in some of the lobules were normal, whereas 
others liad normal cells in the periphery, but the entire midzonal and central part 
showed uniform karyolysis of both nucleus and cytoplasm At the edge of these areas 
of necrosis vveie rows of polymoi phonuclear leukocytes No thrombi were seen m 
vessels No typical gummata were present Spleen There was maiked engorge- 
ment of all sinuses and hemorrhages were scattered throughout the organ Many 
polymorphonuclear leukocytes were piesent in the pulp There were many areas of 
necrosis partly infiltrated with blood which had the appearance of infarcts There 
was a prohfeiation of fibi oblasts in some of tliese aieas Panel eas One acinus 
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Fig 3 H and E stain Healing on mitral valve (X 500 ) (See figure 1 ) 
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sliowcd polymorphonuckcU cells in its lumen whereas the icinaiiulci appeared iioriiial, 
but theie w.is edema and slight lymphocytic infiltration in the interstitial tissue 
Adrenals 1 here was congestion of the vessels surrounded bv foci of mononuclear 
cells but otheiwise the oigans were normal Kidneys Ihere was swelling of the 
glomerular endothelium and a few of the endothelial cells were pyknotic Many of 
the glomeruli showed intra-capillarv hyahni/ation The capillaries contained an in- 
crease in polymoiphonuclear leukocytes Some of the tubules contained polymorplio- 
nuclcai leukocytes and albuminous material d he interstitial tissue was infiltrated 
with maciophages, plasm.i cells and h’lnphocetes Seminal vesicles, epididvmis, testis, 
bone nniiow and biaiii Essenti.dly negatne Bacfcuoloqy Smeais and cultures 
fiom the veget.itions yielded no organisms Cultures of the heart’s blood gave no 
giowth Smears from the prostate, livei and spleen contained no organisms Stains 
of the initial vegetations with hematoxylm-eosin. Gram’s iodine and Giemsa stain 
laded to re\cal organisms 

Anatomical Diaqno^i^ Aeute endocarditis, initial, gonococcal, syphilitic cirrhosis 
of the Iner, infarcts in spleen, embolic, acute nephritis, embolic, puhnoiiary atelec- 
tasis, obstiuctive (with mucus) , passuc congestion of lungs, icterus, ascites 

This case icpoit is of especial inleiest because of the following points 
( 1 ) an extieniely ill pci son was ticatccl in the Kettering hypeitheim without 
ticatmcnt complications, and (2) following treatment with h)'pertherniia 
gonococccmia disappeaied ante mortem and the heart’s blood and gonococcal 
vegetations w^eie found sterile post mortem 

The clinical diagnosis tvas difficult because of the co-existing hvei 
disease By the time the data were correctly anal) red the patient had ex- 
perienced a progressive septic illness for five w'eeks and exhibited e\idence 
of severe h\ei disease and renal damage ivith uremia I-Iis condition w^as 
such (uremia, hepatic insufficiency) that it was felt that he might not sur- 
vive the first fevei treatment Howevei, it was well tolerated A blood 
culture taken the following day w'as steiile The second tieatment resulted 
m no reaction which could he related to hypertheimia in spite of the fact 
that the uremic state steadily piogiessed At neciops) no oiganisms could 
be gioAvn from the initial vegetations oi heait blood and none could be 
found on smear or wnth special tissue stains Theie w^as but a small amount 
of fibrin and only a few" polymoiphonuclear leukocytes at the site of the 
vegetations and evidence of healing w'as well established 

The areas of necrosis in the liver w'ere intei preted as lesulting from 
emboli or from an exacerbation of syphilitic endarteritis brought about b\ 
the combination of bismuth, iodides and heat The possibility that fever 
treatment may have intensified the manifestation of uieinic intoxication w"as 
considered The necropsy findings threw no light upon this 

Case II 

Htsfoiy On May 2, 1936 there was admitted a ivhite male salesman, aged 46, 
who for thiee weeks had been having “cramps” in various muscles, had felt easi }' 
fatigued, and had noted loss of eneigy Most of his symptoms, however, appeare 
very suddenly four days preceding admission when he developed a “ hard chill, a 
fever of 104° F , generalized aching and profound malaise The following morning 
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he noticed numerous small, sore, red spots scattered m the skin of various parts of 
Ills body, but localized chiefly on tlie extremities The day preceding admission he 
developed pain and slight swelling in the knees, ankles and wrists 

He had gonorrhea at the age of 26 

He was told eight years before the present illness that he had a “ slightly leaking 
heart valve ” 

Physical Examination On admission he appeared acutely ill His skin was hot 
(temperature 103° F ) and he was perspiring freely Scattered on the distal poitions 
of the extremities, and to a much less extent over the other parts of his body, were 
numerous circumscribed, puiplish-red areas in the skin, varying in diameter from 
2 mm to 1 cm Some of these were slightly tender Many showed a central white 
area of necrosis and a few showed vesiculation with accumulations of seropurulent 
fluid No petechiae were present in the mucous membranes The blood pressuie was 
145 mm of mercury systolic and 90 diastolic The apex beat was in the fifth mtei- 
space, 9 cm from the niidsternal line There were no shocks or thrills over the 
precordium There w'as a moderately loud, blowing, systolic murmur, best heard at 
the mitral area, transmitted to the left axilla There wmre slight sw'elhng and pain 
about the ankles and WTists Only slight pain was excited by manipulation of the 
joints and it was felt that the inflammation w'as in the periarticular tissues rather than 
in the joints proper 

Course His course w'as that of septic illness with “spiking” temperatuie chart 
and occasional chills The leukocytes ranged from 8,000 to 12,000 per cm The 
petechiae gradually faded over a peiiod of four weeks The swelling about all the 
joints, except the right ankle, subsided in a few' days During the second w'eek the 
right ankle became tremendously swollen, exquisitely tender and red Pus was as- 


pirated from this joint and gonococci were demonstrated bv smear and culture 
During the second week in the hospital the systolic murmur at the mitral area changed 
in quality and intensity It became louder and harshei No gonococci could be 
demonstrated from urethral or prostatic excretion, but there were many pus cells 
Blood cultures taken on May 2, 4, 8 and 15 yielded no growth May 4, agglutination 
tests with B typhosus, B pai atyphoid A, B paiatyphoid B, B melitcnsis, B aboiliis 
and B pi oteus X-19 w'ere negative These agglutinations were repeated May 14 and 
were again negative An electrocardiogram. May 4, show'ed the S-T segment to form 
the ascending limb of a high peaked, diphasic T-wmve in Lead II , S-T segment w'as 
of low origin in Lead HI On May 8 the complexes w'ere normal except that Ti and 
T- W'ere slightly diphasic On May 19, the complexes were interpreted as being due 
probably to transient myocardial disease (embolism?) 

He was placed in a Kettering hjpertherm on May 26 His temperature w'as 
maintained between 105 and 106° F for five hours Following this treatment his 
temperature returned to normal and remained practically normal thereafter Theie 
was a marked decrease in the inflammatory reaction about the ankle It was noted 
that the mitial murmur was less harsh On May 29 lie w'as given a second treatment 
His temperature was held at betw'een 106 and 107° F for five hours The ankle con- 


tinued to show' steady improvement He was given a thud rreatment June 2, w'hen, 
lifter it had been maintained at 106 5° for two hours, his temperature suddenly rose 
to 108 2° The patient developed evidence of impending collapse and treatment was 
discontinued June 10 he was discharged free of svmptoms, except for slight dis- 
comfort in the right ankle 

• Six months later the patient reported that he had returned to his w'ork a few' 
weeks after discharge from the hospital His “ follow'-up ” examination at this time 
"as essentiallj' normal except for the persistence of a faint sistohc murmur at the 
mitral area 
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The sudden onset of tins patient’s illness with a chill and high fever, the 
piescnce of numerous large petechiae with areas of central necrosis, the 
high, septic temperature with occasional chills, the transient multiple 
aithntis with subsequent development of acute purulent monarticular 
arthritis from which gonococci were obtained, the presence of transient 
electiocardiographic alterations indicating acute changes in the myocardium, 
and the change m character of the apical murmui; constitute convincing 
evidence of severe (metastatic) gonococcal infection and strongly suggest 
that gonococcal endocarditis was present Reco\ery was prompt and com- 
plete, following tieatment with artificial fevei 

Summary 

1 A case histoiy of proved and one of piobable gonococcal endocarditis 
treated in the Ketteiing hypertherm are recoided 

2 In the pioved case, fe\er treatment resulted m sterilization of the 
blood and, as established at necropsy, stei ilization and healing of the endo- 
cardial vegetations Death was due to co-existing syphilitic cirrhosis of 
the liver and uremia At autopsy no pathologic changes were noted m the 
viscera which could be attributed to the effect of fever treatment per se 

3 In the case designated as probable gonococcal endocarditis with co- 
existing acute gonococcal arthritis, fever treatment resulted in prompt 
recovery 
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SEVERE BONE-MARROW DEPRESSION FOLLOWING 
& ARSPHENAMINE, REPORT OF TWO CASES 

WITH RECOVERY *• 

By Abraham Lieberson and Arthur Weiss, New Yo)k, N Y 

The authors delated reporting the following two cases of arsphenamine 
bone-marrow depression for several years in order to make certain of the 
permanency of the recovery which occurred in both cases The blood dys- 
ciasias occasionally caused by arsphenamine ha\e been reported in the litera- 
ture mainly under the headings of their outstanding clinical manifestations, 
such as granulocytopenia, agi anulocytosis, thrombocytopenia, or aplastic 
anemia A study of these reports and of the two patients who were fol- 
lowed carefully on the wards of Beth Israel Hospital has confirmed our 
belief that most cases ma} best be considered as early or late instances of the 
same toxic process which in its severest form causes complete aplasia of the 
bone-marrow 


Case Reports 

Case 1 L W , male, aged 50, cloak manufacturer, admitted May 4, 1933 be- 
cause of weakness, fever, joint pains and frontal headaches of two weeks’ duration, 
and a rash over his lower extremities which had appeared the preceding day 

The patient had a chancre confirmed by dark-field examination m 1918 Anti- 
luetic therapy was begun immediately and continued for two full years The Wasser- 
mann examination was positive only once After this there were no complaints re- 
ferable to the disease except for a feeling of numbness and cold in the toes and finger 
tips for three years before his present illness Two months before admission (March 
1933) following exposure to infection the patient again developed a chancre, also 
confirmed by dark-field examination, thus providing an excellent example of that 
rarity — a second chancre Intravenous therapy was begun and nine injections of 
salvarsan were given, twice weekly The last six injections were followed in four 
to five hours by marked general reactions with chills and fever The patient felt 
worse after each reaction, finally taking to bed two weeks before admission because 
of weakness, lassitude, aching joints, severe frontal headache, and moderate fever 
Ihe case was diagnosed as grippe, but the pyrexia and other symptoms failed to dis- 
appear Three days before admission to the hospital, while crossing his left knee 
over his right, he experienced a sudden click in his left calf, this area became painful 
and hard, but not reddened On the day of admission he developed a rash on both 
lower extremities which did not itch 

Physical Examination The patient appeared chronically ill, markedl) pallid No 
banphadenopathy was present The pupils were equal, regular and reacted well to 
light and accommodation The tongue was not atrophic, the gums w'ere normal, 
the teeth false The heart w'as not enlarged, a soft systolic murmur was heard at the 
upex The lungs w^ere eniphj sematous The liver was palpable two fingers below 
the costal margin as a smooth, non-tender mass , the spleen was barely palpable Knee 
jerks, ankle jerks and other reflexes ivere normal There was no loss of vibration or 

*Recei\ed for publication Januarj 9, 1937 

From the kledical SerMce of Dr Isidore W Held, Beth Israel Hospital, New' York 
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position sense Ihcre were fine petechial heinoi rliages (purpuric) over both legs, 
both arms and in the light a\illa Ihe touriiKjuct test (Ruinple-Leeds phenomenon) 
was positive Ihe left calf muscle was haid and tender 

Lahoiaioiy Data 


Vi me 

June 5 Sp gr 1 018, acid, amber, very faint trace of 
albumin, no glucose, no casts, no red blood cells, occa- 
sional white blood cells 

June 8 Arsenic is present 

Feces 

June 6 

Blood and bile present 

Venous picssme 

June 5 

7 5 cm 

Sedimentation latc 

]une 5 
July 16 

130 mm in 45 minutes 

90 mm in 45 minutes 

Ictei ic index 

June 29 

7 

IVassei mann 

June 5 
June 18 

Negative 

Negative 

Blood culture 

June 29 

Sterile 

Blood clumtstiy 

June S 
26 mg 
July 19 

Glucose 133 mg per cent, non-protein nitrogen 
per cent 

Fibrinogen 21 g/100 cc plasma 

Cidtuie of pus fiom thigh 

July 18 

Staphylococcus auictis 

Roentgen-i ay of chest 

June 8 

Shows normal heait, aorta and lungs 

Electi ocaidiogiam 

June 9 

Sinus tachycardia 


The blood counts and the dates of transfusions arc shown m the following table 
Piogtcss Notes llie patient entered with a temperature of 101 2° F, but this 
rose to 106 2° the next evening, and varied between 102° and 105° for the next week 
Intravenous sodium thiosulpliate and repeated intramuscular injections of adenine 
and pentnucleotides in the first two weeks of liis stay did not prev'ent the continued 
fall of the white blood, count from 1900, with 48 per cent pol) nuclear cells, to 1,350 
with 20 per cent polynucleais on the seventh day (June 10) and 1,600 with 32 per cent 
polynuclears on June 22, vvJien the treatment was stopped 

A bone-man ow punctuie ov^ei the upper tiiird of the sternum was performed on 
the third day of his stay (June 6) The marrow was red, but appeared somewhat 
less cellular than normal Microscopic examination revealed numerous normoblasts, 
no megaloblasts , no myeloblasts, man)' niyeloc)tes, metamyelocytes and staffs, the 
latter two predominating There vveie few mature segmented neutropliiles No 
megakaryocytes were seen The fact that pathologically the bone-marrow showed 
no increase in youngei cells but an apparent deciease in mature elements ruled out 
definitely a truly organic aplastic anemia The most probable diagnosis, considering 
the normal cellulai elements found on biopsy and the neutropenia, thromboc)'topema 
and anemia shown by the peripheral blood was a toxic inhibition of the bone-marrow 
due to the arsphenamine These bone-marrow findings were the rationale for trans- 
fusions, which were repeated about twice weekly m spite of failure of the patient s 
blood to respond to them 

June 17, 1933 The patient shovv'ed dryness and desquamation of the skin of the 
upper extremities, chest and back The dermatologist consideied tlie skin eruption an 
arsenical exfoliativ'e dermatitis Tliere were man) new petechiae over the chest, back 
and mouth at this time 

June 22 There was a small area of beginning ulceration between tlie hard and 
soft palate which lasted only a few days 

June 27 Purpuric manifestations were increasing while the wdiite blood count 
showed a steady rise in polymorphonuclears For the first time the patient showed 
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Table I 

Blood Counts and Transfusions (Case 1) 


Date 

Erythro- 

cytes 

Hgb % 

WB C 

Total 

Staff 

Seg 

Eos 

Mono- 

nuclears 

Plate- 

lets 

Other 

Findings 

Trans- 

fusions 

U 

. ^ 

t£ c 

Mono- 

nuclear 

Lympho- 

cytes 


6/4 

2,290,000 

55 

1900 

48 

52 

2 

46 



6 

Dimm 

1 normoblast 


6/5 

2,000,000 

48 

2000 

23 

77 

8 

14 

1 

71 

6 

50,000 

slight macrocytosis , 














toxic degen of 














polys , 1 myelocyte 


6/7 

2,360,000 

48 

■Ktl 

11 

89 

1 

8 


89 

0 



300 c c 

6/9 

2,390,000 

47 

IE!! 

16 

84 

6 

8 

2 

80 

4 


slight toxic degen 

500 c c 













of polys , no poiki- 














locytes, no poly- 














chrom 


msi 

2,890,000 

56 


20 

80 

7 

12 


72 

8 

43,350 

an ISO , polychrom 


6/12 

2,960,000 

55 

It ! 

18 

82 

6 

12 


80 

2 


aniso , polychrom 

400 c c 

6/14 

2,660,000 

52 

^!! 

20 

80 

4 

16 


77 

3 


aniso , polychrom 


6/15 













500 c c 

6/17 

2,820,000 

56 


26 

74 

9 

13 

1 

62 

12 


2 plasma cells, 2 my- 














elocytes 


6/19 











30,900 


500 c c 

6/22 

2,480,000 

55 


32 

68 

6 

22 

3 

66 

2 


1 myelocyte, poly- 

300 c c 













chrom 


6/26 

2,600,000 

59 

IE 1 1 

39 

61 

6 

m 

1 

54 

7 


2 myelocytes 

300 c c 

6/27 

3,220,000 

61 

K 1 1 

32 

68 

9 

21 


63 

5 


1 myelocyte 


6/29 

2,680,000 


KiM 

29 

71 

7 

22 

1 

60 

10 


marked degen of 














neutrophiles 















300 c c 

7/1 

2,620,000 

51 

wolil 

24 

76 

4 

17 


64 

12 

35,000 

2 myelocytes 


7/3 













300 c c 

7/5 

2,590,000 

52 


27 

73 

5 

19 

2 

59 

13 


1 myelocyte 


7/7 













300 c c 

7/8 

2,630,000 

55 


39 

61 









ntGi 













300 c c 

7/12 

2,700,000 

52 

EEGIi! 

50 

50 

10 

m 


37 

13 


marked aniso 


7/13 

2,670,000 

lai! 

EiIiti! 

42 

58 

9 

33 


48 

10 




7/14 



Riiii 

34 

66 

9 

24 


51 

15 


1 myelocyte 


7/15 

2,460,000 

45 


39 

61 

7 

lifll 

2 

54 

7 




7/17 

2,220,000 

46 


37 

63 

8 

28 

1 

52 

11 


marked aniso , poly- 

300 c c 













chrom 


7/18 











8,880 



7/19 

2,520,000 

m 

If* 1 9 

44 

56 

7 

36 

1 

42 

14 




7/21 

2,540,000 

48 

it 9 ¥ 

44 

56 

4 

m 


50 

6 



300 c c 

KfiES 

2,810,000 

52 

Y 

48 

52 

2 

46 


47 

5 





3,050,000 

54 

in 9 i 

43 

57 

4 

36 

1 

52 

5 




7/28 

3,180,000 

58 

I 9 i 9 

47 

53 

4 

42 

1 

45 

8 




7/31 

3,260,000 

59 

Ilt9 9 

27 

73 

2 

24 

1 

69 

4 




8/1 



!K 9 9 

36 

64 

3 


2 

60 

4 




8/2 



$ ; 9 

28 

72 

2 

23 

3 

68 

4 





2,950,000 

56 

X 9 C 

34 

66 

4 

27 

4 

59 

7 



300 c c 

8/4 

3,37O,O0C 

62 

K 1 J 

44 

56 

7 

m 

4 

53 

3 




8/7 

3,430, OOC 

64 

Si? 

36 

64 

4 

31 

1 

60 

4 




8/9 

3,230,00C 

62 

|f i! 

35 

65 

2 

31 

2 

60 

5 

9,900 



8/14 

3,240,000 

62 


30 



27 

1 

65 

5 




8/16 

3,130,000 



38 


1 

m 

2 

57 

5 


slight macro- and 



1 





■ 






microcytosis 
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some clinical improvement Ihe Icmperatuie, winch ranged hetween 101” and 106” F 
rectall)' the fust thiee weeks, sought a lowet level (100° to 103° F ) now 

June 29 An erythematous aic.i on the right hip was noticed, with a tendency 
to pustule foimation , this cellulitis became softer and disappeared m about two weeks 
July II Tlie hematoma of the left calf muscle, which always had been hard and 
non-tendei , became softer and moi c tender 

From July 12 on, the blood and clinical picture showed steady improvement 
(table 1) There was onlv a suh-fcbnle temperature at this time, which later became 
normal The patient felt a daily increase in stiength Upon his discharge ten and 
one-half weeks aftei admission he felt perfectly well except for the painful diffuse 
swelling of his left Ctalf muscle due to an organized hematoma His blood count on 
tins day (August 16) was Red blood cells 3,130,000, hemoglobin 60 per cent, white 
blood cells 3 600, polymoiphonucleais 48 per cent Discharge Diagnosis Arsphena- 
mine panmyelophthisis Arsenical exfoliative dermatitis Organized hematoma of 
left calf 

Pollozu-bp Notes Patient had no complaints .it .inv time when a follow-up blood 
count was done J lie general condition was good, the hcait, lungs, skin and joints 
ncg.ative Blood counts were as follows 


Date 

R n c 

Hgb % 

I W B C 

Poll s 

1 

Monos 

i 

Staff 

1 

Eos 

1 

Lv mplis 

Monos 


4,070,000 

69 


46% 

54% 

3% 

3% 

50% 

4% 


3,780,000 

86 

Bniiiifl 

53% 

47% 

1% 

4% 

42% 

5% 


4,530,000 

90 


47% 

53% 

2% 

i 

5% 

i 

43% 

10% 


Comment on Case The importance of the bone-marrow puncture m 
this case cannot be overemphasized, for it indicated that, although findings 
m the peripheral blood were those of an aplastic anemia (granulocvtopenia, 
thrombocytopenia and erythiocytopenia) the bone-man ow was not aplastic 
Its function was simply suspended The biops} bolstered up our faith in 
the efficacy of peisistent transfusions during the first foui weeks when the 
patient failed to show any clinical improvement, and when his condition ap- 
peared hopeless, because of the marked asthenia, hypei pyrexia and bleeding 
We believe the lepeated tiansfusions saved this man’s life by tiding him ovei 
the acute emergency of toxic inhibition of the bone-marrow It is interest- 
ing to note that when the patient’s condition began to improv^e and his blood 
to show a use m the polymorphonucleai s, the infected areas on the right 
buttock and left calf became soft, fluctuant and puiulent, and showed the 
more typical pictuie of an acute infection which is undergoing healing, 
vvheieas prevnously these aieas weie moie indolent and show^ed no pus 
This contrasts with the case of dysplastic granulocytcinia repoited by Weiss 
and Goldbloom ^ wdieie clinical iinpiovement in an anal slough did not occur 
even though leukocytosis (up to 40,000 cells) followed several weeks of 
granulocytopenia That patient died in spite of the leturii of the neutro- 
philes because these cells, although plentiful m number, were of deficient 
quality, due to an n repai able injury to the mother-cell In our present case, 
however, there was apparently no such injury to the mother-cell, for once 
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the bone-marrow i csumed its hematopoietic function the patient’s condition 
improved rapidly, and was no longer serious The follow-up blood counts 
show that the recovery was complete, and there was no tendency to relapse 


Case 2 EL, male, aged 32, managei, admitted June 19, 1933 with progressive 
weakness and bleeding from nose and gums for about one month 

The patient discovered he had a four-plus Wassermann in the course of a routine 
study for a “ cyst ” near the rectum about six months be foie He immediately under- 
went a course of arsphenamine therapy, receiving an injection once a week for six 
weeks, until his Wassermann was negative There were no immediate ill-effects 
except for mild nausea on the injection daj'S Aftei this he received seven more 
injections at three-week intervals The dosage was rathei high (from 0 5 to 09 
grams) He noticed that he was becoming progressively weakei and that he tired 
very easily About three to four weeks before admission he began to bleed from the 
gums, and later had bleeding from the nose one night The bleeding from the gums 
was intermittent, and became much worse five days befoie admission Three days 
before his entry into the hospital his vision, which w’as failing, became so pooi that 
he could not read the newspaper headlines 

Physical Examination The patient appealed extremely pale, subictenc, chroni- 
cally ill Pupils normal Fundi rather pale w'lth numeious hemorrhages, mostly 
along the course of vessels The tongue w’as coated, the breath fetid, the gums bleed- 
ing Slight enlargement of the cervical glands was present The heart and lungs 
were negative The liver w'as palpable at the costal margin , the spleen w'as not felt 
The knee and ankle jerks were obtained on reinforcement There wms no loss of 
vibration or position sense in the lower extremities 


Laboiatoiy Data 
Aveiage Urine Analysis 


Pec a 


Venous picssiiic 
Sedimentation latc 
Ictciic index 
Toiiiniquct test 

Clot ictiaction 
Plccding tunc 

Coagulation time 

IVassci maim 
Blood clicmistiy 


Clccti ocai diogi am 


Sp gr 1 014, acid, amber, -very faint trace of albumin, 
no glucose, no casts, rare red blood cells, rare white 
blood cells 

June 20 Arsenic not piesent 
June 24 Blood and bile present 
June 27 Blood and bile present 
July 20 Blood present 
Aug 23 Blood absent 
June 19 6 cm 

June 19 134 mm in 45 minutes 

June 21 7 

June 25 Negative 

July 9 Positive 

June 27 Normal 

June 27 Before transfusion) 90 minutes 
June 29 (After transfusion) 3 minutes 
Tune 29 3 5 minutes 
Aug 24 3 minutes 
June 19 Negative 

June 20 Glucose 133 mg per cent , non-protein nitro- 
gen 35 mg per cent 

Julv 7 Calcium 9 8 mg per cent , phosphorus 3 0 mg 
per cent 

Jul} 19 Fibrinogen 0 9 g/100 cc plasma 

June 20 Sinus taclncardia 

Aug 4 Frequent \entricular extrasystoles 
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The blood counts and the dates of transfusions are shoAvn m the following table 
P) ogress Notes The patient at first was given sodium thiosulphate intravenously 
for two days and pentnucleotides intramuscularly for five days This apparently had 
no effect on the white blood count, which fell to 1150 with 11 per cent polys on June 
24 (table 2), when there was bleeding fiom the gums which lasted all day In spite 
of repeated transfusions the patient’s condition remained grave, gingival bleeding 
persisted, even though it would stop for a period shortly after a transfusion Trans- 
fusions were given bi-weekly , but with little apparent effect on the blood picture On 
July 25 the patient’s temperature, which had remained about norma! after the first 
week, rose to 104“ F A fissurc-in-ano with large hemorrhoids and an ischio-rectal 
abscess w’ere found to be the cause of the fever The abscess was incised on July 31, 
after which time the tempeiature fell to noinial The wound failed to granulate, 
however, and by August 11 there was still no evidence of healing The patient was 
failing fast Bleeding fiom the gums and nose increased, diminishing only slightly 
for a short period after a transfusion Suiprisingly enough, how'ever, about August 
17 and IS a sudden turn for the belter occurred The wound began to granulate On 
August 21 the patient for the first time stated that he felt well Though there was 


Table II 


Blood Counts and Transfusions (Case 2) 






Total 




Mono- 

nuclears 





Erythro- 










Plate- 

Other 

Trans 









■■■■ 


Date 

cytes 

Hgb % 

WBC 

Poly- 

nuclear 

Mono- 

nuclear 

te 

rt 

CO 

to 

u 

c/1 

V) 

O 

W 


C o 
O 

S o 

lets 

Findings 

fusions 


Hffliltfilil 

23 

Wiffi 

9 

91 

5 

4 


85 

6 

78,759 

reticulocyte 0 2% 

500 cc 

6/23 


25 

IlfllU] 

14 

86 

4 

10 


80 

6 

30,900 

1 normoblast 


6/24 

6/26 


21 

wB 

11 

89 

5 

6 


85 

4 


500 cc 

6/27 

6/28 


26 

H 

12 

88 

3 

8 


86 

2 

10,900 

1 myelocyte 

500 cc 

6/29 

6/30 

7/3 


34 

35 

B 

18 

26 

82 

75 

2 

6 

16 

18 


82 

67 

8 

15,300 

16,900 

1 normoblast, 1 
plasma cell, 1 my- 
elocyte 

400 cc 
300 cc 

300 cc 
300 cc 




7/5 

7/7 

iHI 

45 

H 

24 

76 

6 

18 


67 

9 

13,050 

7/8 


47 

llUil 

25 

75 

9 

16 


63 

12 


2 plasma cells 


7/9 


40 











300 cc 

7/10 


38 

I960 

14 

86 

3 

11 


74 

11 


1 myelocyte, 

2 plasma cells 


7/12 

BRiRiiiiiSi 

42 


26 

74 

5 

20 

1 

69 

5 


1 plasma cell 


1 


39 


18 

84 

3 

15 


80 

2 


300 cc 


47 

Iiii 

20 

80 

3 

17 


73 

7 



7/17 

mm 9s 1 Sill 

48 

? : !! 

15 

85 

4 

iQ 

1 

69 



1 myelocyte 

300 c c 

7/19 

EK !iS 1 iiii 

46 

Llil 

20 

80 

7 

13 


70 




300 cc 

7/21 

Eii« li 1 III! 

48 

r. i i 

20 

80 








7/24 

Elir nl l' 111 ! 

49 

1 : 1 1 

18 

82 

4 

14 


77 

5 


1 normoblast 

300 c c 

7/26 

HCSii iiii! 

47 

Ltil 

17 

83 

6 

9 

1 

72 

11 

7,500 

300 cc 

mm 

By $ 1 ^ 

41 

titi 

9 

91 

5 

4 


83 

8 



7/31 


40 

t : • 1 

11 

89 

5 

6 


80 

9 



500 c c 

8/1 


• i i i 

S3 

47 

12 

41 


44 

3 




8/2 



i M 1 

52 

48 

16 

35 

1 

46 

2 
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Table II — Continued 


Date 

Erythro- 

cytes 

XI 

bo 

WB C j 

Total 

Staff 

Seg 

Eos 

Mono- 

nuclears 

Plate- 

lets 

Other 

Findings 

Trans- 

fusions 

Poly- 

nuclear 

Mono- 

nuclear 

1 

o 

jd 

^ CO 

P o 

•-) u 

Mono- 

cytes 

8/3 

1,810,000 

34 


60 

Hi 

18 

42 


37 

3 

8,550 


300 c c 

8/7 

1,690,000 

34 


28 

72 

8 

19 


72 





8/8 













300 c c 

8/9 

2,010,000 

38 

1 Af 1 

33 

67 

5 

28 


65 

3 




8/10 

2,150,000 

38 

■ [k i 

38 

62 

4 

34 


59 

2 



300 c c 

8/11 

2,350,000 

m 


36 

64 

7 

28 


63 

1 




8/14 

2,230,000 

42 

; fii i 

40 

60 

4 

34 


60 





8/16 

2,350,000 

44 

; % 1 

33 

67 

5 

28 


63 

7 




8/18 

2,400,000 

48 

1 !ui 

41 

59 

2 

37 

2 

54 

5 


aniso , polychrom 


8/20 

2,080,000 

42 

i IK 1 

33 

67 

4 

29 


59 

8 


aniso , polychrom 


8/23 

2,020,000 

41 


41 

59 

4 

35 


52 

7 

9,200 

aniso , polychrom 


8/25 

1,890,000 

38 

tiui 

39 

61 

3 

35 

1 

55 

6 


aniso , polychrom 


8/26 













300 c c 

8/27 

2,210,000 

44 

ES 1 1 

39 

61 

5 

32 


58 

3 




8/28 

1,940,000 

36 

Kk 1 1 

43 

57 

4 

37 

n 

52 

5 


aniso , polychrom 


8/30 

1,870,000 

32 

m\i 1 1 

47 

53 

5 

51 


46 

7 


macro- and micro- 

350 c c 













cytosis 


9/1 

1,860,000 

39 

Baill 

38 

62 

4 

34 


54 

8 


macro- and micro- 

350 c c 













cytosis 


9/2 

2,010,000 

37 

Bill 

48 

52 

5 

42 


46 

6 

7,400 

reticulocytes 0 2% 


9/5 

1,890,000 

38 

E i i i 

40 

60 

4 

35 

1 

34 

6 




9/7 

1,900,00C 

38 

Eli 

46 

54 

4 

41 

1 

49 

5 


reticulocytes 16% 

300 c c 

9/8 

2,590,000 

44 

K 1 li 

49 

51 

3 

43 

2 

48 

3 


2 normoblasts. 














macrocytosis 


9/11 

2,221,000 

m 


49 

51 

2 

45 

2 

46 

5 


reticulocytes 0 7% 


9/14 

2,340,000 

42 


38 

62 

6 

32 


55 

7 


1 normoblast 


9/16 

1,930,000 

42 


47 

53 

5 


2 

42 

11 

6,400 

anisocytosis 



Follow-up 


4,010,000 

80 

6500 

62 

38 

5 

56 

1 

33 

5 


platelets normal] 

4,450,000 

86 

7000 

65 

35 

5 

60 

0 

31 

4 


platelets normal 


no appreciable change in the white, red, or platelet count the patient was now able to 
sit up in a chair On August 25 tlie red blood count, hemoglobin, and white blood 
count fell, and three more transfusions were given even though the patient was 
feeling better and the bleeding from the gums and nose had stopped On September 
16, 1933, thiiteen weeks after admission, the patient was discharged with 1,930,000 
red blood cells, 42 per cent hemoglobin, 3,990 white blood cells, and 47 per cent 
polj morphonuclears Although his blood picture did not show complete recovery 
6y any means, he was clinically much impro\ed At home his private physician 
placed him on high doses of iron and ventriculin With tins medication, rest and 
high caloric diet he rapidly regained his former strength A blood count taken four 
months after his discharge was normal in every respect, as were blood counts taken 
si\, eight and ten months later The patient has remained healthy and normal to 
date, weighs fully 200 pounds and has no complaints at all 
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the count falls within two or three days to 20 per cent (or even as low as 
12 per cent) of normal If she gave no injection after the first one, the fall 
in white blood cells would continue to a level well below the 50 per cent, but 
later there would be spontaneous and complete recovery However, if the 
second injection was given, the count would eventually fall below 12 per 
cent and recovery failed to take place The myeloblastic elements, particu- 
larly the polymorphonuclears, were found depi essed by the benzol There 
was no destruction of the white blood cells m the circulating blood, but an 
inhibition of their formation Only later with increasing doses was a de- 
pressive effect on the other tissues m the bone-marrow demonstrated (red 
blood cells and platelets) 

Translated to human subjects, the primary action of benzol (arsphena- 
mine) is depression of granulocyte formation, this action is early, and can 
be reversed if no more benzol is administered However, with continued 
benzol doses, the later “ secondary ” actions are permitted to develop and an 
irreversible situation is brought about The secondary effects are on the 
megalokaryocytes, causing not only a reduction m number, but also in 
quality of the platelets The hemorrhagic diathesis that results leads to 
bleeding from the gums, nose, gastrointestinal tract, etc The red blood 
cells are thus involved secondarily, suffering in proportion to this bleeding 
Since benzol does not affect the red blood cells primai ily there are no signs 
of regeneration — no reticulocytes, or nucleated red blood cells “ The final, 
late stage of arsphenamme bone-man ow depression is thus a “panmyelo- 
phthisis ” If the bone-marrow has simply been depressed, there is some 
chance of recovery with repeated transfusions that tide the patient over the 
period of bone-marrow inactivity Wheie a true aplasia of the bone-mar- 
row has resulted, howcA er, there appears to be little basis foi any such hope 
It is not possible to make this diffei entiation (depression or true aplasia of 
bone-marrow) from the study of circulating blood alone It is of the ut- 
most importance prognostically to perform a bone-marrow puncture in these 
cases In case 1 a puncture was pei formed in the first m eek at the hospital 
and showed red bone-marrow with about the usual number of young cells, 
but few mature segmented neutrophiles This depression without aplasia 
of the myeloid system indicated that there was some bone-mai row tissue left 
to stimulate with repeated transfusions The term “ panmyelophthisis ” 
we believe describes the condition of functional depression of the bone- 
marrow better than “ aplastic anemia,” a term which indicates organic de- 
pletion of the bone-marrow This condition surely did not exist in case 1, 
and m all probability was not present m case 2, either 

A few words must be said about the clinical course showm by the two 
cases reported “ Panmyelophthisis ” is a relatively late reaction of the body 
to arsphenamme poisoning and occurs typically several months after the 
beginning of arsphenamme administration The “ incubation ” period is 
long here when compared with the toxic effects of arsphenamme on the h\er 
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(where symptoms are likely to appear much earlier, — i e , during the fi: 
few weeks) This may be because the first symptoms of toxic action 
arsphenamme on the bone-marrow are slight, there being only signs of g€ 
eral intolerance of the drug, such as the weakness, nausea and feverishnc 
that case 1 experienced after each injection Moore and Keidel speak 
itching or a fine rash as prodromata The only unmistakable sign 
trouble, however, is the neutropenia It cannot therefore be urged t 
strongly that patients who show any intolerance of, or reaction to, arspher 
mine injection should have a blood count performed By this means we c 
detect the neutropenic cases and stop administering the drug before : 
reversible damage has occurred Our therapeutic desideratum is to recc 
nize intolerance of the bone-marrow to arsphenamme before a hemorrha^ 
diathesis or an aplastic anemia has set m By constant vigilance for t 
advent of neutropenia, we can recognize these cases early enough to stop t 
progress of the disease to the fully developed “ panmyelophthisis,” which, 
spite of the best of treatment, is fatal m about 80 per cent of the cases 

At the stage when the disease is confined to the leukoblastic tissues (t 
first or “ neutropenic ” stage) the nucleotide administration as sponsor 
by Jackson may reasonably be given a trial In the later stages of pa 
myelophthisis, as in our two cases, nucleotide injection appeared to have i 
appreciable effect on the white blood cells The treatment is preferably t 
use of persistent transfusions until death or recovery supervenes 

Summary and Conclusions 

Two cases of complete bone-marrow depression several months aft 
arsphenamme administration are reported An individual constitution 
susceptibility of the bone-marrow to the toxic agent may explain the occu 
rence of this relatively rare disease In mode of onset, blood pictures ai 
clinical characteristics such cases resemble very closely those due to chron 
benzol poisoning Although there is no definite proof, it is likely that tl 
benzol ring into which the arsenic is substituted in arsphenamme is respo: 
sible for the blood dyscrasias here described, and not the arsenic The rel 
tively benign hemorrhagic diathesis occurring shortly after an injection ( 
arsphenamme due to an “ anaphylactoid ” reaction of the thrombocytes 
differentiated from the true depression of the bone-marrow caused by tl 
slow accumulation of the toxin (benzol) and resulting m bone-marro 
depression weeks and months after the administration began A study c 
bone-marrow depression in chronic benzol poisoning, and after arsphen; 
mine administration indicates that the toxin most often shows an ear] 
affinity for the leukoblastic tissue m the bone-marrow Thus, the earl; 
easily reversible action of arsphenamme on the hematopoietic system is mo: 
often a reduction in the white blood cells, particularly the polymorphom 
clears Clinically this is expressed as a neutropenia associated with sigr 
of lowered resistance — wealmess, persistent colds, numerous smaller mfei 
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tions, etc If this eaily neutropenic stage is recognized and the arsphena- 
mine administiation stopped, the patient ma} be spared the later and fre- 
quently irreversible effects on the bone-marrow of the accumulating 
arsphenamme (benzol) 

Reduction in the number and quality of the platelets, with consequent 
bleeding fiom the mucous membianes of the nose, mouth, gasti omtestinal 
tiact, etc IS more likely to be a latei than an eaily effect The bleeding 
alone explains the marked secondaiy anemia that finally occurs in most 
cases, although a direct depiession of the erythroblastic tissues may be the 
cause of the erythrocytopenia m some Thus the final, often ii reversible, 
stage of the toxic action of arsphenamme (benzol) is a depression to a 
varying degree of all the elements of the bone-marrow If puncture re- 
veals a bone-marrow which is not aplastic, blood transfusions persisted in for 
many weeks may tide the patient over the peiiod of tempoiaiy marrow 
inactivity, and lead to permanent recovery, as in the two cases reported If 
a true aplasia of the bone-maiiow has dlrtad) lesulted, however, the outlook 
is practically hopeless The prognostic importance of bone-marrow punc- 
tuie in this connection cannot be overcmphasi/ed In any case, persistently 
repeated transfusions, no matter how ill the jiaticnt appeals clinically, offei 
the oiil} hope at this late stage of the disease, and are, therefore, always 
indicated in its treatment 

The authors are deeply indebted to Dr I W Held for his encouragement and 
advice and to Drs A Giossman and kl Kramer for assistance in the difficult 
theiapeutic problems presented by the cases 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

BACILLUS FRIEDLANDER INFECTIONS ' 

By George Baehr, M D , F A C P , Gregory Shwartzman, M D , and 
Edward B Greenspan, M D , Neiv Yo) k, N Y 

In the minds of most physicians and in almost all textbooks on bacteri- 
ology and clinical medicine, B fiiedlandei ^ is associated with pneumonia 
and other infections of the respiiatory tiact This traditional viewpoint is 
responsible for the fact that its common synonyms aie Bacillus pneumoniae 
and Pneumobacillus and that its modern scientific designation accoiding to 
the Bergey ^ bacteriological nomenclature is Klebsiella pneumoniae Infec- 
tions of other parts of the body with this organism are generally regaided 
as relatively less common 

Our bacteriological experience with 198 B /; ledlander infections is re- 
corded because it contradicts this conception of the predominant role played 
by the organism in infections of various parts of the body The observa- 
tions to be reported m this paper, and a ciitical leview of medical literature 
of the past 75 years, demonstrate that the respiratory tract and especially 
the lung IS actually one of the less common sites of primaiy infection and 
that the current terminology selves to perpetuate a wrong emphasis concern- 
ing the usual portal of entry and the essential role of the oiganism in in- 
fections 

Fnedlander discovered his encapsulated gram-negative bacillus in 1882 
m spreads made post mortem from the lungs of eight patients who had died 
of pneumonia For some four years thereafter it was geneially regarded 
as the cause of pneumonia, until Weichselbaum’s “ report upon the Diplococ- 
cus pneumoniae m 1886 Although Weichselbaum’s obseivations upon 129 
cases established the pneumococcus as the cause of lobar pneumonia, and 
minimized the relative importance of B fuedlandei, he observed the bacillus 
m microscopic spread in nine cases, isolated it in mixed cultures in six and 
in pure culture in three instances He and Netter are widely quoted as 
accepting it as a less frequent cause of lobar pneumonia and bronchopneu- 
monia because they found it in 7 or 8 per cent of their cases It seems to 
have escaped notice that their observations as well as the leports of subse- 
quent observeis who confirmed their statistics were based upon postmortem 
bacteriology and, judged by more modern standaids, are therefore of doubt- 
ful value Bacteriological experiences reported on large numbers of cases 
during and subsequent to the World War indicate that B fnedlandei is 
encountered relatively rarely in pneumonia 

* Received for publication May 10, 1937 

From the Mount Sinai Hospital, New York 
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Many authentic Fnedlander bacillus infections of the lungs and othei 
parts of the respiiatory tract have been recorded in the literature, but in 
most instances it is obvious that the obseivei is reporting what is undoubt- 
edly a rarity in his expeiience Unfoi tunately, some of the recorded cases 
are unconvincing because they are based solely upon postmoitem culture of 
the organism fiom a pneumonic lung or other tissue Some represent in- 
fluenzal pneumonia with a secondarj^ invasion with B fi ledlander Others 
are chronic lung abscesses with mixed infections, or tubeiculous cavitations 
with secondaiy B fjiedlandet infections Still other cases are metastatic 
lung abscesses from a primary'' focus of infection within the abdomen A 
case of lobar pneumonia recently reported by Bensley ® seems to us to have 
been due to pneumococcus type II and the B fi ledlandet invaded the blood 
stream only preagonally Two of the largest and best described groups of 
B fnedlander pneumonia were reported recently by Solomon ® from Bel- 
levue Hospital and by Bullowa ^ from the Hailem Hospital, New York 

It IS beyond the scope of this paper to review the voluminous literature 
upon this organism, except to state that it has been found in almost every 
part of the body Yet almost every textbook of bacteriology and clinical 
medicine continues to lay stress upon its relationship to pneumonia and most 
of them state specifically that it may cause a severe, often fatal, but rather 
rare form of the disease They usually mention some of the other sites of 
infection (Zinnser,® Jordan,® Park, Williams and Krumwiede,^® Topley 
and Wilson.^ British Medical Research Council,^® Ford,^® Stitt, “ Zinnsei 
and Bayne-Jones 

In this paper we have prefeired to call the organism B fnedlander in 
pieference to the synonyms which associate it with pneumonia and to such 
descriptive designations as Bacillus rnucosus capsnlafus and, for a subgroup, 
Bacillus acidi lactici Formerly we did not attempt to differentiate between 
the various tvnes of Fnedlander organisms because of the lack of clear cut 
bacteriological criteria Moie recently Julianelle has divided the B fned- 
lander into three groups, A B, and C, according to their serologic reactions 
Some of the strains were identified sei ologically by cross agglutination with 
pneumococcus type H serum (Avery, Heidelberger, and Goebel The 
classification by Julianelle is being followed closely in our laboratory, but 
sufficient information is not yet available regarding the pathogenicity of the 
various types For this reason, gram-negative bacilli showing well de- 
fined capsules and typical “ gum drop ” and stringy colonies on solid media 
were considered to belong to the B fnedlander group, provided these char- 
acteristics persisted for at least 3 to 4 passages through artificial media 
It should therefore be undei stood that the term B fnedlander employed in 
this report implies the Fnedlander group of encapsulated gram-negative 
bacilli 
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Respiraiory Tract 

The piesence of B fiicdlaiidci in stained spieads made fiom the sputum 
or the lung of a patient with pneumonia probably larely escapes detection 
Because of the tiaditional association of this gi am-negative bacillus with 
pneumonia, its obseivation anywheie in the lespiratoiy tract usually lesults 
in Its prompt identification by means of the capsule stain 

On the othei hand, so stiong is the influence of medical tiadition that 
gram-negative bacilli encounteied m the intestinal tiact oi in the biliaiy oi 
urinary passages aie apt to be associated with the colon-typhoid group of 
bacteria and to be inoculated foi identification upon the vaiious sugar media 
Unfortunately, many strains of B fi icdlandci and of B cob form acid and 
gas 111 identical sugai media Unless a capsule stain is made or attention 
is attracted by the mucoid chaiacter of the surface growth on solid media, 
observations upon sugai media may result in confusing the organism with 
the colon gioup We can conceive of no better explanation for the con- 
spicuous attention which B fiiedlandci continues to receive in bacterio- 
logical obsenation upon lespiiatory tiact infections and the lelative neglect 
of the moie important role played by this oigamsm m infections of the ab- 
dominal cavity 

In repoiting cases of pi unary B fiiedlandci pneumonia, it is important 
to exclude the following 

1 Secondary invasions (often picagonal) in cases of piimary pneumo- 
coccus pneumonia 

2 Influenzal pneumonia with secondaiy invasion of the affected lung 
by B fiiedlandci and a vaiiety of othei oiganisms 

3 Chronic bronchiectases, lung abscesses and tubei culous cavitations in 
Avhich a secondary B fiiedlandci infection has occurred 

4 Metastatic infections of the lung fiom a piimaiy focus of B fiicd- 
landei infection within the abdomen 

In the authentic cases of B fiiedlandci pneumonia, the cut suiface of 
the consolidated lung may apiieai peculiaily mucoid Micioscopicallj^ the 
exudate in the alveoli presents a moie mucinous appeal ance than the usual 
pneumonic lung and may contain laige numbeis of encapsulated gram- 
negative bacilli The organisms may also be present m large numbers m 
the mteralveolai capillaries 

Table I 

Bacillus F) icdlandci Iiiftctions 
198 Cases 



Number 


Bacteremia 

Site 

of Cases 

Mortality 

No Died 

Gastrointestinal tract 

61 

8 (16%) 

1 1 

Genito-unnary tract 

50 

6 3 

Biliary passages and liver 

46 

14 (30%) 

6 5 

1 1 

1 1 

1 1 

Lungs and upper respiratory tract 

25 


Miscellaneous skin, meninges, etc 

10 


Vagina, uterus and adnexa 

6 
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In oui senes of 198 infections, we have had only two cases of pneumonia 
in which the clinical and bacteriological evidence during life left no doubt 
that 5 ftiedlande) was the pi imary cause of the pulmonary infection The 
laiity of primary Fiiedlandei pneumonias is indicated by the fact that these 
are the only two proA’^ed cases obseived at the Mount Smai Hospital, New 
York, duiing a peiiod of 36 years In seven other cases of lobai or bion- 
chopneumonia, B fjiedlanda was recoveied from the sputum oi lung duimg 
life m association with pneumococci or streptococci 

The oigamsm was also lecoveied occasionally fiom pneumonic lungs at 
necropsy in association with othei bacteiia, usually pneumococci oi stiepto- 
cocci It may theiefore have been a secondary invader oi a postmoitem 
contamination Oui experience leads us to believe that B fiiedlander may 
at times gain entiance into the body preagonally fiom the intestinal tract 
Postmortem spreads and cultures from pneumonic lungs are therefoie of 
little value 

Otha Infections of the Respvatoty Tiact Aside fiom the nine cases 
of pneumonia, of which only two are piimaiy infections, the oigamsm was 
isolated 16 times from other infections of the respiratory tiact during life 
The cases were as follows 


Pharyngitis 

Acute otitis media and mastoiditis 

Chronic otitis media 

Suppurative sinusitis 

Thornwald abscess of the nasopharjnx 

Infected thyroglossal cyst 

Submental abscess 

Pleural effusion of cardiac origin 

Pleurisy with effusion 

Chronic lung abscess 

Empyema thoracis 


1 

3 

1 

3 (one with meningitis) 

1 

1 

1 

1 (contamination) 

1 (probably a contamination) 

1 

2 (one probably a contamination) 


One of the cases of mastoiditis developed a B fi ledlande? meningitis and 
a bacteremia 

The nine cases m which the organism was isolated from an infection m 
the nasopharynx, the sinuses or the ears contrast numerically with the 163 
B fnedlander infections of the abdomen, of which 61 were due to perfoia- 
tive lesions of the intestines 

The organism is occasionally encountered m the normal flora ot the 
upper respiratory tract and is undoubtedly responsible at times for intec- 
tions in the sinuses and the ears Because of the much greater frequency of 
Its occuiience in the intestinal tract, our expeiience inclines us to regaid its 
occasional presence in the uppei lespiratoiy tract with suspicion as a pos- 
sible contamination, or as a secondary invader Even wdien found re- 
peatedly in pure culture from infected sinuses or ears, it may haAe been in- 
troduced by previous instrumentation 

Dr Lee Hurd has recently called attention to the fact that 25 years 
ago B f) icdlandc) infections of the upper respiratory tract, the sinuses and 
the ears w^ere not such larities as they are toda} Comparatne statistics of 
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25 years ago and of today reveal a striking diminution in the frequency of 
this type of infection The use by many of the pioneer specialists of un- 
sterile instruments with unsterile hands may possibly have been the means 
of causing secondar)^ infections of the eai, nose and throat by the introduc- 
tion of B fuedlande) and othei organisms derived fiom the intestinal flora 
Since the universal introduction of modern aseptic technic into otolaryngo- 
offlce practice, these bacteiia are larely encountered m infections of the 
upper respiratory tract 

The occurrence of B fticdlandci in ozaena and rhinoscleroma is now 
generally regarded as a secondar)^ im^asion of no causal significance We 
venture to suggest that the organism has been mti oduced m these cases from 
the intestinal tract by nose picking, a habit almost n resistible in this type of 
nasal trouble 


Intestinal Tract 

B f)icdlaiidei is commonly found in the intestinal tract It has been 
isolated from the stool m some cases of enteritis (Berthelot and Bertrand,'® 
Jampohs, Howell, Calvin and LeAenthal,®® Abel,*' Zinnser®) We hare 
made no systematic effort to determine the frequency of the encapsulated 
gram-negative bacilli in the intestinal flora, but Dudgeon has found it in 
the feces of 5 5 per cent of normal and abnormal individuals Kendall 
regards B fiicdlaudci as an almost constant habitant of the intestinal tiact 
of nurslings, common in the intestinal contents of bottle fed infants and 
frequently present in small numbers m the adult intestinal tract 

It is, therefore, not surpiising that we encountered the Fiiedlander bacil- 
lus most frequently m infections arising primarily fi om the intestinal tract 
In most instances the intraabdominal infection was due to a perforative le- 
sion of the intestine or the appendix We are able to leport 61 cases of this 
type The number was limited only by the fact that cultures were usually 
omitted by the surgeons m intraabdominal suppurations due to perforations 
of the appendix or other parts of the intestinal tract 

Of the 61 instances in which the intraabdominal suppuration was ap- 
parently due to this organism, 53 weie appendicitis abscesses In 16 in- 
stances, it was associated with one oi more other organisms characteristic 
of the intestinal flora, most frequently B coh The organism was also re- 
covered m subphrenic collections of pus and m peritonitis of appendiceal 
origin, peritonitis complicating an intestinal obstruction, peritonitis due to a 
perforating carcinoma of the cecum, pehuc abscess secondary to a sigmoid 
diverticulitis with vesico-sigmoid fistula and perirectal abscess In spite of 
the irregularity with which cultures were made in abdominal infections of 
intestinal origin, our experience indicates that B fucdlando is far more 
commonly encountered in infections aiising from perforative lesions of the 
intestinal tract, particulaily the appendix and large intestine, than in infec- 
tions of any other organ 
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Biliary Tract 

Cholecystitis and Cholangitis Fnedlander infections of the gall-bladder 
and bile passages and liver abscess due to this organism have been recorded 
by Carnot, Dumont and Lebert,*’* Brouardel,^® Hegler and Nathan and 
others In contrast to the relative rarity of respiratory tract infections due 
to B fiiedlandei , we are able to report 46 cases of suppurative infections of 
the biliary tract The pus m the infected gall-bladder or common duct is 
usually thin and presents no distinctive characteristics In some instances 
it IS thick and mucoid and has a faint foul odor Gangrene of the gall- 
bladder wall and pencholecystic abscesses are observed as m other types of 
infection 

B fitedlandei was present in the pus m pure culture m 43 of the 46 cases 
of cholecystitis and cholangitis In two instances it was associated with 
B coll and in one with B coh and B pi oteiis 

Mechanical Pi edisposing Causes Gall stones were present in the gall- 
bladder or common bile duct in 38 of the 46 cases In two other instances, 
the common or cystic duct was obstructed by carcinoma It is of interest to 
note that B fiiedlandei infection of the gall-bladder or biliary passages oc- 
curred without any obvious predisposing cause only in six cases m the en- 
tire series This suggests that the excretion of the organism by the liver, 
whenever it gams entry into the portal circulation, is usually accompanied 
by little danger of infection of the biliary passages — unless there is biliary 
stasis due to a mechanical cause such as calculus or neoplasm 

Mortality Our observations reveal a strikingly high mortality for 
biliary tract infections with this organism Fourteen of the series of 46 pa- 
tients died, a mortality of 30 per cent This extremely high mortality was 
due m part to the unusually frequent occurrence of cholangitic and pyle- 
phlebitic liver abscesses, secondary to the infection of the gall-bladder or 
biliary passages 

Liver Abscess In 10 of the 14 fatal cases one or more liver abscesses 
were revealed by operation or necropsy In four, the liver abscesses were 
due to an ascending suppurative cholangitis Two were produced by direct 
extension from the infected gall-bladder or the associated pencholecystic 
abscesses Four were of pylephlebitic origin The suppurative pylephle- 
bitis arose m three of the cases as a result of the suppuration in the gall- 
bladder and common bile duct In one case, a pylephlebitic liver abscess 
was secondary to an acute gangrenous appendicitis Except for this one 
instance, all cases of liver abscess due to B fnedlander developed as a result 
of a primary infection m the gall-bladder or biliary passages 

In five of the 10 cases, the liver suppuration gave rise to a bacteremia, a 
remarkably high incidence In three of these cases, necropsy revealed that 
the organisms had gained access to the blood stream because of a secondary 
suppurative phlebitis of an hepatic vein adjacent to the abscess 

Metastatic Lung Abscesses Multiple lung abscesses were present as a 
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complication in three of the cases complicated by liver abscess, in two of 
which the blood cultme was positn^e One of the cases ot metastatic lung 
abscess developed an empyema of the pleura which leqmred thoracotomy 
In a case of suppuiative pylephlebitis of the right portal vein and subphrenic 
abscess a pleural effusion developed m the right pleural cavity, which became 
infected only after transpleural aspiration of the subphrenic abscess 1 here- 
aftei, a pure culture of B fnedlando was obtained from the pleural cavity 
When B fuedlandei is cultuied fiom a lung abscess or an empyema of 
the pleura, the possibility must be consideied that the abscess of the lung or 
pleuia ma} be metastatic fiom a primary suppuration of the liver 


Urinary Tract 


The oigamsm has been repeatedlv described as the cause of infections 
of the genito-urinaiy tiact ( Chian, Paik, Williams and Krumwiede,“ 
Vilheie,"® Beitrand-Fontame and Paiher,-® Alontt-Saavedro, Howaid,^‘ 
Alacaigne,®" Speck, Halban In our experience the B fiiedlando in- 
fections of the gemto-ui mary tract are somewhat more frequent than those 
of the gall-bladdei , hvei and biliary passages We are able to repoit upon 
50 infections of the urinaiy tract, compared with 46 cases of infection of the 
biliary tract Although the B ft icdlandct is usually found in the liver and 
biliary tract infections m pure culture, it is more commonly observed in the 
infections of the kidney and the urinar) passages in association with B cob, 
B alkahgenes, B pyocyaneus, or the enterococcus Like B fticdlandei, 
they are derived piiinaiily fiom the intestinal flora Alixed infections with 
one or more of these oiganisms weie present m 13 of the SO cases In one 
of the cases the blood as well as the urine contained both B cob and B ft itd- 
landei 

Table II 


Mechanical Obstruction as a Predisposing Factor in Excretory Infections with B fi udlaudcr 


Biliary passages and liver 

Stones in common duct or gall-bladder 
Neoplasm obstiucting common duct 
No obstruction 


Total number of cases 46 
38 
2 
6 


Urinary tract 

Stones in urinary tract 

Obstruction due to carcinoma of tlie bladder 

Obstruction due to adenoma of the prostate 

Mixed infection in tuberculosis of kidney 

Hoiseshoe kidney 

Kinking of ureteio-pelvic junction 

No obstruction 


Total number of cases SO 
37 
1 
2 
2 
1 
1 
6 


Pt edisposmq Causes As m the biliary infections, mechanical stasis m 
the urinary passages was a common predisposing factoi , being present in 44 
of the 50 cases Altliough in the biliary tiact the cause of stasis was either 
calculi or neoplasm, m the uimary tiact infections a greater variety of me- 
chanical causes played a role Uimaiy calculi were by far the most com- 
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mon contributory cause, but other factors were carcinoma of the bladder in 
one case, adenoma of the prostate in two, tuberculosis m two, horse shoe 
kidney m one and kinking of the ui etero-pelvic junction in one case Ap- 
parently the organism is excreted by the kidneys Avhenever it gams entry 
into the systemic circulation, but even under these ciicumstances it is not apt 
to cause an infection in the urinary passages unless there is urinary stasis 
due to a mechanical obstruction 

Moitahty The mortality late of B friedlando infections of the 
urinary tract is lower than that of similar infections of the liver and the 
biliary passages Eight of the 50 patients died of the infection, a mor- 
tality of 17 per cent, compared with a death rate of 30 per cent m our biliary 
series In three of the eight patients who died, the blood culture was posi- 
tive during life However, two patients lecovered who had a single posi- 
tive blood culture during the course of their urinary infection and a third 
patient recovered although blood culture had been positive on two occasions 

Female Genital Tract 

Uterine and tubal infections with this bacterium haAe been lepoited b) 
Scheyer and Howard and cases of postabortive sepsis by Reichert 
Our expel lence is limited to fir e cases of suppurative salpingitis or salpingo- 
oophoritis complicated by pelvic abscess from wdnch a pure culture of the 
organism was recovered, and to one case of lecto-vaginal fistula following 
colpotomy It is reasonable to believe that the infection m some of these 
cases spread to the uterus and adnexa from the adjacent rectum or colon 
In one case of postabortive infection, the organism was probably introduced 
during instrumentation by contamination with fecal matei lal 

B rRIEDLANDER BaCTEREMIAS 

The hteiature contains many reports of cases of Fnedlander bacteremia 
(Lenhartz,®^ Canon,®® Clairmount,®® Chian,®' Conradi,'*® Caussade, Joltrain 
and Surmount,^^ Beco,^® Apelt,'*® Wehrsig,'*'* Mason and Beattie,^”' Colombe,^® 
Lereboullet and Denoyelle,'*' Lereboullet and Pierrot,*® Breitkoff,*® Sisson 
and Thompson,®® Belk ®*) In Heglei and Nathan’s ®® and Courmount, 
Dujol and Devic’s ®® cases, the poital of entry was an infection of the gall- 
bladder or bile passages, m Chian’s ®^ case an ascending suppurative ne- 
phritis, in Conradi’s *® an umbilical \em infection and m one of Leieboul- 
let’s *® three cases we suspect the urinary tract In some of the repoited 
cases, the poital of entry for the bacteremia w^as not ascertained during life 
(Abel-*) 

Libman ’'■® obtained positive blood cultures only three times among o\ er 
40 cases of suppuratne pjlephlebitis and in one of the three instances, the 
bacteremia was due to B /? ledlando On the other hand, the organisms 
Avhich he encountered most commonly in the blood stream in cases of pjelo- 
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nephritis arising without any antecedent manipulation m the genito-unnary 
tract were the colon bacillus and the Friedlander bacillus He emphasized 
the fact that the latter is at tunes mistaken for the colon bacillus, because a 
proper capsule stain necessaiy foi its identification is not employed 

Cases of B fiicdlandc) bacteieniia with recovery have been described by 
Courmont, Savy and Charlet,'’^ Mitchell and othei s Crohn reported a 
case of acute B fi icdlaiido endocarditis, the poi tal of entry being a pyelitis, 
and Schoeppler described a case of pericarditis 

We can repoit 16 cases of B f)iedlande} bacteremia, of which four re- 
coveied A fifth case lecovered from the bacteremia only to return to the 
hospital subsequently with a secondar)'^ (B fucdlando) osteomyelitis of 
a vertebra fiom which he died In 14 cases the organism was present in 
the blood during life in pure culture, in one it was associated m the blood 
with B coll and in another with several intestinal bacteria 

Poitals of Entiy Of the 16 cases of B fiiedlander bacteremia, six 
are from infections of the liver and biliary tiact, six from infections of the 
urinary tract, one fioni an acute otitis media complicated by mastoiditis and 
suppurative meningitis, one from a postoperative meningitis probably due 
to fecal or skin contamination duiing convalescence from an operation for 
spinal cord neoplasm and one from an infection of the gynecological tract 
In one other case, the organism was recovered in a blood culture from a 
patient with aplastic anemia only two and a half days before death The 
blood culture also contained colonies of Staphylococcus albus and Stiepio- 
coccus alpha so that we are probably justified in concluding that this case 
repiesented a preagonal blood invasion m a patient dying slowly of a wast- 
ing and debilitating disease 

It IS of particular interest to note that no case of bacteremia in our entire 
series had its origin in a primaiy lung infection and only one in the upper 
respiratory tiact (otitis and mastoiditis) However, others have reported 
instances of B fi ledlandei bacteremia complicating pneumonia 

In the case of bacteremia which followed an ear infection, there was 
doubt (1) whether B fiiedlander had gained access to the ear as a result 
of an acute nasopharyngitis and sinusitis, or (2) whether some other or- 
ganism has been the primary infective agent in the otitis and the B fiicd- 
landei had been introduced secondarily at the time of the myringotomy, 10 
days after the onset of the otitis The mastoiditis developed four days after 
the myiingotomy Signs of meningitis began almost four weeks later and 
the patient died of this cause within another week 

Bacteremia Complicating Liver and Biliary Tract Infections 

Six cases of bacteremia were observed among 46 B fi ledlandei infec- 
tions of the liver and biliaiy passages Five died of the infection One 
recoveied and was lepoited to be well four months after discharge from the 
hospital 
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It IS impoitant to note that multiple abscesses of the liver weie found 
at necropsy in all five of the fatal cases In two the liver abscesses were 
pylephlebitic and in the other three cholangitic oi cholecystic in origin In 
the patient who recovered, the hvei at operation seemed clinically to be 
normal A cholecystitis and cholangitis was found and drainage of the 
gall-bladder was followed by recovery from the blood stream infection 

In three of the six cases of liver abscess with bacteremia, the organism 
gained access to the general circulation only after the development of a 
suppurative thrombophlebitis of adjacent hepatic veins 

In all six cases of bacteremia complicating liver and biliary tract infec- 
tions, the organism was excreted by the kidneys and could be recovered fiom 
the urine Five developed secondary excietory Fnedlander infections of 
the urinary tract 

Bacteremia Complicating Infections of the Urinary Tract 

In our experience, bacteremia due to B fi ledlandei arises as frec[uently 
from infections of the kidney and urinary passages as from the biliary tract 
This complication occurred m six of our 50 cases of B fuedlandei infec- 
tions of the kidneys or urinary passages 

Fortunately, blood invasions from this source are often transient, so 
that three of our six cases recoveied In two of the recovered cases, the 
organism was recovered from the blood stream only on the day following 
a so-called urethral oi ureteral chill 

In one of the three fatal B fi ledlandet bacteremias of renal origin, the 
blood stream infection cleared up spontaneously so that the patient was dis- 
charged from the hospital apparently cured This is the patient previously 
mentioned who returned eight weeks later because of a metastatic osteo- 
myelitis of a vertebra and died of a secondary B ftiedlandei bacteremia 
from this source 

Bacteremia from Intestinal Tract Infections 

In spite of the fact that the B fi ledlandei is a normal habitant of the 
intestinal tract and that it is found most commonly in pyogenic infections 
of the abdominal cavity due to perforative lesions of the intestines and ap- 
pendix, It rarely enters the blood stream from this site In one instance in 
our experience, which we have already mentioned, it entered the blood stream 
preagonally two and a half days before death in a patient dying of aplastic 
anemia 

Summary 

The Fnedlandei gioup of encapsulated gram-negatne bacilli usually gam 
entry into the body from the intestinal tract For this leason they are fre- 
quently encountered in abdominal suppurations due to perforative lesions of 
the appendix and the colon 
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Like B coll and othei inteslinal sapiophytes B f}iedlan(Ict may enter 
the systemic oi the portal ciiciilation and be excieted by the kidneys oi the 
liver Undei these ciicumstances, excretory infections aie apt to occur if 
there is stasis of urine or bile due to the piesence of a calculus, a neoplasm 
01 other mechanical factoi A piedisposmg mechanical factor was present 
in 84 of the 96 cases of excictory infections of the uiinary and the biliary 
passages 

The moitality of B fucdlando infections of the abdominal viscera is 
high There were eight deaths among 50 uimaiy tract infections (16 pci 
cent) and 14 deaths among 46 infections of the bihaiy tract (30 pei cent) 
The isolation of B fi ledlandci , especially from infected bile, is theiefoie 
of grave piognostic import 

In uimar}'- tract infections, 5 fncdlandci is often associated with ^ cob, 
B p}otcu's B pyocyanewi, enteiococcus or othei bacteria belonging to the 
intestinal floia In biliaiy infections this association is uncommon and the 
organism is usually recovered in pure cultuie 

B fucdlando is encountered infiequeiitly in infections of the vagina, 
uterus and female adnexa, to which it may gam access by direct extension 
or by lymphatic or hematogenous cairiage fiom the intestinal tract In 
some instances it is piobably introduced as a contamination from the ad- 
jacent rectum or anus by insti umentation or during self induction of 
abortion 

Primary B f> icdlando infections of the lungs and the upper respiratoiy 
tract aie clinical laiities, m comparison with the f requeue} of infections 
of the abdominal visceia 

Sixteen cases of B fucdlando bacteremia aie lepoited, of which 12 
developed from infections of the biliary or the urinaiy tract Most of the 
cases of bactei enna which ai ose from cxtrarenal sites of infection developed 
a secondary excietoiy infection of the urinary tiact during their clinical 
course Recoveiy was common m the bactei emias of renal oiigm, and un- 
usual 111 blood infections aiismg from the hvei and biliaiy tract and other 
extraienal sites 

Conclusions 

This leport of 198 B f? icdlando infections indicates that the oiganisin 
IS predominantly associated with abdominal infections, especially suppuia- 
tions due to perfoiations of the appendix and colon, and next most fre- 
quently with excretoiy infections of the biliary and the urinaiy tract In 
this respect it conforms pathogemcally with B cob and othei gram-negative 
bacilli of the intestinal flora In comparison with the fiequency of Fried- 
lander infections of the abdominal visceia, infections of the lespiratory tract 
with this organism are relatively uncommon 

It is therefore recommended that the teims Bacillus pneumoniae and 
Pneumobacillus be abandoned because they have served to perpetuate a 
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wrong conception of the essential role of the bacillus of Fnedlander in in- 
fections, and that the bactei lological designation Klebsiella pneumoniae be 
changed to Klebsiella Fi ledlandei i 
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THE BLOOD PRESSURE IN STENOSIS AT THE 
ISTHMUS (COARCTATION) OF THE 
AORTA, CASE REPORTS ' 

By John T King, F A C P , Baltnnoic, Moiylaiui 

It lb Mcll known that the aitciial picssmc m the aims m cases of con- 
genital stenosis at the isthmus of the aoita is fiequcntly highei than the 
normal This is so often the case, that the impression is more oi less cur- 
rent that hypertension in the arms is a necessar> part of the diagnostic pic- 
tuie, and that investigation of all cases of hypertension will lead to recogni- 
tion of all cases of isthmus stenosis Gossage has said “ No doubt m 
these cases the blood pressure is always high, so as to oecreome the difficulty 
of getting the blood thiough the nairow aiterial channels” Lew is, le- 
feriing to instances of slight constiiction and to cases of coarctation com- 
plicated by caidiac embari assment, is of the opinion that ” if w'e note these 
cases as natural exceptions then it is true to state that most cases, perhaps 
all uncomplicated cases, of coarctation of the aorta of the adult t}pe piesent 
high blood pressure, the statement applies to both s^stohc and to so-called 
diastolic readings ” 

That such vie\vs aie in accoid wuth the facts in a large propoition of the 
cases IS readily demonstiated My owm experience is peihaps rather hpical 
of 12 original cases w'hich I have examined, theie w'as an absolute hyperten- 
sion in the arms in 10, the pressure Avas not determined in one, Avhile in 
another it Avas normal (last case in the series heicAvith leported) The 
occasional occuirence of such findings as those in case 5, in AAdnch the 
pressure in the arms, Avhile higher than that in the legs, is nevertheless AVithin 
normal limits, together Avith some interesting findings among the cases al- 
ready reported, aviII suggest a modification of the geneial opinion that the 
finding of hypertension affoids the most important clue to isthmus stenosis 
In order to deteimine the significance and relative incidence of normal 
blood piessure in coaictation, I haA'^e reviCAved the hteratuie and have ana- 
lysed all the pressure leadings that are accessible With this analysis, I 
shall report briefly five heretofore unieported cases, including that of the 
patient with normal pressure 

The first blood pressuie leadings m this condition seem to haAe been 
made by Potain and Bureau m 1892, folloAved in 1893 by an obserA'^ation 
b)’’ Steiner At the piesent time 170 such reports have been found 

Blood piessure leports divide themseh'-es into foin general categories 
The fiist group consists of those cases in Avhich h3pertension Avas deinon- 
* Received for publication March 25, 1937 * 
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stiated in both arms, the second gioup contains cases in which hypei tension 
was reported but in winch the pressure was determined from one arm only 
Doubtless a number of cases of this type would have been found to ha^e 
elevated pressure in both aims, had a more complete report been given, hence 
would have appeared in table 1 However, there is a group (table 4) m 
which there was a hypertension m the right arm, with normal pressuie m 
the left because of the possibility that some cases m table 2 might have 
been of the same type as the cases in table 4 or table 1 if the pressuie had 
been determined m both aims, it seems safei to leave all cases of unilateial 
pressuie repoits m a separate group (II) 

Tables 1 and 2 consist of cases with the moie orthodox pressure findings 
— a definite hypertension m one or both arms and comparatively low pres- 
sure with feeble pulsations in the legs 

Of the adult hypei tensive patients m table 1 the average piessure m 
the right arm was found to be 190 systolic and 92 diastolic, that m the left 
arm 185 systolic and 94 diastolic Such a difference has been noted m 
previous reports and has been thought to be due to slowing of the blood 
stieam as it passes the mouth of the left subclavian artery, a condition due 
to the proximity of the coarctation to the left subclavian The average pres- 
sures m the legs were not unlike, being 125 systolic and 93 diastolic m the 
right, 120 systolic and 89 diastolic m the left (table 1 ) 

In table 4 is found a group of cases of unusual interest inasmuch as 
there is a marked disparity of pressure m the two arms, that of the left 
being within normal limits This statement should be qualified by pointing 
out that there was a diastolic hypertension in the left arm in four of the 
10 cases of table 4 Moreovei, the case reported by East'^ (numbei 5) 
IS an exception to all lules, since the pressure is substantially higher m the 
left arm than m the right As theie was no autopsy, the explanation of 
this bizarre finding is not known 

A possible mterpietation of the other nine cases of table 4 is sug- 
gested by Parkes- Weber and Knop in discussing the case of Turkmgton 
(number 8 in this group) These authois quote D E Bedford, who de- 
scribed a case m the Museum of the Heart Hospital, London, m which 
there was observed a fibrotic stenosis at the origin of the left snbclavian 
artery 

It seems probable that the cases m table 4, excepting that of East 
(number 5), had an isthmus stenosis complicated by involvement of the 
mouth of the left subclavian artery in a stenosmg piocess In cases of 
“ persistent isthmus ” the mouth of the artery and the isthmus might well be 
involved in a single anomaly 

The cases in table 3 deseive especial note, as here are 19 cases in 
which the arm pressure was within normal limits I have included my own 
obseivation (case 5 in the appended series) Nine cases were substan- 
tiated by autopsv It should be stated that no note was found in some of 
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Cases or Coarctation or the Aorta trom 1892 to 1936, with Blood Pressure Readings 

Table 1 


Blood Pressure 140 (S) or More m Each Arm 


No 

Author 

Sex 

Aec 

Blood Pressure 

- Color 

Autopsj 

Arm 

Leg 

1 

Baker, T W and 
Shelden, W D 

F 

25 

R 182/82 

L 176/74 

R pop 118/- 
L pop 128/- 

W 

No 

2 

1 

Blackford, L M 

M 

30 

R 200/110, 158/100 

L 180/- 

R 120/- 
L 135/- 

\V 

No 

3 

1 

1 

Blackford, L M 

M 

16 

R 164/56 

L 162/62 

R 80/60 

W 

No 

4 

Blackford, L M 

M 

16 

R 180/100, 160/76 

L 165/100, 156/82 

R 108/60 

W 

No 

5 

Blackford, L M 

M 

46 

1 

1 

R 158/96 

L 154/98 

R 102/80 

L 106/88 

W 

No 

6 

Blackford, L M 

r 

16 

R 180 206 176 

86 ’ 90 ’ 104 

L 172/102 

R 90/60 

W 

No 

7 

Blackford, L M 

r 

22 

R 168/94 

L 164/90 

1 

R 102/88 

L 98/84 

\v 

No 

8 

Brown, J W 

F 

30 

R 180/20 

L 150/20 

100/- 

w 

Yes 

9 

1 

Carnett, J B and 
Howell,] C 

M 

75 

R 180/80 

L 160/80 

R 140/96 

L 100/80 

\v 

j 

No 

10 

Codvelle and Henri 

M 

21 

R 230/120 

L 230/120 

R 120/90 

L 120/90 

w 

No 

11 

Eppinger, E C and 
Midelfart, PAH 

M 

33 

R 150/80 

L 154/90 

R pop 122/94 

L pop 120/90 

w 

No 

12 

Eppinger, E C and 
Midelfart, PAH 

F 

28 

R 300/125 

L 290/130 

R 135/100 

L 110/90 

w 

No 

13 

Eppinger, E C and 
Midelfart, PAH 

1 

F 

[32 

1 

1 

1 

1 

i 

R 140/90 

L 152/120 

2 mos before 

R 116/88 

L 135/90 

R pop 102/88 

L pop 100/88 

2 mos before 
same as above 

w 

No 

14 

Evans, W 

M 

23 

R 165/95 

L 155/95 

145/- 

w 

No 

15 

Finesilver, B 

M 

26 

R 230/110 

L 150/110 

R 120/98 

L 105/80 

w 

Yes 

16 

Flexner, J 

M 

1 

19 

R 238/128 

L 238/128 

On subsequent 
occasions 

R 178/90 

L 178/90 

96/72 at time of 
latter brachial 
reading, but no 
pop readings 
could be ob- 
tained conse- 
quently upon re- 
peated attempts 

w 

No 
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Table I — Conhnued 



Author 

Sex 

Age 

Blood Pressure 

■ Color 

Autopsy 


Arm 

Leg 

17 

Follet and Caille, E 

M 

17 

R 210/120 

L 210/120 

R 110/90 

L 115/95 

w 

No 

18 

Gasser, K R 

Subsequent observa- 
tions by J T King 

M 

M 

20 

20 

3 readings in hr 
208-190-210 
116-118-120 

R 160/110 

L 156/120 

“Hypotension or 
inability to re- 
cord pressure in 
lower extremi- 
ties ” 

R 142/136 

L 140/136 

Both pop barely 
audible 

w 

No 

19 

Grollman, A and 
Ferngan, J P , Jr 

M 

25 

R 162/81 

L 176/98 

R 109/80 

L 113/78 

w 

Yes 

20 

Hamilton, B E and 
Stewart, C C , Jr 

M 

IS 

R 170/84 

L 170/84 

95/- 

w 

No 

21 

Hampson, A C 

M 

12 

R 145/75 

L 145/75 

88/- 

vv 

No 

22 

Hesdorffer, M B 

M 

18 

R 180/80 

L 190/90 

100/80 

w 

No 

23 

Hodann, C 

M 

44 

R 170/60 

L 165/50 

R 120/- 

w 

No 

24 

Hunter, D 

M 

14 

R 165/90 

L 155/85 

none taken 

w 

No 

25 

King, J T , Jr 

M 

35 

R 180/106 

L 180/98 

R 110/- 
L no/- 

w 

No 

26 

King, J T , Jr 

M 

58 

R 210/85 

L 160/85 

2 wks later 

R 170/78 

L 155/70 

R 142/80 

2 wks later 

L 102/90(?) 

w 

No 

27 

King, J T , Jr 

F 

40 

R 168-210 

80-107 

L 173-230 

85-120 

R 140-162 

75-110 

L 120-150 

72-110 

c 

No 

28 

King, J T , Jr 
(Courtesy of Drs 
Cans and Conley, 
Union Memorial 
Hospital) 

F 

18 

R 180/100 

L 195/130 

No definite deter- 
minations could 
be made m leg 

w 

No 

un- 

pub- 

lished 

29 

King, J T , Jr 
(Courtesy of Drs 
Futcher and Padget, 
Johns Hopkins 
Hospital) 

M 

IS 

R 174/94 

L 142/90 

R 100/70 

L 100/70 

w 

No 

un- 

pub- 

lished 

















1806 


JOHN T KING 


Table I — Conlmued 


No 

Author 

Se\ 

Age 

i Blood Pressure 

Color 

Autopsj 

Arm 

Leg 

30 

King, J T , Jr 
(Courtesy of Dr 
Henry M Thomas, 
Jr , Hospital for the 
Women of Mcl ) 

r 

i 

1 

1 

j 

24 

i 

R 160-210 

90-110 

L 160-210 

90-110 

110-140 

70-80 

W 

No 

Un 

pub 

hshtd 

31 

King, J T , Jr 

i 

i ^ 

22 

R 180/102 

L 180/102 

no/- 

w 

No 

Un- 

pub 

lished 

32 

Kmg,J T,Jr 

F 

33 

R 160/90 

L 160/100 

85/80 

w 

No 

33 

Laffont and LafTargue 

F 

42 

R 230/65 

L 230/65 

90/60 

w 

No 

34 

Laubry, C and 

Marrc, L 

M 

1 

29 

R 215-220 

90 

L 220/90 

155/85-90 

L 150/90 

w 

No 

35 

Laubrv, C , Routier, 

D and Van 

Bogaert, A 

m' 

42 

R 200/130 

L 200/130 

none m legs 

w 

No 

36 

Lian, C , Abaza and 
Frumusan, P 

F 

] 

30 

R 300/90 

L 300/90 j 

140/- lower leg 

w 

No 

37 

I ichtenberg, H H 
and Gallagher, H F 

r 

12 

R 210/170 

L 210/170 

18 mos later 

160/90 

never obtained 
in legs 

\v 

No 

38 

Machado, J de 0 
and Maihciro, L 

F 

•^0 

R 350/130 

L 350/130 

1 \vk later 

R 195/85 

L 200/85 

R 120/80 

L 120/75 

1 t\k later 

R 75/55 

L 75/50 

w 

No 

39 

Machido, J de 0 
and Maiheiro, L 

F 

30 

R 190/85 

L 190/90 

3 vrs before 

190/80 (Pachon) 
both arms 

R 150/90 

L 140/90 

3 yrs before 

130/90 (both) 

w 

No 

40 

Moneneff, A 

M 

6 

R 150/100 

L 150/100 

— 

w 

No 

41 

Mussio-Fournier, J -C 
and Barzantini,J -C 

M 

18 

R 235/90 

L 235/90 

3 mos later 

R 160/65 

i R 120/- 

w 

No 

42 

Pierce, W F 

M 

35 

R 14/470 

L 14/866 

diminished pulsa 
tion 

w 

Yes 
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Table I — Continued 


No 

Author 

Sex 

Age 

Blood Pressure 

Color 

Autopsy 

Arm 

Leg 

43 

Piled and Huguenot 

M 

20 

R 165/95 

L 160/90 

R 110/85 

L 100/80 

w 

No 

44 

Purks, W K and 
Robert, W P 

M 

14 

R 195/80 

L 180/70 

unobtainable 

c 

No 

45 

Railsback, 0 C and 
Dock, W 

M 

45 

R 200/100 

L 174/98 

R 164/140 

L 164/130 

w 

No 

46 

Rosier, H 

M 

35 

R 180/90 

L 185/70 

60/- 

1 

w 

No 

47 

Shapiro, M J 
(This case observed 
since age 6) 

M 

17 

R 178/100 

L 170/100 

In later article 
204/100 (R) 

185/100 (L) 

Unobtainable in 
either leg 

w 

No 

48 

Strayhorn, W D 

F 

26 

R 170/70 

L 170/70 

not mensurable 

w 

No 

49 

Taylor, E F 

M 

33 

R 162/90 

L 152/98 

— 

w 

No 

50 

Taylor, E F 

M 

50 

R 260/122 

L 220/160 

R 164/142 

L 134/102 

w 

No 

51 

Thompson, A P and 
Lamb, F W 

F 

5 

R 215-175 

145-120 

L 220-200 

190-160 

125/- popl 

w 

Yes 

52 

! 

Ulrich, H L 

M 

32 

R 210/115 

L 220/115 

14 mos before 

R 194/112 

L 186/108 

R 140/120 

L 140/125 

14 mos before 

R 114/- 
L 124/118 

w 

No 

53 

Ulrich, H L 

M 

23 

R 140/82 

L 140/78 

6 mos before 

154-144 

96-86 

R 104/90 

L 104/90 

6 mos before 
unobtainable 

w 

No 

54 

Vega Diaz, F 

— 

— 

R 210/110 

L 220/120 

R 145/80 

L 125/95 

— 

— 

55 

Vega Diaz, F , Albert, 
C Irigoyen, A and 
Suils, E 

M 

13 

R 210/110 

L 220/120 

R thigh 125/80 

L thigh 125/95 

w 

No 

56 

Wolffe, J B 

F 

7 

R 206/148 

L 145/100 

6 yrs before 

R 180/40 and 170/50 

no pulse felt 

1 

w 

No 
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Cases or Coarctation of the Aorta from 1892 to 1936, with Blood Pressure Readings 

TABL'D II 


Blood Pressure 140(S) or More in One Arm 






Blood Pressure 



No 

Author 

Sex 

Arc 



- Color 

Autopsj 

Arm 

Leg 







1 

Arloing, F 

M 

13 

190 

— 

W 

No 

2 

Assmann, II 

M 

Young 

200/100 

120/100 

w 

No 

3 

Bargi, L 

F 

19 

180/60 

— 

w 

No 

4 

Beatty, J F 

M 

22 

R 160/90 

Unobtainable 

w 

Yes 

5 

Blackford, L M 

M 

20 

R 150/84 

R fern 100/- 

w 

No 

6 

Blumgart, H L , 
Lawrence, J S 
and Ernstene, 

A C 

M 

47 

164/94 

88/76 

w 

No 

7 

Blumgart, II L , 
Lawrence, J S 
and Ernstene, 

A C 

M 

66 

171/96 

123/- 

w 

No 

8 

Bode, 0 B and 
Knop, F 

M 

40 

200/80 

— 

w 

No 

9 

Budaj, L 

M 

SO 

220/70 

Not taken 

w 

Yes 

10 

Davies, G F S 

M 

? 

180/90 

_ 

w 

No 

11 

Dock. W 

M 

45 

190/100 

Feeble delaj ed 
femoral pulse 

w 

No 

12 

Dock, W 

M 

37 

‘‘H}'pertension ” 

Delaj ed femoral 
pulse 

w 

No 

13 

Dock, W 

M 

25 

215/85 

Feeble delayed 
femoral pulse 

\v 

No 

14 

Edelman, A and 
Maron, R 

M 

25 

R R 195/45 

— 

w 

No 

15 

Erdmenger, R 

M 

24 

140/-(in extremis) 

— 

w 

No 

16 

Evans, W 

F 

45 

L 205/120 

R 85/- 

w 

No 

17 

Farris, H A 

M 

11 

144/110 

Unobtainable 

w 

Yes 

18 

Farris, H A 

M 

19 

160/90 

7 yrs before 

120/80 

106 

w 

No 

19 

Fray, W W 

M 

married 

? 

190/80 

— 

w 

No 

20 

Girou\, M and 
Jobin.J B 

F 

20 

220/80 

Not taken 

w 

Yes 

21 

Gossage, A M 

F 

53 

200-225/100 

— 

w 

No 

22 

Graybiel, A , Ash- 
ton, A W , and 
Whito P n 

F 

29 

183/95 

100/70 (calf) 

w 

No 
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Table II — Conltnitci 


No 

Author 

Sex 

Age 

Blood Pressure 

Color 

Autopsy 

Arm 

Leg 

23 

Graybiel, A , Ash- 
ton , A W , and 
White,? D 

M 

24 

162/100 

85/65 (calf) 

w 

No 

24 

Graybiel, A , Ash- 
ton, A W , and 
I\Tiite, P D 

F 

20 

163/100 

115/65 (calf) 

w 

No 

25 

Graybiel, A , Ash- 
ton, A W , and 
White, P D 

M 

28 

177/81 

100/65 (calf) 

w 

No 

26 

Graybiel, A , Ash- 
ton, A W , and 
White, P D 

F 

33 

160/87 

95/60 (calf) 


No 

27 

Hamilton, W F 
and Abbott, M E 

M 

14 

150/50 

— 

w 

Yes 

28 

Hamilton, B E , 
and Stewart, 

C C,Jr 

F 

61 

R 160/100 

1 

120/- dorsalis 
pedis Femoral 
arteries pulsated 
faintly Pop 
not made out 

w 

No 

29 

Hamilton, B E , 
and Stewart, 

C C,Jr 

F 

32 

180 to 210 

no 

Not more than 
100/- above knee 

w 

No 

30 

Hamilton, B E , 
and Stewart, 

C C, Jr 

F 

22 

R 150-206 

90-112 

80/- popliteal 

c 

No 

31 

Hardaway, R M , 
and Sawyer, H P 

M 

38 

300-f- 

Not taken 

w 

Yes 

32 

Hem, G E 

M 

64 

170-180 

— 

w 

No 

33 

Hein, G E 

M 

55 

150/110 

— 

w 

No 

34 

Kovesi, G 

M 

21 

170 (Gaertner) 

— 

w 

No 

35 

Kovesi, G 

1 

F 

17 

220-230 (Riv 

Roc ) 

260-265 R rad 
during attack 


w 

No 

36 

Lanbry, C , Rout er, 
D , and van 
Bogaert, A 

M 

19 

210/70 (wrist) 

110/60 (ankle) 

w 

No 

37 

Laubry, C , Routier, 
D , and van 
Bogaert, A 

F 

24 

140/80 (in course 
of strep sept ) 

None in legs 

w 

No 

38 

Laubry, C and 
van Bogaert, A 

M 

24 

1 230/120 

2 200/120 

3 190/120 

130/100 

w 

No 
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Table II — Continued 


No 

Author 


Age 

Blood Pressure 

Color 

Autopsv 


Arm 

Leg 

39 

Lemon, W S 

M 

22 

185/80 

2 mos later 

192/72 

Could not be re- 
corded 

w 

No 

40 

Lewis, Sir T 

M 

31 

181/123 

106 (pop ) 

w 

No 

41 

Lewis, Sir T 

M 

63 

217/102 

133 (pop ) 

w 

No 

42 

Lewis, Sir T 

M 

37 

215/107 

85 (pop ) 

w 

No 

43 

Lewis, Sir T 

M 

52 

192/97 

117 (pop) 

w 

No 

44 

Lewis, Sir T 

M 

61 

233/103 

135/92 (pop ) 

w 

No 

45 

Lewis, Sir T 

M 

41 

202/99 

120/- (pop) 

w 

No 

46 

Lew IS, Sir T 

M 

43 

192/89 

— 

w 

Yes 

47 

Lewis, Sir T 

M 

49 

213/118 

— 

w 

Yes 

48 

Lian, C , Abaza, 
and Frumusan, P 

F 

20 

180/70-80 

at IS yrs 

160/70 each arm) 

100/60 (oscill ) 

at 15 yrs 

100/60, each leg 

w 

No 

49 

Lian, C , Abaza, 
and Frumusan, P 

M 

18 

160/60 

at 15 yrs 

150/70 

110/50 (low'er leg) 
150/80 (base of 
thigh) 

at 15 yrs 

120/70 

w 

No 

so 

Lian, C , Abaza, 
and Frumusan, P 

M 

13 

170/90 

thigh 130/60 

w 

No 

51 

Loeper and 

Marchal, G 

M 

18 

165/100 


w 

No 

52 

Lommel, F 

r 

38 

190/- 

— 

w 

No 

53 

Mackenzie, G M 

M 

5 

128/78 

— 

w 

No 

54 

Maxwell, J 

F 

33 

270/80 

100/- 

w 

No 

55 

Maxwell, J 

M 

20 

200/110 

Too low to be ac- 
curately re- 
corded 

w 

No 

56 

Maxwell, J 

F 

34 

245/160 

Impossible to ob- 
tain in either leg 

w 

No 

57 

Meerseman, F , 
Bergondi J and 
Andre 

M 

21 

200/110 

100/60 

w 

No 

58 

Minkowski 

M 

23 

300/- R radial 

— 

w 

No 
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Table II — Conhnucd 


No 

Author 

Sex 

Aqe 

Blood Pressure 

Color 

Autopsv 

Arm 

Leg 

59 

Moon, R 0 

M 

17 

180/- 

Pulsation m fern 
was scarcely 
perceptible 

w 

No 

60 

Moga, A , and 
Sireteanu, M 

M 

38 

200/120 

130-110/- 

w 

No 

61 

Moga, A , and 
Sireteanu, M 

M 

35 

150/90 

120/-(ma\ ) by 
oscill 

w 

No 

62 

Moga, A , and 
Sireteanu, M 

F 

30 

170/- (ma\ ) os- 
cillometer 

130/- (max ) os- 
cillometer 

w 

No 

63 

Parkes- Weber, F 

M 

40 

200/85 

— 

w 

No 

64 

Parkes-Weber, F 
and Price, F W 

F 

56 

230-290/- 

— 

w 

No 

65 

Parsons-Smith, 

B T 

M 

24 

144/100 

— 

w 

No 

66 

Pezzi, C , and 
Agostoni, G 

M 

41 

175/125 

1 

— 

w 

No 

67 

Pezzi, C , and 
Agostoni, G 

M 

69 

150/70 

— 

w 

No 

68 

Potain and Bureau 

M 

40 

220-230'- 

— 

W' 

No 

69 

Purks, W K , and 
Robert, W P 

F 

23 

150/105 

Unobtainable 

w 

No 

70 

Read, W T , Jr , 
and Krumbhaar, 

E B 

M 

35 

over 200 

— 

c 

Yes 

71 

Rosier, H 

M 

45 

180/102 

80/- 

w 

Yes 

72 

Routier, D , and 
Heim de 

Balzac, R 

F 

24 

140/80 

None in legs 

w 

No 

73 

Santas, M A 

M 

61 

165/- 

— 

\Y 

No 

74 

Schleckat, 0 

M 

44 

180/50 

— 

w 

No 

75 

Shapiro, M J 

M 

6 

134/80 

Unobtainable 

w 

No 

76 

Starling, H J 

M 

40 

255/148 

— 

w 

No 

77 

Steiner, R 

M 

20 

150-170/- 

— 

w 

No 

78 

Strong, G F 

M 

18 

140/90 (sick v ith 
low fever) 

— 

w 

Yes 

79 

Strong, G F 

M 

38 

220/90 

— 

w 

Yes 

80 

Strong G F 

F 

12 

160/80 

— 

w 

\ es 
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Table II — Conhimcd 


No 

Author 

Sex 

Age 

Blood Pressure j 

_ i 

Color 

Autopsy 

Arm 

i 

Leg 

81 

laylor, E F 

F 

33 

190/60 

could not be 
estimated 

W 

No 

82 

Taj lor, E F 

M 

21 

R 198/90 Later 
168/82 and 

154/64 

Not possible to 
estimate pres- 
sure in fern i 

arteries 

W 

No 

83 

Taylor. E F 

F 

59 

175/110 

A few daj's later 
180/120 

Not taken 

W 

No 

84 

Van den Berg, 
Ileynsius 

F 

29 

250+ 

— 

w 

No 

85 

Walker, W G 

M 

fat 

48 

her 

R 158/82 

L 108/94 

w 

No 

86 

Walker, W G 

M 

son 

18 

R 166/108 

L 130/116 

w 

No 

87 

Wcrlev, G 

M 

35 

150/90 

Slight oscill bet 
no and 100 
(thigh) Tycos 

w 

No 

88 

Wilson, M G 

F 

20 

180-220 

110-130 

120/- (femorals) 

c 

No 

89 

Woltman, H W 
and Shelden, 

W D 

F ! 

44 

150/84 

Lower thigh 

100/- 

w 

No 

90 

Zenoni, C 

M 

66 

205-220/- 

— 

w 

No 


these repoits to identify the arm from which pressme readings were taken 
There are six cases without autopsies in which the pressure was noted from 
an unspecified arm If such leadings weie taken fiom the left aim, a 
hypertension in the light might have been ovei looked Lewis points out 
that heart failure might firing about a fall of previously elevated pressure 
to within normal limits in some cases In 1 5 of the 19 cases in this group 
there seems to have been either circulatory embarrassment, or gross failure, 
oi chronic sepsis, sufficient to have reduced a previously elevated blood 
pressure to normal Blackford’s'* patient (case 3) complained of respira- 
tory distress, including orthopnea, but developed neither cyanosis nor edema 
The patient reported by Canciulescu and Missirhu^* (case 5) was a bo-y 
of 14 yeais, who had had a protracted illness and who came under obser- 
vation with signs of seiious infection, cyanosis and circulatoiy insufficienc> 
Hem seems to have reported a case of coarctation m which the cir- 
culation was compensated and in which a normal arm pressure was found 
His patient complained of some dyspnea and caidiac pain but the circulation 
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Cases of Coarctation of the Aorta from 1892 to 1936, with Blood Pressure Readings 

Table III 

Blood Pressure of Arms Less than 140 (S) 


No 

Author 

i 

Sex 

Age 

Blood Pressure 

■ Color 

Autopsy 

Arm 

Leg 

1 

Anderson, R G , quoted by 
Parkes- Weber and Knop 

M 

44 

112/60 

— 

w 

Yes 

2 

Bahn, K 

M 

40 

115/75 

— 

D 

No 

3 

Blackford, L M 

M 

24 

R 128/88 

L 122/90j 

— 

H 

No 

4 

Bode, 0 B and Knop, F 

M 

54 

120/70 

— 

w 

Yes 

5 

Canciulescu, M and 

Missirliu, V 

M 

14 

115/85 

85? 

w 

No 

6 

Focken, E 

F 

18 

R 115/- 
L 105/- 

— 

w 

No 

7 

Fray, W W 

M 

57 

122/86 

— 

w 

Yes 

8 

Hem, G E 

M 

32 

122/80 

— 

w 

No 

9 

Hem, G E 

M 

60 

120/85 

— 

w 

No 

10 

Hmnchsmeyer, C 

M 

32 

130-110 

95-85 

— 

w 

No 

11 

King, J T , Jr 

F 

25 

R 138/90 

L 120-125/80 

90/80 

w 

No 

unpublished 

12 

Kurtz, C M , Sprague, H B 
and White, P D 

F 

14 

90/65 

— 

w 

Yes 

13 

Kuschelewski , B P , Glikin, M 

I and Sysslin, D M 

M 

40 

115-105 

60-50 

Not taken 

w 

Yes 

14 

Parkes- Weber, F and Knop, F 

M 

54 

125/70 

— 

w 

No 

15 

Pereiras, R , Inclan, R and 
Perez de los Reyes, R 

M 

7 

105/- 

— 

w 

Yes 

16 

Smith, F M and 

Hansmann, G 

M 

17 

120/60 

— 

w 

\es 

17 

Stewart, H L and Bellet, S 

M 

26 

R 126-136 

60 

Not taken 

w 

Yes 

18 

Strassner, H 

M 

36 

130/- R Rad 

— 

w 

Yes 

19 

Umber 

M 

22 

R 101/97 

L 95/92 

— 

w 

No 


seems to have been fairly adequate Unfortunately in this case (number 8) 
no note was recorded as to which arm was used for the pressure determina- 
tion 
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Cases or Coarctation or the Aorta erom 1892 to 1936, with Blood Pressure Readings 

Table IV 


Mived Blood Pressure Readings High in One Arm and Low m the Other 


No 

Author 

Sev 

Arc 

Blood Pressure 

Color 

Autopcj 

Arm 

Leg 

1 

Amberg, S 

M 

16 

172/- and 108/- 

100 and 94 (thigh) 

W 

No 

2 

Amberg, S 

kl 

13 

170/- and 90/- 

Could not be recorded 
by usual means 

w 

No 

3 

Blackford, L M 

F 

44 

R 164/86 

L 126/110 

R femoral 90/80 

w 

No 

4 

Deneke, T 

kl 

46 

R 185-220 
85-90 

L 106-120(?) 

— — 

w 

No 

5 

East, T 

kl 

55 

R 135/100 

L 195/145 

140/105 

w 

No 

6 

HesdorfTer, M B 

AI 

23 

R 178-210 
90-110 

L 108-120 
92-90 


w 

No 

7 

Ratschov, M and 
Arendt, J 

> 

5 

R 155/75 

L 95/60 

90 '85 

w 

No 

8 

Turkington, S I 

ki 

23 

R 210/10 

L 130/80 

110/- 

w 

No 

9 

Villafdfie, A P and 
Menendez, E B 

ki 

20 

R 215/115 

L 115/- 

— 

w 

No 

10 

Woltman, H W and 
Shelden,W D 

•ki 

20 

R 164/86 

I 126/110 

A few slight oscilla- 
tions bet 80 and 90 

w 

No 


Hence, theie is no well defined case so far lecorded m winch the cir- 
culatory compensation was above suspicion and m which the pressure in both 
arms was found to be normal 


Unreported Cases 

Case 1 A young white woman of 18 years was seen at the Union Memorial 
Hospital through the kindness of Dis' Cans and Conley She was admitted at the 
hospital for a lower right quadrant pain 

Past Instoiy was essentially negative, though some mild attacks of palpitation 
following exercise had been experienced over the previous six months The phys- 
ical exaniinatton showed a rather marked exaggeration of all pulsations in the upper 
extremities, especially that of the innominate There was also a well marked pulsa- 
tion m the second right interspace at the sternum, thought to be due to the mammary 
artery Pulsations were felt in both interscapular regions near the scapulae at the 
level of the spines A pulsating vessel of the size of one’s finger was felt on each 
side On the left, it was about tliree inches in length On the right, while definite, 
it was less marked There was a rough systolic murmur in both interscapular regions. 
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being loudest near the first dorsal spine Heaif The P M I was exaggerated. 
Presystolic gallop was heard and a soft apical sj^stohc murmur Cardiac dullness 
was a trifle full to the left, measuring 9 5 cm to the left of the midline, 4 cm to the 
right Pulse was bounding and of good volume at the wrists, but the abdominal aorta 
gave no appreciable pulsation No pulse was felt over the femoral, dorsalis pedis or 
posterior tibial arteries The blood piessitie in the left arm was 195 systolic and 130 
diastolic and m the right 180 systolic and 106 diastolic No definite determination 
could be made in the legs and oscillations of the blood pressure needle were almost 
negligible The elect) ocajdwg)a7n Rate 110 Rhythm regular Conduction inter- 
vals P-R 0 18 second Left axis deviation T-waves upright in Lead I, biphasic 
in II, inverted in III The laboratory findings were as follows 

Urine Sp gr 1 018 Appearance j'ellow and cloudy Acid reaction No al- 
bumin or sugar There were no red cells, white cells or casts, but a large number 
of epithelial cells were seen 

The red cell count was 4,620,000, hemoglobin 102 per cent (Sahh) The white 
cell count was 13,500 with 81 per cent P M N and 19 per cent lymphocytes The 
stained smear showed normal red cells and platelets One c c of phenolphthalein 
intravenously yielded 70 per cent the first hour and 5 per cent the second hour Non- 
protein nitrogen was 29 mg per 100 c c , and fasting blood sugar 140 mg per 100 c c 
Teleroentgenogram show'ed erosion of the inferior margin of the posterior pait 
of most of the ribs, with slight cardiac enlargement to the left 

Case 2 A wdiite woman, married, aged 24, was seen at the Hospital for the 
Women of Mar}dand through the kindness of Dr Henry M Thomas, Jr, who had 
made the diagnosis of coarctation of the aorta The patient w'as a pnmipara, ad- 
mitted to the obstetrical department in May 1934 wdieii about four months pregnant 
The family history was entirely unimportant The past history revealed that the 
patient had been short of breath since childhood and had noticed an occasional sense 
of fluttering and some pain m the precordial area She was not permitted to take 
part in athletics or gymnastic w'ork at school by a physician’s order She was first 
examined in 1929 and was told that she had hypertension Examination at the time 
she was three months pregnant showed blood pressure 200 systolic and 100 diastolic 
The urine was clear One month before delivery, non-protem nitrogen of the blood 
was 24 mg per cent In November 1934, the patient entered the hospital and after 
the first stage of labor, lasting 11 hours, was delivered readily by low forceps (Scan- 
zoni maneuver) The baby, a normal male, w'as in good condition The puerperium 
was non-febrile and uncomplicated The post partum examination show'ed blood 
pressure 160-210 systolic, 90-110 diastolic in the arm, in the legs it w'as 110-140 
systolic, 70-80 diastolic Dr Thomas discovered bilateral pulsations in the back just 
medial to the vertebral borders of both scapulae There w'as the usual sjstohc 
murmur best heard in the interscapular region 
Laboratory tests were as follow'S 

Uitne examinations were consistently negative for sugar and albumin 
Mosentlial test showed concentration power of 0 007 

Phtlialein test showed an appearance time of 5 minutes with half hour excretion 
of 50, 15, 10 and 5 per cents for a two hour total of 80 per cent 
Blood W asset mann was negative 

Blood cliennstiy on 6/19/34 non-protem nitrogen 26 mg per cent Uric acid 
24 mg per cent Creatinine 1 3 mg per cent A repetition showed on 10/16/34 
non-protem nitrogen 24 mg per cent, uric acid 2 6 mg per cent, Co combining 
pow'er 61 volumes per cent Telei ocntgeuogiam Notching of the inferior rib mar- 
gins Cardiac shadow' witlnn normal limits Defect in region of aortic knuckle m 
both antero-posterior and oblique Mews 

Remarks This patient was carefully obseiied during pregnancy, but was thought 
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to be suffeiing from malignant liypei tension While she was delivered witliout com- 
jilications, she was advised to avoid further pregnancies 

Case 3 A white, single woman of 22 She was a patient at tlie Jolms Hopkins 
Hospital in July 1932, complaining of high blood pressure, kidney trouble and burn- 
ing on urination Family histor}-^ contained nothing of lelevance Ihe patient had 
been subject to fiequent headaches with dizziness She had nocturia two or three 
times The urine was quite normal The gynecological examination was normal 
The physical examination was as follows 

There was a distinct difference in the degree of pulsation in the arms as com- 
pared with the legs The abdominal aorta was barely felt and pulsation in the 
femorals and dorsalis pedis was not made out There was no history of nocturia prior 
to one year ago, no intermittent claudication, but she had suffered from numbness and 
coldness of legs requiring her to get out of bed and use oi lub the legs On careful 
palpation very slight left dorsalis pedis pulsation was felt There was mottled cyanosis 
of the lower legs P M I was vigorous when patient nas supine Tliere were no 
shocks or thrills Dullness was about 4 by 714 cm No increased retromanubrial 
dullness Sounds vigorous at apex with soft s>stohc blow, practically absent in 
erect posture Accentuation of A, and P. Sjstolic murmur of moderate intensity 
heard over root of the aorta, no diastolic, very large pulsation m episternal notch 
Bilateral pulsating vessels about the size of small finger just at the inner margin 
of each scapula running roughly up and down No appreciable murmur on the right 
side, short rough systolic murmur in left interscapular region, at about the level of 
the spine Arteiies of fundi very tortuous and there was definite slight pulsation of 
the arterial tiunks Vessels were more numerous than normal 

Teleiocnfgciwgtaiit Typical rib erosions "Chimney" shaped aortic shadow 
No cardiac enlargement 

Further examination revealed chronic tonsillitis and enlarged adenoids Basal 
metabolic rate was between -J- 15 and -f-23 per cent, without definite signs of hyper- 
thyroidism Blood pi asm c aims ISO sjstolic and 102 diastolic, legs 110 systolic, 
and diastolic not known 

The electrocardiogram was normal T, was inverted Blood chemistry non- 
protein nitrogen 31 mg per cent Phenolsulphonephthalem elimination was 65 per 
cent for 2 hours Urinary concentiation test showed a variation of specific gravity 
from 1 002 to 1 026 Only 130 c c of urine were passed between 7 p m and 7 a m 
as against 1825 during the preceding day Blood Wassermann reaction negative 
Diagnosis Isthmus stenosis 

Case 4 A 15 year old white boy, seen by couitesy of Dr T B Futcher There 
was no complaint Family history was negative Past history tonsillectomy at two 
years of age Present illness Patient has no symptoms under ordinary circumstances 
Specifically, there is no dyspnea on ordinary exertion When running, he is con- 
scious of shortness of breath but there is no palpitation or precordial distress There 
is no edema and no nocturia 

The physical examination was negative except as noted below the retinal arteries 
were distinctly tortuous but showed no A-V compression and there were no hemor- 
rhages or exudates There was no cardiac shock or thrill Pulsation of dorsal scap- 
ular arteries was well felt in both interscapular areas The radial pulses were full, 
bounding — the right apparently of higher tension and fuller volume than the left No 
pulsation was felt in the abdominal aorta, femoral or popliteal arteries Pulsation 
could barely be felt in the posterior tibial and dorsalis pedis arteries The blood 
pressure in the right aim was 174 systolic and 94 diastolic, in the left aim 142 systolic 
and 90 diastolic, in both legs about 100 systolic and 70 diastolic Pulse was regular, 
not accelerated At the apex was heard a soft systolic murmur which disappeared 
on exercise Over the base a harsh systolic murmur was heard which was trans- 
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mitted upward and outward on both sides It was heard best m the two interscapular 
areas 

The Wassermann reaction was negative Blood non-protein nitrogen 43 mg per 
cent Red blood cells 5,020,000, hemoglobin 15 4 gm , white blood cells 5,500 
Phenolsulphonephthalein kidney function test showed 75 per cent elimination in 2 
hours The urine was normal 

It IS of some interest that the erosion of the under surfaces of the ribs is already 
apparent in the roentgenogram of this patient The cai diovascular stripe is also of 



Fig 1 Record of blood pressure from right arm in case 5 Systolic level is about 138, 

diastolic, about 80 

typical contour Unfortunately, tliere are no previous roentgenograms to indicate 
the age at which rib erosions became apparent The heart was not enlarged 

Case 5 A white matron, aged 25, of Jewish extraction, consulted me in Januarj 
1929 The family history was not relevant She had had one healthy child, no 
miscarriages A second healthy child was born in 1930 There was no complication 
with either pregnancy 

The single persistent symptom was excruciating headache, wdiich had tormented 
the patient ns far back as she could remember kly impression on seeing her in 1929 
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was that the headaches weie piobably associated with the isthmus stenosis of the aorta, 
possibly due to actual aneurysm of the ceiebral vessels However, there was no 
severe headache fiom the time of her second pregnancy until I saw her in 1932 

The immediate symptom for which this patient consulted me was cardiac palpita- 
tion, of extrasystolic type 

The examination follows The patient looks well but somewhat lean Color good 
Very slight increase m pulsations in the neck Axillaries are visible but not the 
ulnar vessels Eyes Pupillary reactions normal Transient lid-lag Nose Nor- 



Fig 2 Blood pressure from left arm in case 5 Pressure about 123/87 

mal Month and fiDoat Quite normal Jonsils small Glands Cervicals not en- 
larged Thy) Old Normal Chest Resonant Bieath sounds normal No retro- 
manubrial pulsation and no significant dullness Back Theie is a definite pulsation 
along the inner margin of the left scapula, but I find it difficult to outline the shape 
of the vessel A similar vessel is felt m the right interscapular region They feel 
like the usual collateral vessels in such cases but are smaller There are no other 
collateral arteries to be felt over the back There is a moderately intense systolic 
murmur in each mterscapular region A systolic murmur is heard over the entire 
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back of the chest to within 3 fingers-breadth of the right base and all the way to the 
left base It is a little louder in the left interscapular region than anywhere else 
Breath sounds everywhere normal No rales 

Heart P M I is made out in the fourth space, in the natural position No shock 
or thrill Rather marked pulsation in the region of the pulmonary conus Cardiac 
dullness right 3 5 cm , left 8 S cm Sounds at apex perfectly normal There is a 
barely audible systolic blow At the base both second sounds are slightly increased 
There is a grating systolic murmur over the pulmonic area referred to the left clavicle 



Fig 3 Showing extreme reduction of pulsation in leg, with systolic blood pressure less 

than 100 Case 5 

Abdomen On deep palpation a slight but definite pulsation is made out in the 
abdominal aorta There is also a slight pulse to be felt in the right femoral artery 
but this is much reduced from normal A similar pulsation on the left Cecum is 
palpable Liver not made out, neither is the spleen 

I can feel no pulsation in the left dorsalis pedis, nor in the right There is a very 
slight pulse in the right posterior tibial and in the left 
Pulse At the wrist is big, regular Rate 84 
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Blood picssiuc Right arm 122 systolic and 66 diastolic at 2 30 pm (two hours 
after lunch which included tea Smoked a few cigarettes after lunch) Left arm 
128 systolic and 66 diastolic 

Blood ptessute 1/30/29 Right arm 122 systolic and 60 diastolic Left arm 120 
systolic and 60 diastolic 



Fig 4 Film from case 5, showing characteristic tubular aortic shadow Somewhat de- 
ficient at the knuckle without rib erosion 


Right popliteal 104 systolic and 90 diastolic Left popliteal 108 sjstohc and 90 
diastolic (See figures 1, 2, 3 ) 

Electi ocai diogram Rate 100 Rhythm regular P-waves upright and slightly 
notched in Leads I and II, especially in II, diphasic in III R-waves of normal se- 
quence P-R 015 sec Q-R-S 0 06 sec S-T noimal T-waves upright, normal 
Diagnosis normal tracing 
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Di C A WatciA Rocntgcn-Ray Rcpoit “The roentgen-ray examination of 
the chest fails to show any erosion of the under surfaces of the ribs due to pressure 
from hypertrophy of the intercostal arteries The ascending arch of the aorta looks 
to be a little enlarged and there is also some prominence of the innominate artery 
The descending arch is not at all prominent and the heart is unusually small , the 
transverse diameter measuring only 10 cm divided as follows MRS cm , M L 7 
cm The transverse diameter of the chest is 25 cm There are numerous calcified 
glands noted, chiefly on the left side There is no parenchymal infiltration The 
apices are essentially clear There is certainlv nothing m the roentgen-ray exam- 
ination to indicate coarctation of the aorta ” ( See figure 4 ) 

Dtag7Wsis 1 Isthmus stenosis (coarctation) of the aorta 
2 Extrasystolic anhythmia 

Coiiniiciit The recordings of the blood pressure showed a systolic level in the 
right arm of about 138, with a diastolic level about 80, in the left arm the recorded 
pressure was 123 systolic and 87 diastolic In the leg, the oscillations were minute 
and occurred between 90 and 100 mm There was definite evidence of collateral ar- 
terial circulation in the interscapular region and a well marked systolic murmur, 
maximum in the left interscapular region These findings seem to establish the diag- 
nosis of isthmus stenosis beyond reasonable doubt, however, the relative normality 
of the arm pressure and the lack of rib erosions suggest that the degree of nar- 
rowing IS not great This is the only case of coarctation I have seen in which the 
arm pressure was Avithin normal limits 

Discussion and Conclusions 

It IS clear from the tables that hypertension m the arms is the rule m 
cases of coarctation of the aorta The pressure in the right arm is usually 
higher than that m the left and theie is a group of nine cases in which this 
difference was so marked that the systolic pressure m the left arm was within 
normal limits At the same time, it is not unusual to find a diastolic hyper- 
tension in the left arm m the face of a normal systolic level 

Mention should be made here of the numerous obsen>-ations of asym- 
metric blood pressure m the two aims that hai^e been noted in apparently 
normal individuals For example, Korns and Guinand,^® taking 10 mm 
Hg as the upper limit of normal discrepancy, found asymmetry of the 
brachial piessure m 22 per cent of apparently normal subjects In this 
group with discrepancy m the two arms, the higher piessure existed in the 
right arm m three-fourths of the cases Stieghtz and Propst have re- 
corded similar findings In their cases 15 7 per cent showed asymmetric 
brachial pressure readings, the higher pressure in the majority of cases being 
found in the right arm Various postulates, such as cervical rib, aortitis, 
arteriolar spasm, mjurj'-, arterio-venous aneurysm and central trophic dis- 
oiders are suggested as possible causes of such discrepancy 

Hoivever, the second report shows that asymmetric readings of pressure 
are most to be expected at the extremes of pressure, either high or low, and 
that the disci epancy tends to disappear as the pressures approach normal 
This observation, togethei ivith the high incidence of asymmetry reported 
by Korns and Guinand m supposedly normal persons, suggests that such 
differences m the two arms are probably common among normal subjects, 
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especially when the pressure is determined only once Doubtless, some of 
the discrepancies can be attributed to organic bases, such as cervical rib 

These findings tend to minimize the significance of such differences in 
brachial piessure as are recorded in table 1 It is true, however, that the 
inequality is rather more constant and striking among the cases of coarcta- 
tion than might be expected in cases of generalized hypertension, though 
theie can be no certainty of this until a large number of observations on the 
brachial pressures of hypertensive subjects becomes available At any rate, 
it becomes clear that many of the discrepancies of pressure in table 1 arc 
probably within normal limits 

Table 4 is more difficult to explain on the basis of normal variation 
Korns and Guinand leported a maximal difference of 38 mm Hg and an 
average of 14 3 mm in their group with asymmetric pressures It is pos- 
sible, even likely, that an organic basis existed to explain some of these dis- 
ci epancies The differences of piessure in table 4 are beyond the maximal 
systolic difference noted by Korns and Guinand in all but one case, and 
in that case it was exactly 38 mm 

For these reasons, the presence of hypertension cannot be relied upon 
as a certain index to isthmus stenosis If the pressure is taken in the left 
arm, a normal pressure might be found even in the presence of a marked 
hypertension m the right arm Cases that have progressed to a state of 
cardiac failure or cases m which there has been a chionic infection or other 
debilitating disorder, may show a pressure m both arms that has fallen from 
an abnormally high level to within normal limits 

Case 5 in the present senes also indicates that erosion of the ribs is not 
necessarily present in a typical coarctation It is known that nb erosions 
may not be present in childhood, but m case 5 the patient was an adult It 
IS my belief that the demonstration of collateral arterial circulation is the 
most important single clue to the diagnosis of coarctation It has been 
present m each of some 16 cases I have seen Moreover, the incorporation 
of a search for collateral arterial pulsation in the interscapular region into 
a routine physical examination is readily achieved The finding of typical 
murmurs in the back is also in my opinion a more important single clue than 
the level of blood pressure m the arm 

Finally, mention should be made of the fact that Lewis emphasized the 
regularity with which hypertension could be expected in the adult variety of 
coarctation, provided the slighter degrees of nai rowing were excepted 
together with those cases in which cardiac failure or protracted illness might 
have lowered a previously elevated pressure to within normal limits In 
case 5 of this present senes there is reason to believe that the degree of 
stenosis is not great, though a typical collateral circulation was found, to- 
gether with a striking difference in the degree of pulsation and in the pres- 
sures of arms and legs We have no way of determining whether the 
stenosis in this case is of the infant or adult type The fact remains, how- 
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ever, that coarctation sufficient to produce characteristic physical signs and 
asymmetry of pressure between arms and legs may exist m an adult together 
with normal arm blood pressure 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OP DOCTOR JOSEPH HERSEY PRATT 

MASSIVE ATELECTATIC COLLAPSE OF THE LUNG 
COMPLICATING PNEUMOCOCCUS PNEUMONIA ’ 

By Maxwell Finland, M D , Boston, Ma^mchi(seit<:, and Harold I L 
Loverud, M D , Manche^tc) , Nczo Hampsiwe 

Massive atelectatic collapse of one oi moie lobes of the lung, occurring 
during the course of primary lobar pneumonia or complicating recovery 
from this disease, has been recogm/ed by very few writers In most ar- 
ticles dealing with pneumonia, eithei this complication is not mentioned at 
all or It IS merely dismissed as a possible but exceedingly rare complication 
Se\eral reports of its occuirencc m the pneumonias of infants and children 
have appeared during the past few yeais but very few instances ha\ e been 
lecoided m cases of acute lobai pneumonia in adults,’’"'’’ although it was 
recogni7ed as far back as 1881, or even eailier ” 

The characteristic findings of massive atelectasis involving one lobe or 
one lung have been recognircd m the roentgenogi ams in 62 cases of primary 
pneumococcus lobar pneumonia m adults at the Boston City Hospital in the 
past seven jears During the same period, \arying degrees of atelectasis 
were noted in the lungs at necropsy in 47 cases of pneumococcus pneumonia 
of \arious kinds A number of the cases exhibited striking clinical fea- 
tures It IS. of interest, thciefore, to present briefly some illustrative cases 
and to rcMew separately some of the fcatuies of the cases recogni/ed by 
roentgen-ray and of those noted at autopsy 

Cases Reported in the Literature 

The early history of pulmonary atelectasis in relation to pneumonia is 
lecorded in the studies of Rommelaeie ” According to this writer, Laennec 
encountered this condition in pneumonia with effusion, and Gnsolle and 
Traube used the words “ splenisation ” and “ carmfication ” which they con- 
sidered to represent different types of inflammation Rommelaere described 
most of the physical signs and anatomical findings in atelectasis occurring 
during pneumonia and emphasized the presence of mucoid sputum and the 
lack of displacement of the cardiac impulse in differentiating this condition 
from pleural fluid He also noted that bronchophony and bronchial breath- 
ing may be present in some cases while in others the breath sounds may be 
entirely absent He believed that the collapse occurred only outside the 
* Received for publication March 12, 1937 

From the Thorndike Memorial Laboratory, Second and Fourth Medical Services 
(Harvard) and the X-Ray Department, Boston City Hospital, and the Department of Medi- 
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inflamed portion of the lung and that the sudden appearance of this collapse 
may be the cause of death in some cases He described two such cases, one 
was diagnosed by the failure to obtain fluid by thoracentesis and the second, 
which occurred during an otherwise uneventful convalescence three weeks 
after the onset of typical lobar pneumonia, was diagnosed by physical signs 
and confirmed at autopsy 

Recent interest in massive collapse of the lung dates fiom two important 
groups of observations made by Wm Pasteur, the first relating to collapse 
of the lower lobes occurring in cases of diphtheria and ascribed to paralysis 
of the diaphragm and the other to a similar condition occurring after 
abdominal operations and considered by him to be due to reflex inhibition 
of diaphragmatic movement The condition has since been frequently 
recognized and described as a complication in a variety of conditions in- 
cluding (1) surgical operations, (2) trauma to the chest or elsewhere, 
(3) after hemoptysis in pulmonary tuberculosis, (4) in cases of bron- 
chiectasis, (5) obstruction of bronchi due to foreign bodies or tumors, or 
(6) from pressure outside the bronchus, and (7) in nervous and debilitated 
individuals with pulmonary hypoventilation An extensive bibliography is 
included in a recent paper by Bowen Inasmuch as the primary interest 
m the present paper conceins atelectasis as a complication of pneumonia, 
only the literature pertaining diiectly to this subject will be cited 

As previously noted, massive atelectasis indicated by a shift of the 
mediastinal contents to the affected side, has been encountered more often 
m the pneumonias of infants and children Thoenes’^ reported 11 cases in 
which this condition was definitely demonstrated in the roentgenograms 
Most of his children were undernourished and had atypical pneumonias, 
but cases of typical unilateral lobar pneumonia m previously healthy children 
were also included One or more lobes of the right lung were affected m 10 
of his 1 1 cases, the upper lobe being most frequently involved There were 
autopsies in four of these cases In two the heart had returned to a normal 
position, in one there was partial atelectasis and in the fourth massive col- 
lapse with the mediastinum pulled over to the affected side Wallgren “ 
reported eight cases m children ranging in age from six months to nine 
years The involvement was right-sided in three and left-sided m five, and 
probably began during acute pneumonia Some of his cases may have had 
the atelectasis at the time of the onset of the pneumonia All had cleared 
after intervals varying from a few Aveeks to a year Griffith ® criticized the 
observations of the last two authors mainly on technical grounds Hoav- 
ever, in careful roentgen studies m 40 cases of pneumonia in young children, 
he noted definite and sometimes marked displacement of the heart to the 
affected side Avith subsequent return to normal position in 16 cases Avitli 
unilateial involvement, but did not make sufficient obserA^ations to determine 
Avhen this condition began or Iioav long it lasted Although admitting that 
atelectatic patches in the consolidated lung might aid the displacement, this 
Avriter ascribed the condition to overdistention of the unaffected lung Tal- 
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lerman and Jupe ‘ desciibed a sinnlai occuiience in five childien, including 
three with lohai pneumonia and two with bronchopneumonia, m all of 
whom the condition cleaied completely In one of their cases there was 
pneumonia with atelectasis on the right side which cleai ed at the time when 
the left lung became involved with pneumonia but without atelectasis 
They consideied the caidiac displacement due to both the partial collapse 
of the affected lung and the push of the sound ovei distended lung Find- 
la}' “ lepoited the case of a child of sc\en mIio, when first seen one, pos- 
sibly two weeks after the onset of a pneumonia, was afebiile but had much 
mucopurulent sputum Paitial collapse of the left lower lobe was noted 
by physical and roentgen examination He noted bionchial bieathing and 
increased spoken voice at some examinations and absent breath sounds at 
others The condition cleaied completely m 2^2 weeks after a roentgen- 
lay examination with lipiodal, followed by carbon dioxide inhalations 
Gleich ® leported a case of lobai pneumonia of the right lung m a child with 
complete situs transversus m whom the ph}sical signs alternated between 
those of atelectasis and those of consolidation foi six weeks Ellis ‘ re- 
ported eight cases of atelectatic bronchiectasis in childien In five of his 
cases there was a t3pical histor}’’ of pneumonia in which the symptoms per- 
sisted foi an unusually long time and bionchicctasis with atelectasis was 
present when they were first seen fi\e or more jears later A sixth case 
had a typical right lower lobe pneumonia with fever for 16 days On the 
thirty-third day collapse of the right lower lobe was diagnosed by roentgen- 
lay on the basis of a dense triangular shadow m the cardio-hepatic angle 
This cleaied up completely with breathing exercises m two months, and no 
bronchiectasis developed Nordgren* leported the case of a girl of 14 
years, with a long asthmatic history, m whom massive atelectasis with in- 
duration and scoliosis de\ eloped m the light louei lobe one month after 
the onset of typical lobai pneumonia in this lobe, and in whom the lungs 
wei e entirely clear one month later He asci ibed the atelectasis to occlusion 
of bronchi with pneumonic exudate Anspach " studied 50 cases presenting, 
by roentgen-ray, a tnangulai shadow at the base of the lung in the cardio- 
hepatic angle, both with and without bionchiectasis Some of these cases 
had bronchopneumonia without foreign bodies m the bronchi at autopsy 
Some later developed bronchiectasis, while others cleared without dei eloping 
bronchiectasis The commonest histoiy vas that of an acute pulmonar} 
process with physical signs of lobar pneumonia followed by decreased 
breath sounds In 41 cases there was pneumonia with collapse He as- 
cribed the collapse to obstruction by pneumonic exudate, the bronchiectasis 
developing if the atelectasis peisists Blanton and Morgan^® reported the 
sudden onset of massive atelectasis of the light lung m a five weeks old 
infant on the ninth day after the onset of a pneumonia of the right lower 
lobe and three days after the fever had subsided This infant had par- 
oxysms of cough followed by vomiting, the vomitus containing sticky 
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mucus Within a week there was patchy aeration of the lung and the heart 
returned to normal position after one month 

Fewer instances of this complication have been noted m the pneumonias 
of adults Gwynn reported two cases m elderly patients with typical 
lobar pneumonia of the right lower lobe, who had a sudden episode of ex- 
treme dyspnea lasting several houis, after which massive collapse of the 
right lung with the heart markedly displaced to that side was demonstrated 
clinically In the first patient the collapse occurred on the nineteenth day 
of illness during an otherwise uncomplicated convalescence with resolution, 
and m the second it occurred on the fouith day of an acute illness during 
which there was much mucoid sputum A third patient, who had bronchitis 
or bronchopneumonia of the left lowei lobe, also had a similar episode with 
collapse of the entire left lung In each of these cases, the heart returned 
to normal position m five to seven days Peppard reported four cases m 
which collapse occurred m the right lung 10, 8, 6, and 2 days, respectively, 
after the onset of pneumonia, the lungs previously being noted as having 
pneumonia without collapse In three of these cases there was typical lobar 
pneumonia and the left side was later involved without evidence of atelec- 
tasis The fourth patient was described as having bronchopneumonia and 
the collapse cleared m three days, whereas in the other three cases it cleared 
more slowly Jacobaeus reported a case of lobar pneumonia of the right 
upper lobe m which collapse suddenly occuried on the eighteenth day and 
gradually cleared within six months The location of the lesion and the 
delay m clearing suggested pulmonary tuberculosis but this was ruled out 
by repeated negative sputum examination and by the subsequent course A 
second patient had central pneumonia and developed collapse of the right 
lower lobe Jacobaeus also reported a case of acute bronchitis with scat- 
tered rales, but more on the left side On the third day of illness this 
patient had an attack of dyspnea which Avas found to be associated with 
massive collapse of the left lung and a shift of the mediastinal contents to 
that side The condition had cleared completely three weeks later 
Mohler 1 eported two cases The first had marked dyspnea following a 
vomiting spell, and collapse of the right lung was demonstrated six hours 
later The patient had slight fever but no leukocytosis and cleared rapidly 
and completely The second case had typical pneumonia of the right upper 
and middle lobes and auricular fibrillation The pneumonia was apparently 
clearing on the sixth day but the patient Avas raising thick tenacious sputum 
On the ninth day there AA'^as evidence of collapse of these lobes by physical 
examination and in the roentgenogram Corrylos and Birnbaum 
presented extensive experimental eAudence and some clinical data to support 
their contention that lobar pneumonia is merely a lobar atelectasis Avith in- 
fection The}' adAOcated bronchoscopic aspirations, aaIiiIc Henderson"® 
adAOcated carbon dioxide inhalations for treatment early in tlie disease 
Mamzer reported tAvo cases in AA^hich typical collapse of the lung Avas 
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lapidly relieved by bi onchoscopic aspiration of gelatinous material The 
condition was ushered in with chill and fever, in each case Wu and 
Graeser, Wu and Robertson reported a careful study of the roentgeno- 
graphic findings and physical signs in 40 cases of lobar pneumonia in adults 
Elevated diaphragm on the afifected side was noted in 18 cases In four 
cases they observed a definite shift of the mediastinal contents to the af- 
fected side dining resolution This was especially marked in one case in 
which it lasted at least 29 days but the lungs had leturned to normal in two 
months Theie were thiee other cases with slight but definite atelectasis 
during the acute disease, and they have observed another more striking 
case outside the senes m which the collapse was noted on the second day 
of illness Two of the cases died three to four da>s aftei the last obsena- 
tion, and the mediastinal contents were found at autopsy to be in normal 
position Hart noted that displacement of the heart, trachea, and dia- 
phragm to the afifected side is common in pneumonia Korol suggested 
loentgenograms in suitable positions to differentiate empyema from large 
areas of atelectasis m cases with prolonged signs and symptoms Rigler 
piesented the roentgenograms of a rare case, m which the entire right lung 
was dense but the mediastinum was in noiinal position on the fifth day, but 
in which after an acute attack of dyspnea and cyanosis 12 hours later, the 
heart and trachea were shown to be definitely displaced to the right, indicating 
a superimposed atelectasis Saute"' also mentions this complication as a 
lare occurrence during resolution with rapid absorption of pneumonic exu- 
date without removal of the material obstructing the bronchi Davidson 
and Freedman reported a case of atelectasis and fibrosis of the left lower 
lobe which presumably began as a collapse complicating pneumonia 25 years 
previously, when the pulmonaiy symptoms began Fletcher and Dimsou"” 
reported a case of pneumonia of the left lower lobe m which atelectasis was 
first demonstrated on the eleventh and again on the twenty-first day after the 
onset of pneumonia, but was shown to have cleared entirely four months 
later Mayoral included among his cases of " shrunken lung ” two in 
which the condition was attributable to lobar pneumonia One had an 
earlier history of pneumonia and piesented atelectasis of the right lowei 
lobe with the heart displaced to that side. Biopsy of the paitly occluded 
bionchus showed only fibrosis The other case had a prolonged convales- 
cence from pneumonia of the right lung without atelectasis demonstrable 
m the first roentgenogram A second roentgenogram 20 dajs later and 
a third, six weeks after that, showed fibrosis and unresolved pneumonia 
with atelectasis and the heart was displaced to the right Butler reported 
a case of post-pneumonic emp} ema associated with atelectasis in which there 
was pool healing and failure of the cavity to close although there was no air 
m the pleural cavity In the roentgenogi am the underlying lung looked 
dense, suggesting carcinoma Bronchoscopy showed stenosis of the major 
bronchus without foreign body, tumor, or exudate Rapid improvement 



MASSIVE ATELECTATIC COLLAPSE OF LUNG 


1833 


followed this procedure and later no collapse could be demonstrated in the 
bronchus 


Cases from the Boston City Hospital 

Many cases of pneumonia have been encountered m which repeated 
examinations revealed physical signs over the affected lobes alternating be- 
tween those suggestive of fluid and those indicative of frank consolidation 
This has occurred during the acute illness or at various stages during an 
otherwise uneventful convalescence In a number of such cases, evidence 
indicating varying degrees of atelectatic collapse of the lung may be ob- 
tained by carefully noting the position of the heart, trachea, and diaphragm 
at each of the examinations The signs of atelectasis can not always be 
verified by the roentgenogi am unless it is ascertained that the characteristic 
signs are present immediately before and after the film is taken and neces- 
sary precautions m technic are observed to avoid distortion and to maintain 
comparable perspective in successive films When massive atelectasis in- 
volves an entire lobe — either one that was previously unmvolved, or a par- 
tially consolidated lobe, or one m which resolution has already progressed to 
the point where a good proportion of the exudate has been removed or ab- 
sorbed from the alveoli — the physical and roentgen-ray signs are easy to 
discern provided that this condition is borne in mind 

In the present study, two groups of cases will be considered The first 
group includes cases m which the clinical and roentgenographic evidence of 
frank lobar pneumonia ivas unmistakable and specific types of pneumo- 
cocci were obtained from the sputum or blood, or both Cases following 
operations, parturition, and injuries were excluded Inasmuch as the 
physical signs and even roentgen-ray findings of minor degrees of atelectasis 
in acutely ill patients are not always convincing unless special precautions 
and technics are employed,*^’ only those cases in which obvious massive 
collapse of one or more lobes was observed m the roentgenograms were 
selected Sixty-two cases observed between 1929 and 1936 aie included m 
this group Certain featuies of these cases aie analyzed m table 1 The 
second group comprises 47 cases of pneumococcus pneumonia (both lobar 
and atj'pical) m which atelectasis of various degrees was made out at 
autopsy In each instance, type-specific pneumococci were cultured from 
the consolidated lung and other sources at autopsy and, m almost every in- 
stance, the same type pneumococcus was obtained during life Although 
one or more roentgenograms rvere made in most of these cases, atelectasis 
was not definitely diagnosed from these films These two groups of cases 
will be considered briefly and abstracts of a few cases selected to illustrate 
certain clinical features will be presented A considerable number of cases 
not included m these two groups exhibited roentgen-iay evidence of mod- 
erate to marked elevation of the diaphragm on the affected side without shift 
of the mediastinal contents Since it is reasonable to assume that this con- 
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dition may result solely from leflex inhibition of diaphi agmatic movement, 
these cases have been omitted although some may indeed lepiesent cases of 
massive collapse 

Cases Showing Mos<nvc Aieieciasi'i m Rocnigenogiams (Table 1) 
The collapse was first made out dining the acute disease in 34 of the 62 


Table I 

Analysis of 62 Cases of Pneumococcus Lobar Pneumonia in Which Massive Atelectatic 
Collapse of the Lung Was Rccognired in Roentgenograms 


A Collapse First Seen during the B Collapse First Seen during 

Acute Disease Resolution 


Day 

of 

First 
X-Ray 
Shou ing 
Collapse 

i 

Number 
of Cases 

Previous 

X-Ray's 

Without 

Collapse 

Later 

X-Rays 

Without 

Collapse 

Day' 

of 

First 
X-Rav 
Show ing 
Collapse 

Number 
of Cases 

Previous 

X-Ray’s 

Without 

Collapse 

Later 

X-Ravs 

Without 

Collapse 

No 

Pre\ lous 
X-Rays 
Taken 

1 

2 



7 

1 

1 1 

0 

1 

1 

2 

3 

- 

2 

8 


0 

3 

3 

3 

S 

- 

3 

10 


3 

1 

1 

4 j 

2 


1 

11 


4 

2 

0 

5 1 

6 


2 

12 

1 

0 

0 

1 

6 

5 

1 

1 

14 

3 

3 

1 

0 

7 

4 

1 

3 

15 

3 

3 

2 

0 

8 

3 

1 

1 

16-21 

4 

3 

2 

1 

9 

4 

- 

2 

22-f- 

5 

5 

1 

1 

0 

Total 

34 

3 

15 

Total 

28 

21 

13 

7 


i 

C Lobes Involved | 

D Age Groups 

E 

Pneumococcus Ty pcs 

Lobes 

Cases 

Years 

Cases 

1 

Tvpc 

Cases 

Type 

Cases 

Right lower 

20 

12-19 

1 

I 

23* 

XI 

1 

Right upper 

9 

20-29 

6 

II 

7t 

XIII 

1 

Right lower and 

6 

30-39 

21 

III 

3 

XIV 

1 

middle 

20 

40-49 

20 

IV 

2 

XVII 

1 

Right lung 

5 

50-59 

11 

V 

5 

XVIII 

1 

Left lower 

2 

60-69 

1 

VII 

5t 

XIX 

1 

Left lung 

j 

i 


70 -b 

2 

VIII 

9 

Neg 

I-XX 

2 


* Including 9 serum treated 
t Including 2 serum treated 
t Including 2 serum treated 


cases In thiee of these cases, previous films showed pneumonia without 
evidence of collapse, m the remaining cases the collapse was noted in the 
fiist film Later films showed the return of the mediastinal contents to 
normal position in 15 of these cases In most of the othei cases no later 
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films were taken because of the favorable and apparently uncomplicated con- 
valescence or because death ensued One case showing atelectasis on the 
first day still showed the mediastinal contents deviated to the affected right 
side 12 days later 

Six of these 34 patients died, and autopsies done in four failed to show 
atelectasis In one of these autopsied cases theie was organizing pneumonia 
m the right lung This lung had been shown by roentgen-ray to be col- 
lapsed 24 days before death, but not 16 days later In the other three 
autopsied cases, death occurred on the fifth, eighth and ninth day of illness 
or four, five, and four days, respectively, after the atelectasis was demon- 
strated by roentgen-ray Of the two patients who died and had no autopsy, 
one had a second roentgenogram showing the mediastinum m normal posi- 
tion and in the other the atelectasis was demonstrated on the day of death 

Fluid was demonstrated by thoracentesis in four of the surviving cases 
at the time when the mediastinum was deviated to the affected side In two 
instances this fluid was sterile and resorbed spontaneously, and in the other 
two it was infected and required treatment by open thoracotomy and rib 
resection 

There were 28 cases in which the collapse was first made out in roent- 
genograms taken after the fever and acute symptoms of pneumonia had 
subsided In 21 of these cases, previous roentgen-ray films showed the 
characteristic findings of lobar pneumonia but no evidence of mediastinal 
displacement In the remaining seven cases no previous roentgen observa- 
tions were available Subsequent roentgen-ray films showed that the 
mediastinal contents had returned to their normal position in 13 cases before 
the patient left the hospital In most of the remaining cases either the col- 
lapse was still present or no further observations were available during the 
patient’s stay m the hospital Observations were made in four patients for 
three to 27 months after they left the hospital In all of these four patients, 
the mediastinal contents were displaced to the affected side at the time of 
discharge from the hospital but, in three of these cases, they had returned to 
normal position at the time of the last observation The day of the disease 
when collapse was first noted, the lobes involved, the age of the patients, and 
the pneumococcus types in these cases are summarized m table 1 

Cases of Pneumonia with Atelectasis at Autopsy * Some of the more 
relevant features of these cases are analyzed m table 2 The 47 cases of 
this group occurred among 684 cases of pneumococcus pneumonia in which 
autopsies were done at the Mallory Institute of Pathology of the Boston 
City Hospital during the seven years ending July 1936 As in the first 
group, cases occurring after operations, parturition, and injuries were 
omitted No definite evidence of collapse was noted during life in any of 
these cases except in the two cases of bronchogenic carcinoma It is ap- 

*We are indebted to Dr Frederick Parker, Jr, for permission to use the autopsy 
protocols 



1836 


MAXWELL FINLAND AND HAROLD I L LOVERUD 


Table II 


A 

B 


C 

D 


E 


Certain Features of 47 Cases of Pneumococcus Pneumonia in Which 
Pulmonary Atelectasis Was Found at Autopsy 


Number of 
Cases 


Probably congenital atelectasis 1 

(a) Infant, aged 4 days, bronchopneumonia, Type XI 
Atelectasis probably due to obstruction 4 

(a) Carcinoma of bronchus, 2 cases of bronchopneumonia (Types I and VI) 

(&) Inhaled food and bronchopneumonia, 2 cases 

(1) Infant, aged 2 days. Type XIX 

(2) Perforated esophagus, age 30 years, Type VI 

Atelectasis associated with compression from pleural fluid 13 

(a) Types I, 5, V, 2, III, IV, XI, XII, XIII and XVIIl, I each 
(/;) Ages Newborn, 1, 12 to 29 yrs , 3, 40 to 49 vrs , 3, 50 to 59 jrs , 3, 60 to 69 
yrs , 2, 70+ years, I 

Partial or scattered atelectatic collapse 13 

(a) Bronchopneumonia, 4, Lobar pneumonia, 9 

(b) Resolution and organiration m collapsed lobe, 6 

(c) Hypostatic (?) — involving postcro-infcrior portions, 4 

(d) Early pneumonia in the collapsed lobe — ?e\lension, 2 

(r) Atelectasis only in consolidated lobes, 6, only in non-consolidatcd lung, 5, 
in consolidated and non consolidated lobes, 2 
(/) Types I, 1, II, 2, III, 1, IV, 2, V, 2, XII, 2, VIII, IX, XVIII, 1 each 
(g) Ages 2 mos ,1,2 yrs , 1 , 40 to 49 yrs , 4, 50 to 59 yrs , 5 , 60 to 69 a rs , I , 
70+ yrs , 1 

(/;) Dnrahon of Ulncss 10 days, 4, 11 to 15 dajs, 2, 20+ days, 5, unknown, 2 
Massive atelectatic collapse 16 

(o) Bronchopneumonia, 4, Lobar pneumonia, 12 

(b) Resolutic ' " ^ 

(c) Collapse lobe only, 4, 

Collapse be only, 11, 

Collapse of consolidated and uninvolvcd lung, 1 

id) Lobes collapsed Rt upper, l,Rt middle, 2, Rt lower, 4, Rt upper and mid- 
dle, 2, Rt middle and low'er, 3, Left low'er, 3, Left lung, 1 

(e) Types I, 5, II, 2, III, 2, V, 4. VI, 1, VII, 1, XIV, 1 

(/) Ages 5 mos , 1 , 30 to 49 yrs , 3, 50 to 59 yrs , 4, 60 to 69 yrs , 2, 70+ yrs , 6 
(g) Durahon of illness 9 days or less, 9, 10 to 21 days, 4, 30+ days, 3 


parent from the table that sevcial varieties of atelectasis are represented 
among the cases of both lobar and atypical pneumonia 

There was an impressive number of cases in which large portions of the 
lung were collapsed In many instances the collapsed poi tions showed only 
slight congestion without inflammatory changes while in others there Avas 
evidence of lesolution and organization with a comparatively small amount 
of residual exudate It is not unlikely that acute collapse of such extent may 
have been the chief cause of death or a major contributing factor in the out- 
come in some of these patients who had already been suffering from reduced 
aeration due to the inflammatory consolidation m other lobes 

Abstiacts of Case; It is of interest to mention briefly a few cases 
selected to illustrate special featmes of atelectasis complicating pneumonia 

Case 1 Sudden and violent onset of massive atelectasis during the stage of 
lesoliition T K , a 48 year old man, whose previous histoiy was non-contributorv 
except for a mild illness suggesting “ pleurisy ” early in 1928, was admitted to the 
hospital January 18, 1929 On January 1 he had coryza and a dry cough This lasted 
one week and was followed by mild diarrhea, malaise, anorexia and headache lasting 
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another week On January 15 he had a severe chill followed by sharp pain in the 
left chest and cough productive of tenacious bloody and later rusty sputum, all of 
which continued to the time of admission The physical findings were those of lobar 
pneumonia of the left lower lobe Sputum and blood culture yielded Type I pneumo- 
cocci Felton’s Type I concentrated antibody was given intravenously in small 
divided doses during the first four days (total of 45 c c ) Although the consolidation 
had spread to involve the entire left lung, there was a gradual subsidence of fever 
and discomfort Daily blood cultures after serum therapy remained sterile The 
physical signs of resolution were present throughout the left lung on January 24, but 
the patient remained markedly prostrated During the night of January 31, the 
patient was suddenly awakened with intense dyspnea and restlessness, and the pain 
in the left chest which had previously subsided, recurred with increased severity 
These symptoms subsided within a half hour after an injection of morphine A few 
hours after this episode the characteristic physical signs of massive collapse of the 
left lung were present The breath sounds in the left infraclavicular region were 
amphoric in character There was copious mucopurulent sputum Evidence of 
resolution returned but the displacement of the trachea and heart to the left side per- 
sisted during the patient’s stay m the hospital They were less marked at the time of 
discharge on March 13, 1929 This patient’s course was further complicated by a 
phlebitis of the left femoral vein accompanied by a low-grade fever beginning Feb- 
ruary 5 and lasting for two weeks Numerous sputum examinations during and after 
the acute illness failed to show tubercle bacilli The patient was examined one year 
later, at which time no abnormal signs were made out in the chest The patient had 
been symptomless during the intervening 15 months 

A roentgenogram taken on January 19 showed mottled cloudiness of the lower 
two-thirds of the left chest with the heart and trachea in normal position Seven 
films taken at intervals after the attack of acute dyspnea showed the trachea and 
heart markedly displaced to the left, but those taken before discharge showed definite 
clearing especially in the lower lobe A film taken in June 1930 showed the trachea 
and heart in normal position and the lung fields normal 

Case 2 Latent onset of massive collapse duimg a severe infection — delayed 
1 esolution, and fibi osis of collapsed lung M W , a 52 year old man, entered the hos- 
pital November 12, 1930, with the typical history and physical findings of a severe 
lobar pneumonia of six days’ duration and involving the entire right lung An upper 
respiratory tract infection was present for one week prior to the onset Type I 
pneumococci were obtained fiom sputum and blood culture Large amounts of con- 
centrated antipneumococcus serum were given between November 14 and 20 Re- 
peated blood cultures were positive until November 16 but later ones were sterile 
The jaundice, cyanosis, distention, and physical signs of consolidation present on 
admission continued until November 25 Staphylococcus abscesses and decubitus 
ulcers developed over the thighs during this time Thereafter, there was gradual 
improvement but marked prostration and weakness persisted On November 21 the 
physical signs of atelectasis were made out and the trachea and heart were markedly 
displaced to the right These signs persisted until the time of discharge, February 10, 
but much moisture appeared in the affected lung and the lower lobe showed marked 
clearing Bronchoscopy was done by Dr L M Freedman on two occasions, during 
which much mucopurulent material was removed and attempts were made to inflate 
the lungs, but the collapse remained The sputum was repeatedly searched for 
tubercle bacilli but none were found The patient returned to the hospital six weeks 
later and another series of four bronchoscopic aspirations and lipiodal injections was 
done over a period of several weeks The lower lobe cleared completely but the 
upper lobe remained contracted and showed definite evidence of fibrosis The 
hpiodal failed to enter the bronchi of the upper lobe'-'^’ 
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Figs 3 and 4 Roentgenograms taken one and two months respectively after the film m figure 2 Note the high right dia- 
phragm \yith the heart and trachea on the right m figure 3 There is partial restoration of the heart with evidence of fibrosis 
in the right upper lung in figure 4 (taken after the sixth bronchoscopy and lipiodal injection) 
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The first loentgen-iay taken on the day of the earlier admission showed a dense 
right lung with the heart and trachea in normal position The next plate taken four 
days later and numei ous roentgen-ray plates taken during the subsequent four months 
showed the mediastinal contents still displaced to the left, but the later films showed 
that the lower and middle lobes had cleared and the bronchi to these lobes were out- 
lined by the lipiodal wdiich failed to enter the bronchi of the upper lobe (figures 1 to 4) 

Case 3 Latent onset of massive collapse in a patient zvitli pneumonia of mod- 
el ate seventy C J , a 38 year old male, entered the hospital February 11, 1931, with 
typical lobar pneumonia of four days’ duration involving the right lower lobe He 
had had a cold and slight cough for four ■weeks previously The sputum showed 
pneumococci which failed to agglutinate with the available antipneumococcus serums, 
Types I to XX, inclusive, and repeated blood cultures showed no growhh The 
patient had a mild illness with crisis February 18 after which time the phjsical signs 
of resolution alternated w'lth those of fluid in the left lower lobe During the first 
week in April the lung cleared almost completely There w'as a moderate amount 
of mucopurulent sputum Roentgenograms taken on February 12, 15, 18, and 24 and 
on March 2 all show'ed pneumonia of the right lower lobe In the twm latter plates 
the density w'as quite marked suggesting the presence of fluid Films taken on March 
8, 15, 19 and 30 all show'ed a markedly elevated right diaphragm, the heart displaced 
to the right, and the rib spaces on the right contracted but the trachea was not much 
displaced A film taken on June 15 showed definite but incomplete clearing of the lung 
and the heart restored to noimal position (figures 5 to 8) 

Case 4 Pneimonia complicated by atelectasis and empyema M N , a 34 year 
old w'oman with a negative respiratory history except for influen/a in 1918, entered 
the hospital May 20, 1930, at the end of the fourth day of a severe lobar pneumonia 
involving the entiie right lung T>pe I pneumococci were found in the sputum and 
blood culture The patient received large amounts of specific antipneumococcus serum 
for four days during w'hich the initial toxemia and dyspnea gradually subsided but 
sweating, prostration, marked leukocytosis, and the physical signs of fluid appeared 
and persisted Later examinations show'ed the trachea to be markedly displaced to 
the right and loud amphoric breathing w'as heard in the light infraclavicular region 
The subsequent appearance of coarse moist rales in tins area suggested the presence 
of pulmonaiy tuberculosis with cavitation Numerous examinations of the sputum 
for tubercle bacilli were negative A roentgenogram taken May 21 showed a dense 
right lung but the trachea and heart were not displaced A subsequent plate taken on 
May 27 and several later ones showed marked atelectasis of the right upper lobe wath 
retraction of the trachea to that side Signs of resolution appeared in the upper lobe 
which remained collapsed throughout the 12 weeks’ stay in the hospital She had rib 
resection and drainage, and the wound healed completely The patient returned after 
18 months at which time no physical or roentgenologic signs of collapse could be 
demonstrated and the lungs were entirely clear 

Comment 

No attempt has been made to estimate the frequency with which atelec- 
tasis complicates the couise of pneumonia The careful studies of Griffith ^ 
and of Graeser, Wu and Robertson"® m small gioups of cases would indicate 
that this complication is not infrequent The cases reported m this paper by 
no means represent all of the cases of pneumonia m Avhich the condition has 
occuired in this hospital, but have been selected only because of the definite 
involvement shown in the roentgenograms or because the condition was 
noted at autopsy Minor degrees of atelectasis probably occur at various 
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stages in most cases of pneumonia but they probably are of no significance 
because they are usually temporary and not extensive 

The pathogenesis of this condition can be reasonably explained m the 
light of the present knowledge of the vaiious mechanisms which may bring 
about collapse of the lung under a variety of conditions Conti action of 
the partly consolidated lung early m the disease or of the partly resolved 
lung latei is aided by the occlusion of bionchi with the unexpelled thick 
exudate, by the reflex inhibition of diaphragmatic movement due to the 
fibrinous pleuiitis and is probably aided by the push of the overdistended 
normal lung from the opposite side The shallow breathing during the 
acute illness which is common during the active disease and which is con- 
tinued during the subsequent pei lod of prostration is another factor pornted 
out by Goldite and others In other words, most of the varrous mecha- 
nisms suggested by previous writers may be operative m different individuals 
or m the same case 

Another possibility suggests itself, namely that pievious damage to the 
lung has resulted in a loss of the normal resiliency and thus predisposes to 
atelectasis when pneumonia occurs In the piesent cases 44 per cent of the 
patients with collapse gave a previous history of pneumonia, and a histoiy 
of piobable previous pulmonaiy infection was piesent m a considerable pio- 
poition of the cases reported m the literature, even among those in infants 
and children In 1000 consecutive cases of pneumococcus pneumonia m this 
hospital, a previous history was elicited m only 16 5 pei cent and a similar 
frequency of previous pneumonias has been noted by others It rvould seem, 
therefore, that a previous history of pneumonia is more common among 
those cases complicated by collapse than would be expected In addition, 
there were two patients among those included in this study m whose sputum 
tubercle bacilli were demonstrated during the acute pneumonia, but could 
not be demonstrated later Both of these patients recovered and their lungs 
were apparently normal to physical examination and roentgen-ray except 
for a slight right apical fibiosis in one of them Fuithermore, in the cases 
presented in this paper and m those quoted, the right lung, and paiticulaily 
the right upper lobe, was affected in far moie than the usual proportion of 
cases This ciicumstance and the fact that even m many of the cases in 
children reported m the literature there was a history indicating previous 
lung infection and the fact that lobes undergoing organization have become 
collapsed makes this a plausible contributory factor 

Jacobaeus, Lelandei, and Westermark have suggested another possible 
mechanism for the production of sudden massive atelectasis, namely a spon- 
taneous spasm and contraction of a bronchus They noticed appearance of 
massive collapse of a lobe within 10 minutes after hpiodal injections in 
certain normal individuals and explained it in this manner Such a mecha- 
nism may be operative in pneumonia 

The cases i eported in the literature and those presented here suggest that 
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atelectasis of the king may be a frequent complication of piimaiy pneumonia 
and may seive to explain unusual events or puzzling physical signs or a pio- 
tracted couise m otherwise uncomplicated cases It may serve to explain 
the suppiession of bieath sounds early in the disease and later may be re- 
sponsible for the signs often intei preted as lesulting from thickened pleuia 
or small amounts of fluid in the pleural cavity which cannot be verified by 
thoracentesis It may be an important factoi in the conditions vaiiously 
known as uniesolved pneumonia, delayed resolution, oi organizing pneu- 
monia and conti ibute to a delay in healing of empyema cavities The con- 
dition maj' also serve to explain certain sudden episodes of acute dyspnea and 
sudden deaths occurring dui ing the course of pneumonia oi during the stage 
of lesolution In some instances such sudden deaths may be attributable 
to pulmonary infarction, a condition not infrequently seen at autopsy In- 
deed, in case 1 this possibility is stiongly suggested by the later appearance 
of phlebitis of the femoial vein The failuie of this patient to raise bloody 
sputum, the appearance of the chaiacteiistic physical and roentgenologic 
signs and the fact that the first CMdence of phlebitis appeared only several 
days later make infarction a less likely explanation of the episode of dyspnea 
Fuitheimore, in none of the cases showing massive atelectasis at autopsy was 
there evidence of pulmonary infaiction 

There is no suggestion fiom the piescnt cases or fiom those reported 
m the liteiatuie that atelectasis is an impoitant factoi in the pathogenesis 
of pnmar}' pneumococcus lobai pneumonia except possibly m certain cases 
where the onset of the disease occurs shoitly after inhalation of foreign 
substances such as may occur aftei a vomiting spell Such an assumption is 
not consistent with the definite occurrence of atelectasis during the disease 
and after the consolidation has aheady involved pait or all of a lobe The 
studies of Robertson and his coworkeis also fail to uphold such an assump- 
tion either in the spontaneous disease in man oi in the experimental m 
fection m dogs 

Summary and Conclusions 

1 A number of cases of massive atelectatic collapse of the lung com- 
plicating piimary pneumonia were collected fiom the literature 

2 A gioup of 62 cases of piimaiy pneumococcus lobar pneumonia m 
which this complication was noted m loentgenogiams was presented 

3 A second gioup of 47 cases of pneumococcus pneumonias in which 
atelectasis of varying extent and due to a vaiiety of factoi s was present at 
autopsy was also considered 

4 The significance of this complication was discussed 

5 The possibility of atelectasis should be boine in mind in cases of lobar 
pneumonia and may serve to explain certain otherwise puzzling physical 
findings, sudden attacks of dyspnea oi an unusually pi otracted course 

6 The usual course of events m the chaiacteristic case wheie the atelec- 
tasis complicates convalescence is somewhat as follows A patient is acutely 
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ill With typical lobar pneumonia and begins to show gradual evidence of 
improvement, with lowering of fe\ei and pulse rate and the appeal ance of 
moisture m the consolidated lobe indicating resolution He is suddenly 
seized with intense dyspnea of short duiation aftei which pleuritic pain, 
moderate fever, and leukocytosis lecur, and the physical signs and loent- 
gen-ray give evidence of elevation of the diaphragm with a shift of the 
heart, and usually the trachea also, to the affected side The consolidated 
lobe may then show signs suggesting fluid or these signs alternating with 
those of solidification When the upper lobe is collapsed, the breath sounds 
are intense and amphoiic m character and, as moisture appears, suggest tu- 
berculosis with cavitation These signs may be present while fluid accumu- 
lates 111 the pleural cavity The collapsed lobe reexpands within a few days 
or weeks but organization and fibrosis may leave this affected lobe contracted 
In certain patients, particularly if they are markedly prostrated after a 
severe couise, the signs of collapse may appeal during convalescence without 
an explosive onset 

Collapse of varying degrees occuinng dm mg the acute stage of pneu- 
monia may be manifested only by the signs suggesting fluid or by the evi- 
dence of displacement of the heart and trachea, oi only by careful roent- 
genographic examination In such cases the collapse, if it involves the 
affected lobe, is usually of shoit duration, evidence of solidification soon 
appears, and the course of the disease continues If a pieviously uninvolved 
lobe IS collapsed, the disease may extend to involve this lobe 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PR4TT 

THE EXOCRINE FUNCTIONS OF THE PANCREAS ^ 

By Charles W McClure,! M D , Boston, Massaclmsetts 

Early m my career, interest in medical research problems Yas aroused 
thiough a fortunate association with Di Joseph H Pratt of Boston It 
was he who stimulated my iua estigations on the noimal and the pathologic 
physiolog} of external pancreatic functions The results of these investi- 
gations furnish the subject matter of the piesent dissertation 

Impoitant studies on the role of the panel eas in digestion began with 
the work of Claude Bernard,^ who showed that the pancreatic juice was es- 
sential to the process of digestion Other ph} siologists of that time were, 
howe^er, unable to confirm Bernaid’s obser^ ations," and although many 
furthei careful m\ estigations of the digestive function of the pancreas were 
reported by A'aiious observers, especiall) beBveen the jears 1890 and 1911,® 
the role of the pancreas in digestion remained an unsettled question until the 
studies of Pavlov ‘ Pavlov woiked with dogs, in which animals he pro- 
duced the fistulae which bear his name By means of a fistula he was able 
to obtain pure pancieatic secretion, in which he demonstrated the presence 
of proteolytic, amjlolytic and hpoljtic enrvmes In later years Pratt® and 
still later McClure and Pratt ® convincingly confirmed Bernard’s observa- 
tions that excluding pancreatic secretion fiom the intestines of dogs was 
immediatel} followed by lack of absoiption of gross amounts of ingested 
foodstuffs 

In 1902 Bayliss and Starling'' published then obser\ations on the fac- 
tors concerned in stimulation of external pancreatic secretion Fiom these 
observations they postulated the attractive theoi} that there exists a sub- 
stance m the intestinal mucosa, designated as prosecretin, which is con- 
verted into another substance designated as secretin by action of hydro- 
chloric acid coming from the stomach They further postulated that the 
secretin thus formed was absorbed and carried through the blood stream to 
the pancreas, and after leachmg that organ excited its external secretion 
The studies of the many observers Avho have confirmed the experimental 
observations of Bajhss and Starling have been correlated and are critically 
presented in a publication of Fan ell and Ivy" Fairell and Ivy working 
with dogs also studied the effects on the enzymic concentrations of the 
secretions of a pancreatic transplant of administering different types of 
foodstuffs Fiom the results of these studies, together with those derived 
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from the critical review of the work of Bayhss and Starling and subsequent 
experimentoi s, Fairell and Ivy in 1926 confirmed the conclusion previously 
expressed by the piesent author which was that all the studies mentioned 
established the highly important physiological facts that ( 1 ) stimulation of 
the external secretion of the pancreas is of humoral origin, although the 
exact mechanism remains unsettled, (2) ingestion of food is followed by 
the secretion of pancreatic juice, and (3) the external secretion of the 
pancreas plays an essential role m digestion Since this publication in 1926 
Ivy® has succeeded m making a prepaiation from dogs’ duodenal mucosa 
which he considers contains a hormone possessing the physiological prop- 
erties ascribed to secretin This woik will be discussed later 

All of the investigations summarized m the foregoing paragiaphs have 
been carried out on lower animals In how far the results are applicable 
to man can be determined only bj- actual observations on human subjects 
However, there is pathological evidence confirming the importance of the 
external pancreatic secretion m man , for example, disease which excludes 
pancreatic juice from the intestines of man is known to be accompanied by 
marked disturbances m the digestion and absoiption of food Various 
investigators have studied pancreatic secretions obtained fiom operative 
fistula m man As the result of such a study Glaessner found that the 
amount of pancreatic juice secreted was greatly augmented by food 
Wohlgemuth obtained pure pancreatic juice fiom a traumatic fistula m 
a human subject Other than foi the presence of the fistula, the subject’s 
physical state was apparently normal These studies showed that the in- 
gestion of food consisting largely of fat brought about pancreatic secretion 
showing the greatest degrees of all types of enzyme action while the secre- 
tion following a caibohydrate meal showed the least On the other hand, 
caibohydrate meals weie followed by the secretion of the largest volumes 
of pancreatic juice, while fatty foods pioduced the least Moequot, Jol- 
tram and Laudat also found that carbohydrate food produced the greatest 
amount of pancreatic juice, but that a meat meal was followed by the least 
Thus the results of these observations showed the existence of a relation 
between the kinds of foodstuffs ingested and the amounts of pancreatic 
mice secreted, and also the concentration of enzymes found m this juice 
Kahn and Klein also found that “ There was a different rate for the secre- 
tion of the various enzymes and therefore a different rate for the discharge 
of the total amounts at one time, with conesponding variation in the fre- 
quency of renewal of the supply of enzymes of the gland ” Wohlgemuth 
and Moequot, Joltram and Laudat observed intermittent secretion of pan- 
creatic juice through the fistula, while von Friedrich observed continuous 
secietion by his patient Neither these observers nor Poljak were able 
to demonstrate a relationship between the type of foodstuffs fed and the 
degree of concentration of the enzyme specific for that kind of food 

The studies on pancreatic secretion of man discussed were all carried out 
on subjects in more or less pathologic physical states, i\hile the experi- 
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mental methods employed arc open to criticism Nevertheless, the findings 
show that 111 man, as well as m lower animals (1) Ingestion of food is 
followed by the secretion of pancreatic jmce, and (2) the external secietion 
of the panel eas plays an impoitant role in digestion These findings are 
obviously of gieat importance Neveitheless, they do not establish the 
mechanism which stimulates the secietion of pancreatic juice nor the con- 
ditions under which intestinal digestion actually occurs m the living normal 
man It is generally accepted that the end products of intestinal digestion 
in man arc the same as those m lower animals, that is, carbohydiates are 
com ei ted into monosacchaiides, fats into soap and glycerol, and proteins 
into amino-acids, and that these end pioducts aie absoibed as such How- 
c^el, It should be noted that it was not until the work of Folm and of 
Van Sl}ke^' that the absoiption from the gut of the end products of pro- 
tein digestion v as established It is only fair to add that all the phases of 
the vaiious piocesses m\olved m the digestion and absorption of both 
piotenis and fats aie not jet fully established 

Iheie aie a^allable but compai alivclj’^ few studies on the pltysical and 
chemical conditions under vhich intestinal digestion occurs in man Prac- 
tically the only studies on the phj'^sical chcmistiy of intestinal digestion m 
the liMiig norma! human subject are those of McClendon et al Hume, 
Denis, Siherman and Iiwin^”' and that of the piesent author and his co- 
woikers which will be discussed later In fact many of the conditions af- 
fecting enzjme action veie not established until the publication of the work 
of Sorensen in 1909 This work permitted the development of reliable 
methods foi indiiectly quantitating en/jmes piesent in pancreatic juice, 
first by McCluie"^ and then latei bj' Willstattci "• and Ivy®'"^ These 
methods, the i oentgen-i ay, electiomctiic appaiatus, the duodenal tube, to- 
gether with advances in physical chcnnstrj' and biochcmistrj', permitted the 
development of procedures and methods foi studj mg digestion in the living 
man The most extensive systematic studies of this subject were carried 
on first by McCluie and co-workers and later by Chiistiansen of Copen- 
hagen*'’ Several studies on man have been made by Chiiaj’^*'’’ and less 
extensive observations by othci investigatois , these studies will be discussed 
later The clinical importance of all these various studies is due primarily 
to the objective demonstration of phenomena occuinng in normal human 
subjects which will permit comparisons with those occuinng under similar 
experimental conditions in abnorpial subjects The explanations of the 
mechanisms of functional activities pioducing the phenomena aie of only 
mdiiect value m the actual use of the tests in medical diagnosis This in- 
direct value lies in the fact that usually, but not always, the more nearly 
correct the physiological basis for a clinical test or proceduie the more 
reliable are the results foi diagnostic purposes Thus, the interpretations 
of results of investigations made foi clinical purposes may be, indeed often 
are, radical^ difterent from those which are of value in the medical sciences 
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Long experience in clinical medicine, clinical research and investigations in 
pure science have led the present author to conclude that the investigator 
who has not had a considerable experience in the actual practice of medicine 
rarely is capable of the type of interpi etation required for purposes of 
clinical diagnosis In relation to human medicine both physiology and 
pathologic physiology may be, therefore, approached from two viewpoints 
The discussion of the physiology and pathologic physiology of the pancreas, 
which follows, IS from the viewpoint of the practitioner of medicine 

In pursuit of clinically applicable studies of the physiolog}'^ of intestinal 
digestion m normal man suitability of analytical methods and proper ex- 
perimental procedures and conditions are of essential importance Such 
methods, procedures and conditions were developed by the present author 
and co-workers and on them depends very largely the reliability of the 
studies whose discussion follows 

One of the problems was whether or not reliable means could be de- 
veloped for demonstrating pancreatic stimulation by examination of duo- 
denal contents The measure of pancreatic activity chosen by the present 
author was that of enzymic concentration, while Christiansen selected 
the quantity of enzymes secreted The results obtained by both of us 
showed that stimulation of the enzymic function of the pancreas could be 
demonstrated by examination of duodenal contents obtained under suitable 
experimental conditions and analyzed by proper methods 

The Effects of Foodstuffs on Concentration of 
Pancreatic Enzymes 

The present author’s studies showed that pancreatic juice containing 
variable concentrations and amounts of enzymes is obtainable from the 
normal human duodenum during the fasting state It was further found 
that following cessation of stimulation of the pancreas the juice secreted 
again assumed tlie characters of that obtained during the fasting state 
Stimulation was characterized by a much greater average concentration 
of the three types of enzymes and by a greater uniformity m the degrees of 
enzymic concentrations 

Observations were made to determine possible variations m the con- 
centrations of the various enzymes during different periods in which the 
secretion of pancreatic juice was stimulated by ingested foodstuffs For 
this purpose normal subjects were fed pure protein, and duodenal contents 
were collected over relatively short intervals during the period of pancreatic 
stimulation This study showed that m different fractions of duodenal 
contents collected from the same subject the concentrations of the same tjpe 
of enzyme remained fairly uniform Further observations on the unifor- 
mity of enzymic concentrations were made on specimens of duodenal con- 
tents collected over hourl) periods from normal subjects The meals were 
of such size that the minimum emptying time of the stomach as determined 
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by fluoroscopic examination was moie than four hours This permitted 
the collection of not less than four specimens from each subject The stud} 
showed that each of the several types of enzyme varied moderately in the 
degrees of its concentration in the different hourly specimens of duodenal 
contents from the same subject, but that there was no legular manner in 
which the variations occun ed , that is, there was no constant systematic in- 
crease m the enzymic concentrations throughout the period of pancreatic 
stimulation 

Studies were made to ascertain whether the greatest degree of concen- 
tration of a given enzyme occurred in the presence of a meal composed of a 
type of foodstuff corresponding to its substratum For this purpose normal 
subjects were given at different times a meal composed of various pure pro- 
teins, fats or carbohydrates The results showed conclusively that no one 
kind of pure foodstuff stimulates the greatest concentration of its specific 
type of enzyme Christiansen ■' made similar findings in relation to the 
amounts of enzymes secreted under comparable experimental conditions 
In addition to the studies discussed, a senes of noimal subjects was sub- 
jected to mtraduodenal administration of pure foodstuffs The latter 
were cottonseed oil, special preparations of casein and of beef furnished 
by the Arlington Chemical Compaii} and dextrose The oil was mixed 
with water and the other substances dissolved in water and then introduced 
into the duodenum through the duodenal tube Foodstuffs thus admin- 
istered produced m the same subject enzymic concentrations of duodenal 
contents entirely comparable to those obtained after their oral administra- 
tion After mtraduodenal administrations the bile and gastric fractions of 
the collected duodenal contents were analyzed as well as the pancreatic 
fraction The findings apparently eliminated the possibility of the volume 
of one fraction masking the effects of the other fractions through dilution, 
because the increases or decreases in the analytical figures rarel} failed to 
coincide 

The foregoing studies show (o) There is a period following the in- 
gestion of foodstuffs during which definitely increased concentrations of 
pancreatic enzymes are demonstrable m the pancreatic juice collected from 
the duodenum of man, this period is the result of stimulation of the ac- 
tivity of the external function of the pancreas During this period of 
stimulation the concentration of each type of enzyme varies much less than 
m duodenal contents collected either before or after stimulation Christian- 
sen found an increase in the amounts of enzymes secreted during this period 

{b) In duodenal specimens collected over succeeding periods during 
which pancreatic stimulation is in process the enzymic concentrations re- 
main fairly uniform in degree 

(c) The greatest degree of concentration of a given enzyme is not 
governed by the type of foodstuff corresponding to the specific substratum 
m which the enzyme acts However, the degrees of concentration of all 
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types of pancreatic enzymes aie related to the kind of foodstuff fed, oil 
giving the greatest degree and carbohydrates the least Christiansen also 
found well defined relationships between the amounts of enzymes secreted 
and the type of foodstuff administered 

In relation to clinical diagnosis these findings are important not because 
of the physiological implications, which will be discussed later, but because 
they furnish norms with which the findings obtained from pathological 
subjects can be compared 

Effects of Inorganic Substances on Concentration of 
Pancrea,tic Enzymes 

Having established the role played by foodstuffs on the external se- 
cretory activity of the pancreas it was considered of equal importance to 
study the effects of representative inorganic substances The substances 
chosen were distilled water, chemically pure hydrochloric acid, phosphoric 
acid, sodium phosphate and magnesium sulphate 

Comparative studies ® ■*’ of the degrees of enzymic concentration 
were made m duodenal contents derived from the fasting duodenum, after 
the ingestion of tap water and after drinking weak cornstarch solution 
For this purpose the fasting duodenal contents weie collected over periods 
of 30 minutes fiom normal subjects, then 50 c c of tap water were given and 
the contents collected for two hours, m fractions of one hour each The 
enzymic concentrations of the two fractions were comparable The re- 
sults representative of those obtained from this comparative study are out- 
lined in the following table To the table are added the figures representing 
the enzymic concentration of duodenal contents collected after the ingestion 
of a mixture of olive oil and tap water The experiments with the oil 
feedings and those with the fasting duodenum and tap water feedings were 
made on separate days 

Table I 


Enzymic Concentrations of Duodenal Contents Collected from the Fasting Duodenum and 
after the Ingestion of Tap Water, or of Cornstarch Solution or of Olive Oil 


! 

Enzymic Concentration : 

Food Ingested 

Proteolj tic in 
mg N P N 

Lipolytic in c c 
N/10 NaOH 

Amylolvtic in 
mg glucose 

1 8 

05 

03 

Fasting duodenum 

5 7 

3 5 

2 6 

25 c c of olive oil and 25 c c tap water 

2 7 

0 0 

00 

50 c c 0 5% cornstarch 

1 5 

0 1 

00 

50 c c tap water 


In the above table comparison of enzymic concentrations of the contents 
of the fasting duodenum with those found after drinking water shows that 
after the ingestion of tvater or weak cornstarch solution the degrees of con- 
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centiation of the various enzymes present in the duodenal contents are 
comparable with those pi esent in the fasting contents However, after the 
ingestion of olive oil, the degrees of action of all these various enzymes 
were increased in the duodenal contents of each subject 

Comparative studies were made of enzymic concentrations of duodenal 
contents obtained after the ingestion of olive oil and of various hydrochloric 
acid mixtures The determinations were made in duodenal contents from 
normal subjects Results representative of those obtained in a series of ex- 
periments are outlined in the following table 

Table II 

Enzymic Concentrations of Duodenal Contents Obtained after the Ingestion of Hydrochloric 

Acid and Olive Oil 


Enzymic Concentrations 


! 

Proteoljftic in ' 
mg NPN 1 

Lipolytic in c c 
N/11 NaOH 

Amj'lolvtic in 
mg glucose 

Food Ingested 

43 

1 2 

1 2 

100 c c N/10 HCl and gum arabic 

2 2 

00 

02 

60 c c N/10 HCl and gum arabic 

2 7 

0 7 

14 

SO c c N/10 IICl solution 

S 7 

25 

25 

25 c c each of olive oil and water 


Study of the table shows that the greatest en/ymic concentrations were 
obtained in duodenal contents derived after the ingestion of olive oil, and 
that acid was a much less potent stimulant The latter acted comparably 
to water This is to be anticipated because ingestion of water stimulates 
the production of acid gastric secretion Observations m ee Inch phosphoric 
acid was used instead of HCl gave results comparable to those described for 
the latter acid 

Studies were made on five normal subjects of the comparatne stimu- 
lative effects of foodstuffs, HCl and MgSOi solutions m the secretions of 
pancreatic juice These subjects were given, m aqueous suspension, 100 
c c of 50 c c pure cottonseed oil, or a solution of one of the following 
substances, 50 grams of fat-free beef peptone, 50 grams puie dextrose, 8 
grams of MgSOi crystals or N/40 HCl Results repiesentative of those 
obtained are outlined in the following table 

The findings of this study, represented in table 3, show that magnesium 
sulphate is a more potent stimulant to the secretion of pancreatic enzymes 
than IS HCl solution or dextrose They also clearly show that inorganic 
substances, including HCl, are less potent stimulants to the secretion of 
pancreatic enzymes than are fats or protein foodstuffs 

The studies which have been briefly described show that the inorganic 
substances, hydrochloric acid, phosphoric acid and water, are weak and 
inconstant stimulants to the flow of panel eatic enzymes Magnesium sul- 
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Table III 

Minimum and Maximum Concentrations of Enzymes and Chlorides of Duodenal Contents 
before and after Intraduodenal Administration of Cottonseed Oil, 

Beef Peptone, Dextrose, HCl and MgS04 


Test Meal 

Pancreatic Enzyme Concentrations 

Pepsin 

Concentration 

Chloride 

Concentration 

Trypsin 

Lipase 

Amylase 


Mini- 

Maxi- 

Mini- 

Maxi- 

Mini- 

Maxi 

Mini- 

Maxi- 

Mini- 

Maxi- 


mum 

mum 

mum 

mum 



mum 

mum 

mum 

mum 

Fasting 

1 3 

42 

0 2 

1 2 

1 1 9 

3 6 

0 7 

1 0 

59 

64 

^504 

39 

46 

0 8 


09 

1 4 

09 

1 1 

5 2 

70 

HCl 

3 8 


0 8 

10 

0 7 


0 7 


42 


Dextrose 

3 3 


0 5 


0 7 


1 6 


4 1 


Peptone 

9 5 


1 0 


3 6 


2 0 


8 5 


Oil 

5 7 

S 6 

1 2 

1 5 

40 

45 

0 6 

1 0 

5 2 

70 


phate was a more constant and potent stimulant than weie these other sub- 
stances, although it fails to stimulate m about 20 per cent of normal sub- 
jects At the best, magnesium sulphate was a much less reliable and less 
powerful stimulant than either fat or protein foodstuffs 

The action of these inorganic substances on the exocrine pancreatic 
function IS comparable to that described by Ivy ® after parenteral administra-- 
tion of a substance designated purified secretin In relation to clinical 
medicine the studies on inorganic substances are important because they 
show that such compounds are not satisfactory stimulants when the pan- 
creatic fraction of duodenal contents is examined for diagnostic purposes 

Alkali Secretory Activity or Pancreas 

The studies which have been discussed showed that different types of 
stimulants reacted differently on the external enzymic functions of the pan- 
creas Obviously, these findings explain the logic of studying the effects 
of various types of stimulants on the alkali secretory activity of the pan- 
creas For this purpose pH and buffer values of duodenal contents were 
determined All pH determinations were made electrometncally The 
buffer values were determined by titrating duodenal contents either with 
tenth normal hydrochloric acid or xvith sodium hydroxide solution, accord- 
ing as to whether the original material was alkaline or acid This was ac- 
complished by bringing a definite quantity of the duodenal contents to the 
neutral point by the addition of standard acid or alkali , the pH values being 
determined initially and the neutral point evaluated by further potentiometric 
comparisons, after addition of successive portions of titration solutions 
Studies were first made on duodenal contents collected from normal subjects 
m the fasting state, and then after ingestion of tap w^ater The pH xalues 
obtained during fasting xvere 6 0 to 8 1 and after water drinking were 7 6 
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to 8 3 , which indicates that water drinking caused some stimulation of 
alkali secretion After these preliminary studies the subjects were fed pure 
loodstuffs or mixtures of them Duodenal contents were collected during 
the period of stimulation of the panel eatic juice and pH determined It 
uas found that duodenal contents deined after the ingestion of olive oil 
or of arrowroot starch were alkaline (pH above 7 ) , the pH varied from 7 2 
to 8 1 On the other hand, duodenal contents collected after ingestion of 
the piotein, edestin, oi the mixture of foodstuffs containing edestin were 
acid (pH below 7) , the pH varied from 3 2 to 6 7 The correctness of 
these findings has been verified by others The buffer values 

of the duodenal contents obtained after administration of foodstuffs were 
surprisingly uniform Such uniformit} indicates that the physical chemical 
factors governing the buffei conditions were approximately the same in all 
specimens of duodenal contents, le, the findings indicate that the various 
tjpes of food substances had about the same stimulating effect on the pro- 
duction of buffer substances Obviously, this finding indicates that food- 
stuffs stimulate the alkali secietory activity of the pancreas in a manner 
differing from their stimulation of the enzjmnc activities 

The deteiminations of the pH values discussed above do not afford data 
conctinmg the lapidity with which gastric chyme is neutralized within the 
duodenum In order to obtain such data ® duodenal contents for pH deter- 
minations were obtained b}' aspiration from the first portion of the duo- 
denum, the metal tip was either just bejond the distal end of the sphincter, 
or within the sphinctei Collections were made over periods of a few 
seconds to seveial minutes, depending on the lime necessary to collect a 
quantity sufficient for potentiometnc purposes, about 5 cc A second duo- 
denal tube was placed m the stomach in older to prove that the ingested 
meal gave rise to an active flow of acid gastric juice, the acidity being deter- 
mined by titration and electi ometrically The substances fed were olive 
oil and N/10 HCl These studies showed that the acidity of gastric chyme 
is neutralized the instant it reaches the duodenum and that the neutralization 
occuried m the region of the pyloiic sphincter The neutralization may be 
compared to that pi oduced by pouring an acid solution onto the surface of 
an alkaline fluid n ith diffusion downward 

Independent stimulation of the two types of panel eatic secretions, alkali 
and enzymic, was studied further Foi this purpose enzymic concentra- 
tions of duodenal contents were determined after the ingestion of olive oil 
and various mixtures of hydrochloric acid The results of these studies 
showed that only an indifferent relationship existed between the enzymic 
secietory function of the pancreas and the alkali secietory function The 
independence of these two secretory activities is also maintained by other 
observers The studies on the alkali secretory function of the pan- 

creas furnish normal findings with which those on abnormal subjects may 
be compared 
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Mechanism of Pancreatic Stimulation 

The foregoing findings which have been discussed furnish data not 
only applicable to clinical studies but also relating to the factors concerned 
in stimulation of the external secretory functions of the pancreas Sucii 
stimulation is usually attributed by ph3'^siologists to the hypothetical hoimone 
designated secretin Bayhss and Starling *’ proposed this theory on the 
basis of two observations First, they found that when acid is applied to a 
denervated loop of the upper jejunum the pancreas secretes Second, the)- 
also found that acid extracts of the duodenal and jejunal mucosa contained 
a substance called by them, “ secretin,” which excites the pancreas to secrete 
when injected intravenously However, substances possessing the action of 
“ secretin ” have been found m many animal tissues other than duodenal 
and jejunal mucosa and its extraction with hydrochloric acid might very 
well form various compounds (due to decomposition of proteins, etc ) 
whose parenteral administration would stimulate the secretion of pancreatic 
juice A concise critique of the animal experimentation relating to hor- 
monal stimulation of the pancreas is reported by Farrell and Ivy ^ , together 
with the observation that they were able to stimulate the secretion of pan- 
creatic juice by a denervated autotransplant of the pancreas m the dog 
Their conclusion confirms the opinion of the author that the work of Bay- 
hss and Starling indicates humoral stimulation but not necessarily hormonal 
stimulation In more recent studies Ivy ® produces stimulation of the flow 
of pancreatic juice m dogs and in man by the parenteral administration of 
a preparation designated as a purified secretin These findings apparently 
establish a humoral stimulation of the exocrine functions of the pancreas 
in both lower animals and m man 

The establishment of the chemical (humoral) stimulation of the exo- 
crine functions of the pancreas is of sufficient importance to justify the large 
amount of experimentation carried on by various observers during the past 
32 years However, merely because a parenterally administered substance 
stimulates pancreatic secretions does not prove the existence of a hormonal 
(secretin) mechanism of such stimulation Realizing this, Ivy made fur- 
ther investigations ® in which he found that his purified secretin and also 
various foodstuffs failed to influence the enzymic concentrations of pan- 
creatic juice of dogs Obviously, these findings favor the correctness of the 
hormonal (secretin) stimulation in dogs However, although Ivy’s purified 
secretin'* did not affect the concentrations of pancreatic enzjmes in man, 
the investigations of the present author and others ha\e unquestionabh 
established that such concentrations are defimtelj’^ affected bj’- various food- 
stuffs These reported differences suggest that there possibly exist dif- 
ferences in the mechanisms of pancreatic stimulation m dog and man It 
would be logical to postulate that the carnivora require only a restricted t\ pe 
of pancreatic stimulation since protein is the predominant foodstuff, vhile 
omnnora might require more complicated mechanism because of the \arious 
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elements habitually entering into their diet Another important fact is that 
the expel imental observations have always been made on animals whose 
physiological states have been drastically modified These considerations 
make it seem hazardous to conclude from experimental data now available 
that the mechanisms of stimulation of the exocrine functions of the jiancreas 
in man aie necessaiily similar oi indeed comparable to those in lower 
animals 

Theie are various studies made by the authoi and Christiansen the re- 
sults of which aie not compatible with the secietin thcoiy of stimulation ot 
the pancreas It will be lecalled that the secretin theory postulated an acid 
state of duodenal contents However, studies discussed above show that 
the duodenum during digestion is either alkaline oi the amount of free HCl 
IS not more than a trace Ceilamly hydrochloiic acid could not have 
played a lole in the stimulation of the pancreas in the author’s patient with 
achylia gastiica, the gastiic contents weie kept alkaline by mixing sodium 
hydi oxide with the foodstuffs fed These findings negatue the application 
ot the secretin theorj, as usually desciibed, to man Measuring the produc- 
tion of enzymes in terms of enzymic concentrations shows such production 
to be governed by the type of stimulant administeied Were pancreatic 
stimulation m man the result of only the one substance, secretin, the con- 
sistent variations which have been found foi different types of stimulants 
would not be anticipated 

Both Ivy” and Chiiay”'’ found that the parenteral administration of 
substances designated by them as puiified secretin stimulated an increase in 
the amount of pancieatic juice secieted by normal men Chiray also found 
an increase in the conceiitiation of en/ymes, while Ivy did not The dif- 
ference in findings is logically explained as due to diffeiences m the sub- 
stances administered These findings ai e evidence favoring the coi rectness 
of the conclusions dran n independently by the present author and by Chris- 
tiansen, which is that the alkali and en/ymic activities of the pancreas are 
independent functions The authoi ’s studies*’ of this pioblem were made 
on normal young men The subjects were fed water, hydiochloric acid, 
olive oil mixed with hychochloiic acid, and olive oil mixed with water 
Two tubes were used simultaneously , the tip of one entering the duodenum 
and the tip of the othei remaining in the stomach The latter tube pei nutted 
it to be showm that the contents of the stomach w^eie actively acid through- 
out the experimental obscivation periods Throughout these peiiods gas- 
tric acidity was titrated and electi oincti ic pH deteinunations were made of 
the gastric and duodenal contents togethei with estimations of the concen- 
trations of the pancreatic enzymes These findings showed that water and 
hydrochloric acid solutions stimulated the secietion of alkali by the pancreas 
but produced no demonstrable effect on the concentration of enzymes On 
the other hand, the olne oil meals stimulated both the alkali and enzymic 
fractions of pancieatic juice, the gastiic contents being actively acid These 
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findings indicate that the two exocrine pancreatic functions i eact differently 
Christiansen im estigated the subject with unique experimental procedures 
Fiom his studies he concluded that the secretion of alkali and the secretion 
of enzymes represent independent functions 

Pathologic Physiology of External Pancreatic Function 

The experimental findings and their relation to the mechanisms of ex- 
ternal pancreatic functions which have been discussed furnish a basis for 
the study of abnormal pancreatic conditions, whether functional or organic 
In making such studies propriety of experimental methods and procedures is 
of essential impoitance Those developed and used by the present author 
will be discussed in connection with the considerable number of other pro- 
cedures which have been pioposed for the purpose of eliciting evidence ot 
pancreatic involvement Critical review of them demonstrates that they 
are designed to show functional disturbances m the pancreas either directl> 
or mdiiectly thiough the secondary effects on metabolism They may be 
classified as follows 

I Test for demonstiatmg the secondaiy effects of pancreatic function 

A Effect on caibohjdiate metabolism 

1 Glycosuria 

(a) Dynamic 

{h) Potential 

2 Cammidge pancreatic reaction 
B Unclassified effect on metabolism 

1 Loewi mydriasis test 
C Effect on alimentation 

1 Steatorrhea and percentage of undigested fats 

2 Azotorrhea and creatorrhea 

3 Uiinary ethereal sulphates 

II Direct tests for pancreatic function 

A The estimation of the concentration of panel eatic enzymes m 

vitro (quantitative) 

1 Estimation in excreta 

(a) Trypsin in feces 

(&) Diastase m feces 

(c) Lipase in urine 

(d) Diastase m urine*' 

2 Estimation in gastiic contents 

(o) Trypsin, diastase and lipase after an oil 
meal 

3 Estimation of enzymes m duodenal contents 

4 Estimation in blood 

(a) Diastase 
I (b) Lipase®* 
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B The estimation of the concenti ation of panel eatic enzymes in 

VIVO 

1 Keiatin coated capsules containing methylene blue'*® 

2 Glutoid capsules of Sahh containing lodofoim'’’ 

3 Nucleus test of Schmidt/'® and the modifications of 

Einhorn/® and Kashiwado 

Desciiptions of these various tests are found m the encyclopedic work 
of Weiss ®‘ and in othei publications ®" 

Of the above tests but few have pioved to be of practical value Stcator- 
ihea, azoton hea and cieatoirhea occur m the presence of advanced disease 
of the panel eas In the piesence of complete exclusion of pancreatic juice 
the nucleus test may still be positive Of the various examinations of sub- 
stances m the blood the most efficient is the test for lipase devised by 
Cheny and Ciandall In i elation to lipase in the blood, it is of interest to 
note the work of Boldjreff This inA’'estigatoi has concluded fiom experi- 
mental obsenations that the external pancreatic secretion furnishes enzymes 
to the blood Both Boldyieff and Oelgoetz attribute great importance 
to this phenomenon I-Iowevei, neither of these observers has given con- 
sideration to the role played liy the hvei in destroying panel eatic enzymes 
reaching it in the portal blood, which phenomenon is discussed by Fischler 
Examination of the pancreatic moiety of duodenal contents furnishes the 
most useful mfoimation concerning the functional state of the pancreas 
The reliability of such examinations depends {a) on the correct use of the 
duodenal tube, (i*) on procedures which insuie the collection of repiesenta- 
tive specimens of duodenal contents, (c) on the use of a stimulant which 
will uniformly cause secretion of pancreatic juice and {d) on analytical 
methods incorporating the necessary physiochemical principles The pres- 
ent authoi has developed a system of duodenal anal} sis which incorporates 
all these recjuirements Sufficiently large numbeis of normal and patho- 
logical subjects have been studied to establish the status of this system In 
brief the method consists of giving the duodenal tube with the subject in 
the fasting state, and veiifying the position of the tip of the tube by fiuoi os- 
copy Cream or oleic acid is used to stimulate pancreatic secietion, and a 
specimen is then collected which is representative of the duodenal contents 
during the period of such stimulation The specimen is analyzed for 
enzymic activities by the methods devised by the author, these incorporate 
the necessary physiochemical piinciples Willstattei and also Ivy® have 
developed reliable analytical physico-chemical methods for estimating en- 
zymic activities The status of the lesults obtained from the author’s sys- 
tem of duodenal analysis in relation to clinical diagnosis was established 
by the study of large numbers of patients lepiesenting a considerable variety 
of diseases Results representative of those obtained in patients suffering 
from organic pancreatic affections aie outlined in the following tables 
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Table IV 


Representative Duodenal Enzvmir Concentrations in Pancreatic Disease 


Subiect 

1 

Proteolytic 1 
non-protein | 
nitrogen 
mg 

Lipolytic 
N/10 
NaOH 
c c 

Amylolj'tic 

glucose 

mg 

Diagnosis 

Normal 





controls 

2 0 

1 0 

1 0 


4* 

5 0 

0 2 

04 

Acute pancreatitis convalescing 


1 9 

0 7 

1 9 


3* 

1 1 

03 

05 

Chronic pancreatitis 


0 8 

03 

03 


2 * 

00 

0 2 

20 

Cancer head of pancreas 

1* 

2 5 

1 6 

2 0 

Cancer of body and tail of pancreas 


* Laparotomy 


The effects of pancreatic disease on the enzymic concenti ations of 
duodenal contents, demonstrated by studies comparable to those outlined 
in table 4 togethei with those leported by other investigators may be 
summarized as follows 

Extensive involvement of the panel eatic parenchyma, due to acute 
pancreatitis oi less extensive pathologic lesions accompanying chronic pan- 
creatitis, is associated with a decrease below the minimum normal limits 
of at least two of the three types of enzymic concentrations in the duo- 
denal contents It is possible that the diminution m enzymic concentra- 
tions m some of these cases is due, in part, to obstiuction to the flow of 
pancreatic secretion by the pathologic process, as well as to actual de- 
struction of pancreatic parenchyma 

Cancer of the head of the pancreas produces a marked decrease m en- 
zymic concentrations, although extensive carcinomatous involvement of 
the pancreas, not involving the head or the duct of Wirsung, does not 
demonstrably affect the enzymic concentrations of duodenal contents 

Slight involvement of the pancreatic parenchyma, when due to acute 
pancreatitis or pancreatic cyst, does not affect the enzymic concentrations 
of the duodenal contents 

The functional state of the pancreas, as reflected in changes in en- 
zymic concentrations in duodenal contents, was investigated in patients 
suffering with diseases of the liver or gall-bladder In chronic chole- 
cystitis, with or without gall stones, about 50 per cent of the cases showed 
slight abnormality in pancreatic enzymic function This was most 
often expressed as a diminution in the concentration of lipase The pres- 
ence or absence of jaundice exerted no demonstrable influence on pan- 
el eatic function Comparable evidence of panci eatic functional disturb- 
ance was demonstrated in 95 per cent of the patients who had undeigone 
cholecystectomy Calculous obstruction of the ampulla of Vater will 
produce low enzymic concentrations These flndings ha\e been verified 
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by othci s A^eiy abnormal enzymic concentrations wcie also found 
in acute cholecystitis Howevei, normal enzymic concentrations were 
found m cancer of the bile ducts which did not involve the panel eatic 
ducts Mild disturbance of panel eatic function was found in 70 per 
cent of patients with cirrhosis of the liver and m 50 per cent of patients 
with toxic jaundice Only about 16 per cent of patients ivith uncomplicated 
duodenal ulcei gave evidence of mild pancreatic dysfunction 

The combined study of the pancreatic and biliaiy moieties of duodenal 
contents has been found of value m differentiating between benign and 
malignant causes for jaundice and in localizing the site of the lesions The 
important findings m such differentiation may be outlined as follows 

Normal enzymic concenti ations and no bile demonstrate that the lesion 
IS in the biliaiy tiact above the ampulla of Vatei If bile reappeais after 
repeated instillation of magnesium sulphate solution into the duodenum it 
IS highly probable that the obstruction of the biliary tract is of benign char- 
acter The more concentrated the bile that is obtained, the more probably 
benign is the lesion But if bile does not leappeai, the chance that the 
lesion is benign is much moie remote 

Abnormal enzymic concentrations, with the initial piesence of bile, espe- 
cially if the bile is rclatnely concentrated, or if it reappears after mtra- 
duodenal instillation of magnesium sulphate solution, suggest benign ob- 
struction in the region of the ampulla of V ater In such cases the reappear- 
ance of bile may be accompanied by incicase m enzymic concentrations 
Abnormal enzymic concentrations, when bile remains absent from the 
duodenum in spite of repeated intraduodenal administration of magnesium 
sulphate, suggest cancer of the head of the pancreas 

Duodenal contents grossly discolored with blood, with abnormal enzymic 
concenti ations, and containing no bile denote cancer involving the head of 
the pancreas, common bile duct and wall of the duodenum 
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Introduction 

The conception that scuivy has an impoitant relationship to infection 
IS far from new In fact, some of the eaihest descriptions of scurvy bear 
witness to this relationship and account for the fact that scurvy uas often 
considered an infectious disease Echthius, whose comments on scurvy 
were published in 1585,^ is referied to by Janies Lind" as follows “Ech- 
thius seems to be the first who ga\e rise to the opinion of its being a contagi- 
ous or infectious lues He was led into that mistake by observing whole 
monasteries who lived on the same diet, and m the same air, at once af- 
fected with it, especially after feijers, which no doubt might become infec- 
tious in close and confined apartments Fie imagined, therefoie, that a 
scurvy might in a manner be the oisis of a fe\er, which as such he deemed 
contagious ” This relationship was more clearly recognized by Mayn- 
waringe,® a century later, who wrote “ That Feavers and Scurvy do com- 
mute and complicate, daily experience doth manifest to Learned Physicians, 
that are cuhcal observatois and those intermitting Feavcis, called Agues, 
which are looked upon and accounted by the vulgar and unknowing, as 
trivial slight diseases, and, as I have heard some say. An Ague in the 
Spnng u as good as Physick but they little consider what J nine these Agues 
bring to the best tempered bodies , what alteration and change they make m 
the mass of blood , seldom recovering its former state and purity, if they 
continue long and neglected and at their cessation and departure you think 
all IS done, the danger and the piejndice past, and you tn statu quo pints, 
but now begins the Scuizty to act its part, shly and gradually to creep upon 
you, except by the advice of a skillful Physician, you raze out the vestigia 
of the former disease, chai acteiised and impiezsed upon the Visceia for 
nutrition, by alienating their ferments from their genuine and piimitivc 
natures, from which seniinaiies the Scuivy will spout forth 

“ Hereby you may perceive the succession and commutation of diseases, 
how one disease inti odiiceth and is the pieludiiim to another ” 

However faulty may have been the reasoning of the early commentators 
as to the fundamental cause of scurry their observations on the effect of 
* Received for publication April 17, 1937 
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infections in precipitating the disease have been repeatedly confirmed Time 
aftei time epidemics of scurvy have been seen to sweep through an inade- 
quately fed populace on the heels of a contagious disease As recently as 
1917 this phenomenon was reported from the prison camps of the Central 
Powers 

Of late years, impiovement in the dietary of the pooler classes has been 
sufficient to make scuivy a relatively uncommon condition confined largely 
to infants, sohtaiy living bachelors, alcoholics, and patients on certain rigid 
diets, such as for peptic ulcer Even in individual cases, however, the in- 
fluence of infection in unmasking a latent scurvy is often manifest As 
Hess ° has remaiked, “ Infection is the most important condition which may 
suddenly and precipitously induce scuivy ” 

The chemical isolation of vitamin C or ascorbic acid and the subsequent 
development of methods foi its quantitation in plant and animal tissues 
have made it possible to study its metabolism in health and disease m a more 
exact way than hitherto Vitamin C is a powerful reducing agent and its 
ability to reduce 2 6 dichloi phenol-indophenol undei suitably controlled con- 
ditions has been shown to be highly specific®’^ With this dye 'vitamm C 
can be titrated directly m the urine or n\ the protein-free filtrate of blood 
serum or plasma 

It has been observed that m normal indn iduals the blood serum level of 
ascoibic acid is between 0 7 and 2 5 mg per 100 c c , and even within this 
normal lange differences can ordinarily be accounted for by differences in 
dietary intake of vitamm C * Elimination of vitamm C fiom the diet has 
been observed to be followed by a gradual fall in the blood level of the 
vitamm until it reached a value as low as 0 2 mg per 100 c c “ 

The uimary excretion of vitamm C is m the normal healthy subject 
dependent upon the dietary intake ’’’ Although observations on the 
serum level or urinary output of vitamm C in infection have been few and 
contradictory,^"*"^ expciimental evidence has been accumulating that there 
IS an increased demand for the vitamm m infection Rinehart has shown 
that this IS the case in active rheumatoid arthritis and rheumatic fever, and 
Hememann has confirmed this in other infectious diseases However, 
studies of the vitamin C metabolism m a large senes of cases with infection 
are lacking The purpose of the observations reported here was to seek 
evidence in regard to the effect of infection on the vitamm C metabolism by 
estimating the blood ascorbic acid m a large group of hospital patients and 
controls, and by “ balance ” experiments m a few patients with infections 

Methods 

The reduced ascoibic acid m the blood serum was determined by the 
method of Taylor et al "" Repeated estimations have shown an accurac} 
of 0 2 mg per 100 ml of blood serum The data presented were collected 
from 165 individuals representing a cross section of the hospital population 
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including, as controls, niembeis of the staff and technicians, as well as pa- 
tients without infections 

These individuals have been arbitrarily divided into four gioups 
Group I consists of individuals free from infection who had been on a diet 
containing some fresh fruit or gieen vegetables Group II consists of 
patients with infections who had been on a diet containing some fresh fruit 
or green vegetables Group III consists of patients free from infection who 
had been on diets lacking in fresh fruits and green vegetables Group IV 
consists of patients with infections who had been on diets lacking in fresh 
fruits and green vegetables 

The first group (“adequate” vitamin C intake without infection) was 
composed of 43 individuals from all walks of life, the majority of whom 
were ward patients m the hospital The average serum level of ascorbic 
acid in this group was 131 mg per 100 c c with a range from 0 51 to 2 42 
mg per 100 c c 

The second group (“adequate” vitamin C intake with infection) con- 
sists of 66 patients suffering from various infections such as lobar and 
bronchopneumonia, acute upper respiratory infection, tonsillitis, rheumatic 
fever, acute gonorrheal arthritis, pyelitis, cystitis, pulmonary and pleural 
tuberculosis, bronchitis, lung abscess, malaria, acute catarihal jaundice, 
staphylococcus abscesses, typhoid fever, streptococcus septicemia, and oste- 
omyelitis No patient was included who did not exhibit either fever or 
leukocytosis The average le'vel of serum ascorbic acid m this gioup was 
0 64 mg with a range from 0 10 to 1 19 mg per 100 cc This is about 
one-half the average value found in the normal group No correlation be- 
tween the severity or etiology of the infection and the level of ascorbic acid 
in the blood was noted except that all of the cases of uncomplicated pyelitis 
or cystitis, five m number, had normal values In 10 cases of active rheu- 
matic fever included in Group II the average value was 0 48 mg per 100 
c c with a range from 0 10 to 0 85 mg per 100 c c , essentially the same as 
for the group as a whole 

The third group (“inadequate” vitamin C intake without infection) 
consists of 27 patients In these the average serum ascorbic acid value was 
0 48 mg with a range from 0 11 to 1 26 mg per 100 c c 

The fourth group (“ inadequate” vitamin C intake with infection) con- 
sists of 29 patients In these the average value was 0 47 mg of ascorbic 
acid per 100 c c with a lange of from 0 21 to 0 91 mg per 100 c c , essen- 
tially the same as for Group III (Figure 1 ) 

Clinical signs of scurvy such as spong;)’-, bleeding gums or spontaneous 
hemorrhages into the tissues were not observed in either Group I or Group 
II but were noted in ten patients in Group III and three patients in Group IV 
There was no significant difference m the serum level of ascorbic acid be- 
tneen the patients with scurvy and those with equally poor diets without 
scurvy 
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Oil encountering- these i csults the question arises, “ Could they not be 
due to lessened intake of vitamin C fiom lack of apjietite oi defective ab- 
soiption associated with infectious disease? ” In answ'ei to this, it maj be 
said that many of these patients w'ere obscirved to be partaking of an ade- 
quate diet in the hospital, and m many the deteimination of serum ascorbic 
acid was done w'lthm a day or two of the onset of the disease before it would 
be expected that the effects of faulty absorption would become manifest 
A study of the vitamin C balance was earned out in foui individuals 
w'lth chronic infections tw^o patients with pulmonaiy tuberculosis, one wuth 
rheumatic fever, and one with lung abscess Inasmuch as the obsei vations 
in all four yielded essentially the same lesults only one case will be described 
in detail T W w as an elderly man with advanced pulmonary tuberculosis, 
W'ho weighed 50 kilograms Previous to entry to the hospital he had been 



050 100 ISO 300 

W GM PER CENT 


Fig 1 Average serum ascorbic acid and range of values m various conditions 

on a diet containing raw fruit or cabbage several times a week His clinical 
condition remained essentially unchanged thioiighout the couise of the ob- 
servations During his stay in the hospital he w'as kept on a basal diet 
wdnch contained no fiesh fuiit, tomato or cabbage, in other words, it w'as 
moderately low' but not completely lacking in vitamin C On admission the 
seium ascoibic acid was 0 30 mg per 100 c c while the aveiage total daily 
excretion into the uime was 3 mg , a very low value These figures showed 
no essential change ovei a contiol period of three weeks During the suc- 
ceeding 10 days he was given on separate occasions one intravenous dose 
and two oral doses of one gram each of ascorbic acid These laige single 
doses of ascorbic acid w'ere foliow'ed dunng the first 24 horns by an in- 
creased excretion of the vitamin m the unne amounting to 254 mg after 
the intravenous injection, and 21 and 71 mg, respectively, after the oral 
administi ations During the second 24 hours on each occasion the urinary 
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excretion fell to its previous low values At the end of this period the 
plasma ascoibic acid had risen to 0 95 mg per 100 c c He was then given 
500 mg of ascorbic acid by mouth daily for four weeks The response to 
this amount was shown by a prompt rise m the plasma ascorbic acid to 1 3 1 
mg per 100 c c , accompanied by a marked increase m the urinary excietion 
to from 200 to 300 mg per day Ascoibic acid administration was then 
discontinued for four v eeks and there was a rapid fall m the plasma ascorbic 
acid to ifs preexisting low level At this point inci easing doses of ascorbic 
acid were given by mouth beginning with 100 mg per day for 13 days, then 
200 mg per day foi 17 days and finally 300 mg per day It was not until 
the latter dosage had been instituted foi se\ eral days that the serum ascorbic 
acid level and the urinaij excretion of the vitamin rose to normal values 
(figure 2) 
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Fig 2 The eflrect of oral administration of ascorbic acid on the serum values and urinary 
excretion of this substance in a patient with pulmonary tuberculosis 


Discussion 

The aboAe experiment indicates that this patient who had active tuber- 
culosis required more than 200 mg of ascorbic acid per day to keep his 
plasma level and urinary secretion of the vitamin at normal le\els This 
may be compared to the figures of a an Eckelen and of Heinemann"^ who 
found that the daily requirements of a normal adult weighing 70 kg are 
about 60 mg 
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Summary 

The serum ascorbic acid has been estimated m a group of normal in- 
dividuals, m patients with vitamin C deficiency, and m patients with infec- 
tious diseases 

The serum ascorbic acid levels in patients with infections are usuall} 
well below the values seen in normal indniduals and often reach figures 
encountered m manifest clinical scurvy 

The amount of vitamin C m the diet necessary to bring the serum level 
and the urinary output to normal values in the presence of infection is far 
greater than the normal recjuiremcnts 

The effect of rheumatic fe\er on the vitamin C metabolism appears to 
be the same as that of othei infectious diseases 
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AN ARTICLE CONTRIBUIED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRATT 

THE EFFECTS OF LARGE DOSES OF BENZEDRINE 
SULPHATE ON THE ALBINO RAT FUNC- 
TIONAL AND TISSUE CHANGES 

By William E Ehricii, M D , and E B Krumbhaar, M D , Ph D , 

F A C P , Plnladclplna, Pennsylvania 

Or the synthetic prepaiations of the cpinephiine gioup, benzednne 
fphenyhsopiopylannne) is in sonic respects more efficient than epinephiine 
and ephednne, and also has additional theiapeutic effects As a sympathetic 
stimulant it pioduces mydriasis and piloerection (AllesL Prinzmetal and 
Bloombeig Myerson, Loman and Dameshek “) It raises both blood and 
spinal fluid pressure, the rise being maintained for a longei period than aftei 
injection of the other two chugs (Alles * , Piness, Millei and Alles Haitung 
and Munch®, Taintei M;yeison, Loman and Dameshek®) Like these 
drugs. It increases the numbei of erjthiocytes and leukocytes m the blood, 
and to a lesser extent the hemoglobin and the corpusculai volume (Myerson, 
Loman and Dameshek ® ) Applied to the mucous membranes of the nose, 
Eustachian tube or middle ear, benzedrine has a marked decongesting effect 
(Bertolet Bryne ®, Scarano Wood ®) In addition, it has been found to 
dimmish the sense of fatigue, to prevent sleep, and to be of therapeutic value 
m the narcolepsies and allied conditions (Piinzmetal and Bloomberg®) 
Finally, it has been shown to lessen oi abolish spastic manifestations of the 
gastrointestinal tract within a few minutes (Myerson and Ritvo ®) 

Most of these studies have been on clinical material , those on animals 
were not continued over long pei lods and did not include postmortem studies 
Mhich might throw light on possible toxic effects 

It seemed desiiable, therefore, to undertake studies on rats which would 
disclose signs of toxicity when benzednne m hypertheiapeutic amounts vas 
given over long periods, and also establish the postmoiteni changes following 
lethal doses 

Methods 

Foi these expeiiments, 171 albino rats, weighing fiom SO to 385 giams, 
were used, 145 lats were injected subcutaneously with benzednne sulphate 
which had been dissolved m saline solution and steiihzed by heat The 
amount of benzednne given by single injections varied fiom 1 to 500 mg 
per kilo of rat weight Injections, with but few exceptions, were made on 

* Presented in brief before the Section on General Medicine of the College of Physicians 
of Philadelphia, January 25, 1937, and the American Association of Pathologists and Bac- 
teriologists, Chicago, March 25, 1937 Received for publication April 13, 1937 
From the Department of Pathology, University of Pennsjlvania 
Aided by a grant from Smith, Kline &. French, Inc 
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the first, f oui tli and sixth days and thereaf tei daily — six days a week — in one 
group for one and one-half weeks, in another for three weeks, in anothei for 
SIX weeks Surviving rats were sacrificed and immediately autopsied 24 
hours after the last injection, except m the case of one lot that was used to 
study the effect of increasing doses 

Of the remaining 26 rats, which served as controls, nine were injected 
with 05to20cc of saline, while 17 received no injections 

To estimate functional changes, we observed the general behavioi of the 
rats, the weight curve, the blood picture, and the blood urea The blood 
pictuie was detei mined from a diop of blood from an incision m the dorsal 
surface of the tail To avoid a possible anemia from loss of blood, we made 
only two to four counts on each rat of the number of the red and white cells 
and differential counts, accoidmg to standaid routine The blood urea was 
determined from blood collected after the animals had been decapitated For 
these determinations we are indebted to Di W G Karr, of this Umveisity, 
who used the method of Fohn and Wu 

For the morphological study, pieces of liver, kidneys, adrenals, heait, 
aorta, intestine, spleen, lungs and brain were fixed m alcohol, foimahn and 
Zenker-formahn The sections were stained with hematoxyhn-eosm, Azui 
Il-eosm, Best’s caimine and Sudan III In most instances stains for cal- 
cium and iron were also made 


Results 

1 Lethal Dose The lethal dose was detei mined first, since it should 
also show toxic effects, if there were any, especially with high sublethal doses 
The results of these studies are given m table 1 Since heavier (older) rats 


Table I 

Lethal Dose of Benzedrine in Different Weight Groups 


Dosn^e 

Weight 50 to 95 grams 


Weight 100 to 195 

grams 

Weight 210 to 385 grams 












mg /IQOO 


A^ erage 

Number dead after 


Average 

Number dead after 


Aaerage Number dead after 

grams 

No of weight 

first 

fifth 

No of weight 

first 

fifth 

No of weight 

first fifth 


rats (grams) 

injection 

rats 

(grams) 

injection 

rata 

(grams) 

injection 

20 

3 

88 

0 

0 

13 

140 

0 

lt(8) 




25 





4 

133 

0 

1*(25) 

4 

268 

0 0 

30 

2 

90 

0 

0 

7 

148 

21(29) 

21t29) 

5 

316 

2(40) 3(60) 

3o 

1 

90 

0 

0 

6 

136 

lf(17) 

lt(17) 

1 

320 

0 1(100) 

40 

4 

SO 

0 

0 

9 

150 

1(11) 

2(22) 

2 

243 

2(100) 2(100) 

60 





11 

135 

5(45) 

7(61) 




60 

1 

80 

0 

0 

7 

161 

4(57) 

5(71) 




80 

3 

77 

0 

0 

5 

119 

4(80) 

4(80) 




100 

6 

76 

lt(17) 

2t(33) 

5 

117 

5(100) 

5(100) 




150 

4 

81 

l(2o) 

1(25) 

3 

130 

3(100) 

3(100) 




200 

4 

So 

2(50) 

4(100) 

3 

133 

2(67) 

2(07) 




300 

2 

75 

2(100) 

2(100) 








400 

2 

88 

2(100) 

2(100) 









Figures in parentheses = percentage dead 
* In this rat death ^\as due to paratyphoid 

t In these rats the cause of death could not be ascertained, because thev ^^ere found to be 
eaten up or completely autol>zed 

Jin one of these rats death was due to pneumonia, u hereas the other apparently died from 
benzedrine 
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icgularly died from much smaliei doses per kilo than hghtei (youngei ) ones, 
the results are piescnted in three giotips the first comprising animals weigh- 
ing 50 to 95 grams, the second, 100 to 195 grams, and the third, 210 to 385 
grams 

If we consider as the minimum lethal dose one which kills half or more 
of the animals injected, we find that for lats A\eighmg 50 to 95 grams, this 
dose IS about 200 mg per kilo, foi lats weighing 100 to 195 grams, 50 to 
60 per kilo, and for lats weighing 210 to 385 grams, 30 to 40 per kilo Of 
the 10 rats which died with smallei doses, six could he examined histolog- 
ically Of these, one showed a hea^y paiatyphoid infection, and one an 
extensive purulent pneumonia, whereas the other four apparently died from 
benzediine 

In general, the lats died the moie quickly the larger the dose given 
This holds true foi all thiee weight groups 

The question why se^en rats (excluding those that had complicating in- 
fections) died onl^ aftci seveial injections cannot be answered with cer- 
tainty But since foui of them received the second injection three days 
aftei the first only, and the thud two days aftci the second, and since these 
lats died only after the) had received tMo to three daily injections, it might 
veiy well be that the diug ^^as not eliminated completely during the 24 houis 
between the injections, oi that they had not recovered completely before they 
were again injected As fai as ue can leain, theie is as yet no knowledge 
of the method and rate of elimination of the diug or of its destruction 
within the body That its action lasted more than eight hours can be de- 
duced fiom the fact that treated rats ate less the next night (12 to 24 houis 
after the injection) and that lats Avhich leceived large doses frequent!) were 
found to be still excited 24 hours aftei the injection 

As to toleiance, we have definite evidence that it was increased by le- 
peated injections, in animals which surAuved the fiist foui or fiA^e If Ave 
injected 20 to 150 mg pei kilo for foui to 21 days and increased doses 
theieaftei until the animals died, aac found (table 2) that in most animals 
the dose had to be increased to 300 to 500 mg pei kilo to have a lethal effect 

In legard to the minimum lethal dose, our figuies are considerably highei 
than the 25 mg per kilo reported by Hartung and Munch “ foi benzedrine 
hydrochloride While theie should be little difference in the action of equal 
doses of the two salts, 100 mg of the hydrochloride being equivalent to 107 
mg of the sulphate, the discrepancy may be explained by the diffeient 
Aveights (ages) of the animals used In oui series only the third group 
consisted of adult oi almost adult rats, Avhile those of Haitung and Munch 
may all have been fully adult oi CA^en aged 

2 Gcneial Bchavwi As soon as 15 minutes after the first iniection 
the rats began to run aiound excessively, to gnaw at the non Avires of then 
cages, and, when a dish of Avatei Avas m the cage, to splash in it The pupils 
Avere very wide and Avith largei doses did not react to light The degree 
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and the couise of this excitement varied with the dose of benzedrine Rats 
receiving 1 to 5 mg pei kilo of weight weie not at all or moderately ex- 
cited after two to three hours, almost calm after four houis, and quite calm 
after six to seven hours , rats receiving 5 to 20 mg were much excited after 
two and a half hours, moderately excited aftei foui hours, and calm to mod- 
el ately excited after six to seven houis, rats leceiving 20 to 80 mg weie 
very much excited after two and a half to three hours and aftei foui houis, 
and model ately to much excited after six to seven hours Rats which re- 
ceived 30 mg or more showed very queei movements , they ran backwards 
or in circles, even had difficulty in walking, often sat up on their hind legs, 
pawing the air and falling ovei backwaid Many lats developed diairhea 

T\blc II 


Lethal Dose of Benzedrine if Applied Daily in Increasing Doses (27 Rats) 


No of 
rflt 

Weight 

(grams) 

Benzedrine mg /lOOO grams 

Tot'\l 

IQ? 

per kilo 
Riven 

Total 
no of 
doses 

Found dead 
hrs after 
last injection 

18/1 

7o 

100(5) 150(1) 200(1) 300(1) 

1150 

8 

1 

18/2 


100(5) 150(1) 200(1) 300(1) 400(1) 

lo50 

9 

4' 

18/3 

80 

150(5), 200(1), 300(1) 400(1) 

1650 

8 

1> 

37 

8a 

150(4) 200(1) 300(1) 

1100 

6 

1 

21 

SO 

30(5), 80(1) 100(1) 150(1) 200(1) 300(1) 

980 

10 

3 

22 

So 

40(5), 80(1) 100(1) 150(1) 200(1) 300(1) 400(1) 

1430 

11 

i 

8/5 

110 

20(21) 80(1) 100(1) 

GOO 

23 

6 


110 

35(4) 40(1), 50(1) 80(1) 80(1) 100(1) 150(1) 200(1) 300(1) 

1120 

12 

1 

7/7 

115 

20(21) 60(1), 80(1) 100(1) 

060 

24 

3* 

HiZa 

115 

35(4) 40(1), 50(1) 60(1) 80(1) 100(1) 150(1) 200(1) 300(1) 400(1) oOO(l) 

1820 

14 

) 

20/8 

115 

40(4) 50(1) 60(1) 80(1) ICO(I) 150(1) 200(1) 300(1) 400(1) 

1500 

12 

2 

8/7 


20(21) 80(1) 100(1) 

600 

23 

4 

8/3 


20(21) 100(1) 

520 

22 

1 

mm 

125 

40(4) 50(1), 60(1), 80(1) 100(1) 150(1) 200(1) 300(1) 400(1) 

1500 

12 

2 

21 

155 

30(5) 100(2) 150(1) 200(1) 

GOO 

9 

5 

17/5 

1G5 

30(5), 40(1) 50(1) 60(1) 80(1) 100(1) 

480 

10 

3-47 

17/G 

166 

30(5) 40(1) 50(1) 60(1) 80(1) 

380 

9 

7 

i M 

170 

35(4) 40(1) 

180 

5 

35 


185 

35(4) 40(1) 50(1) 60(1) 80(1) 100(1) 150(1) 200(1) 300(1) 400(1) 

lo20 

13 

5 

mim 

ISO 

40(4) 50(1) 60(1) 80(1) 100(1) 150(1) 200(1) 300(1) 400(1) 500(1) 

2000 

13 

15 

7/0 

ISo 

20(21) 60(1) 80(1) 100(1) 150(1) 200(1) 300(1) 400(1) 

1710 

28 

5 

16/0 

210 

25(4) 30(1) 3o(l), 40(1) 60(1) 80(1) 100(1) loO(l) 200(1) 300(1) 400(1) 

149o 

14 

2 

IG/G 

210 

25(4) 30(1) 35(1) 40(1) 60(1) 80(11 100(1) 150(1) 

)9o 

11 

2 


290 

30(4) 35(1) 40(1) 50(1) 60(1) 80(1) 100(1) loO(l) 200(1) 300(1) 

1135 

13 

2 


310 

25(4) 30(1) 35(1) 40(1) 50(1) 60(1) 80(2) 150(1) 200(1). 300(1) 400(1) 

1525 

15 

25 


320 

30(4) 3a(l) 40(1) 50(1) 60(1) 80(1) 100(1) loO(l) 200(1' 300(1) 

113o 

13 

G 


310 

25(4) 30(1) 35(1) 4011) 50(1) 60(1) 80(1) 100(1) 150(1) 

645 

12 

6 


Figures in parentheses = number of injections given at each dosage level 


After repeated injections similar observations were made After the 
third or fouith injection, it was also noted that the lats which leceived 30 
mg or more fought a great deal In two rats leceiving 10 and 30 mg 
per day a very unusual phenomenon was obseived Thiee houis after the 
second injection they were found to gnaw then own thoracic skin 

After injections had been continued foi more than one to two weeks, 
rats did not react as strongly as thej did after the fiist injections They 
were less excited , and for shortei pei lods 

A rat about to die fiom benzedime lay down and “ faded aivaj ” Al- 
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though the death of practically all the lats was obseived, nothing appioach- 
ing tremors or convulsions, as reported by Alles ^ for guinea-pigs, was ob- 
served at any time 

3 Weight Of the 55 rats the weights of which have been followed, 
30 weie discarded when found to be sick fiom spontaneous diseases Of 
the 25 remaining lats, 16 have been followed foi thice to six weeks The 
weight cuives of these lats are given m figures 1 to 3, together with noimal 
weight cuives, as given by Donaldson and Ferry ® Compaiison shows that 
at first most rats stopped growing for three to foui weeks, after which most 
of those leceiving less than 20 mg per day giew again, while those receiving 
higher doses failed to do so It can also be seen that youngei lats (figuie 
1) did better than oldei ones (figme 2) 


CrtL. s 



Fig 1 Transient inhibition of growth by daily injections of benzedrine Ex- 

perimental rats (male, weight group SO to 95 grams), the dotted continuation gnes the 
curve of the one rat that survived Normal weight curve based on data of Don- 
aldson, Dunn and Watson Normal weight curve based on data of Ferry An 

arrow indicates when benzedrine dosage was started 



Fig 2 Transient inhibition of growth by daily injections of benzedrine ex- 
perimental rats (male, weight group ISO to 205 gm ) , , , and arrow', as in 

hgure 1 
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Crams 



Fig 3 Transient inhibition of growth by daily injections of benzedrine ex- 
perimental rats (female, weight groups 50 to 95 and 100 to 130 gm ) , , , 

and arrow, as m figure 1 


Weight changes and food intake of the lemaining nine rats (four treated 
with benzedrine, and five controls) are given in table 3 They correspond 
to the previous figures In addition, they show that the daily food intake, 
as measured by weighing the amount of food (Purina Dog Chow) given in 
the morning and left on the next morning, was conspicuously lowered in 


Tvble III 


Changes of Weight and Food Intake During Nine Days of Treatment 


No of 
rats 

Original 

weight 

(grams) 

Treatment 

Average 
weight 
increase 
(per cent) 

Average daily 
food intake 
(grams) 



Control Group 



2 

75-100 

None 

+51 

1 

2 

80-100 

1 c c saline 

+58 

[17 5 

1 

155 

1 c c saline 

+ 16 

1 



Benzedrine 



2 

85-100 

50-100 mg 

+ 16 

>1 7 

2 

155-165 

25 mg 

+ 3 



the treated animals as compared with the controls This finding indicates 
that decreased food intake is a factor m the inhibition of growth 

4 Red and White Blood Cells The changes in the number of erythro- 
cytes and leukocytes in the blood have been followed in 36 treated and six 
control rats In all instances the determinations w'ere made 24 hours after 
the last injection As 21 of the treated animals and four of the controls 
had to be excluded on account of the presence of spontaneous disease at 
autopsy, the counts on 15 treated and two control rats only i\ere aAailable 
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The changes in the iiumbei of er 3 ^thi ocytes in oin treated rats aie pie- 
sented in figure 4 For comparison, the normal increase in the number of 
erythrocytes (which m our rats amounted to 0 22 millions of erythrocytes 
per 10 grams of weight increase) has been given We found that, with 
the exception of two rats which received 1 mg benzedrine daily, all our 
lats responded with an eiythrocj'tosis Whereas in the rats receiving 2 to 
5 mg of benzedrine daily this increase amounted to 40 per cent on the six- 
teenth day, in those leceivmg 20 mg , it amounted to about 50 per cent aftu 
16 to 23 days, and m those receiving 40 to 80 mg to 55 per cent, aftei 43 
days, 1 e , on the last day of this experiment 

The mdnidual leukoc^de counts wcic not as uniform as the erythrocyte 
tounts, and there weie no distinct differences in the animals tieated with 
different doses On the avei age, at first both granulocytes and lymphocytes 



Days 

Fig 4 The percentage changes in the numher of erythrocytes after 2 to 5, 20, and 40 to 
oO mg of benzedrine daily An airow shows when benzedrine dosage was started 

lose considerably After 16 days there was a marked pi epondei ance of 
granulocytes, and after 23 days of lymphocytes After 30 days, howevei, 
both granulocytes and lymphocytes had returned to normal in spite of the 
daily dosage being continued (figuie 5) 

These findings coiiespond in general to those of Myeison, Loman and 
Dameshek m men, as well as to those which have been obtained with epine- 
phime and ephedimc in a vaiiety of animals As to the mechanism pio- 
ducing these changes no new infoiniation was obtained It may be men- 
tioned that m a few animals tested the icteius index was normal 

5 Blood Uiea The blood uiea has been detei mined in 33 treated and 
five contiol lats, 28 to 29 hours aftei the last injection In all the rats re- 
ceiving 1 to 20 mg of benzedime daily foi thiee or six weeks, oi 30 to 200 
mg for one and a half weeks (with the exception of thiee lats which had 
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an extensive spontaneous disease) the biood urea was found to be within 
normal limits 17 to 26 mg pei cent (average 23 mg pei cent), as com- 
pared with 20 to 24 mg pei cent (average 23 mg per cent) m our controls 
In the four rats which recen ed 40 to 80 mg daily for three or six weeks it 
was found to amount to 34, 50, 52 and 70 + mg per cent - Since two of 
these rats showed no spontaneous disease whatsoeA ei , and anothei had one 
tapeworm only, it may be assumed that m these animals the use m blood uiea 
was due to the injections 



9 16 23 30 43 

Days 

Fio 5 The percentage changes in the number of granulocytes and Ijmphocjtes after 1 to 
80 mg of benzedrine daily An arrow indicates w'hen benzedrine dosage was begun 

6 Gloss Pathology In the animals which weie killed by the benze- 
diine, various lesions were found Frequent changes weie Maiked and 
shaiply delimited consti ictions of the small intestine, air and fluid in stomach 
and intestine, congestion of the liver, either contraction oi congestion of 
the spleen, and subpleural hemorrhages m the lungs As the changes in 
the amount of blood in spleen and hvei appear to be of special inteiest, wc 
have tried to analyze them (table 4) Correlating these changes vith the 
tune winch elapsed between injection and death, ve find that the congestion 
of the Inet was most maiked in the animals which died aftei two boms. 
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Table IV 

Amount of Blood in Liver and Spleen in Rats Which Died from Benzedrine, as Compared with 

the Time the Rats Survived 


Died hrs 
after last 
injection 

No of 
rats 

Average dose 
of benzedrine 
(nig) 

Average 

weight 

(grams) 

No of rats show inj 
of bio 

Liver 

g di/Terent amounts 
•od in 

Spleen 

Normal 



Deer 

Normal 

Incr 

— 

10 

0 

1125 

10 

0 

0 


9 

0 

J-1 

4 

300 

124 

i 1 

2 

I 


0 

2 

V-2 

7 

179 

121 

I 0 

0 

7 


2 

1 

3-5 

13 

167 

130 

0 

7 

6 


1 

6 

6-24 

3 

57 

155 

1 

i 

1 

1 

1 

1 

1 


less mat Iced after thiee to five boms, and less maiked still after six to 24 
hours , whei eas the changes in the spleen showed no relationship to the time 
of death after injection Howevei, comparison with the dosage of ben7e- 
dnne (table 5) shows that most of the animals which leceived 30 to 100 
mg had congested spleens, and those which received 150 to 400 mg con- 
t) acted spleens, whereas the livers shoued no relationship From these find- 
ings we may conclude that the conti action of the spleen was due to the action 

Tvble V 


Amount of Blood in Liver and Spleen (Percentage Incidence) in Rats Which Died from 
Benzedrine, as Compared vith the Dose Given 


Dose of 
benzedrine 

(mg) 

No of 
rats 

Average 
w eight 
(grams) 

Died hrs after 
last injection 
(average) 

Amount o 

Spleen 

f Blood in 

Liver 



Incr 

Normal 



0 

10 

BIB 



10* 

go 

0 

100 

0 

0 

30-100 

12 


4 4-5 6 

25 

17 

ss 

8 

42 

50 

150-400 

15 

B 

25 

67 

13 

20 

7 

27 

66 


* Percentage of rats 


of benzedrine, whereas the congestion of the liver and spleen was merely a 
sign of the circulatory insufficiency that existed just before death The 
fact that the spleens of the rats which leceived smaller doses of benzedrine 
were congested in most cases may be explained by the assumption that m 
these animals the effect of circulatoiy failure was greater than that of the 
benzedrine, whereas in the animals with larger doses the effect of the drug 
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pi edominated As the surviving animals which weie killed 24 hours after 
the last injection showed no lesions attiibutable to the tieatment, they are 
omitted here 

7 H'lstology A Neaoses With the exception of 11 rats which weie 
eaten up oi m an adv^anced state of autolysis, all rats weie caiefully exam- 
ined histologically In no instance, not e\ en m animals which for six weeks 
received 40 to 80 mg of benzedrine daity, weie we able to find areas of 
degeneration, necroses or calcification in the myocardium, in the arteries or 
in the musculai coat of the intestine, as described in chionic adienahsm 
(Petri®) Noi did we find any “ pai enchymatous degeneration” of the 
kidneys as described by Chen^® after administiation of ephednne Many 
slides, to be sure, showed vacuolization of the tubular epithelial cells when 
fixed in alcohol and stained with hematoxyhn-eosin, or a fibrinoid granula- 
tion of these cells when fixed m Zenker-formahn and stained with Azur II 
Although this observation is of interest pathologically and, as far as we 
know, has not been previously reported, it is not relevant to the present 
study, as it was obviously dependent upon spontaneous diseases of the rats, 
especially upon paratyphoid and purulent infections (see table 6) 


TA.BLE VI 

Tubular Degeneration of Kidneys as Compared with Benzedrine Injections and Spontaneous 

Disease 



No of 
animals 

Tubular degeneration 

i 

0 ; 

+ 

+ + 

+ -t- + 

Controls (healthy) 

15 


2 

3 

1 

Benzedrine (healthv) 






1- 25 mg 



1 

0 

1 

30- 50 gm 



1 

1 

0 

60-100 mg 



0 

0 

0 

150-400 mg 



0 

0 

0 

Paratyphoid 






Mild 

12 

5 

6 

1 

0 

Medium 

9 

0 

2 

6 

1 

Heavy 

10 

0 

1 

2 

7 

Purulent bronchopneumonia, appendicitis, middle 






ear infection, etc 

7 

3 

1 

2 

1 


The only changes which could be connected with the benzedrine injec- 
tions were necroses in liver, spleen and kidneys, and changes in the sugar 
and fat depots Necioses in liver, spleen and kidnejs were found only in 
lats which died from benzedime Rats which survived the injections never 
showed any necroses or scars when killed later If we compare the occur- 
lence of necroses with the dosage of benzedrine f table 7), we find that only 
those rats which died from 30 to 100 mg of benzedrine per kilo exhibited 
necroses, whereas those uhich received higher doses did not A similar 
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Table VII 


Liver Necroses as Compared with the Dose of Benzedrine Given (Single Do->es) 


Dose of 
benzedrine 
(mg) 

No of rats 

Liver necroses 

None 

Slight 

Medium 

Extensive 

30- 40 

9 

1 

1 

2 

5 

50- 60 

11 

2 

3 

4 

2 

80-100 

6 

2 

2 

1 

1 

150-200 

5 

5 

0 

0 

0 

200-400 

6 

6 

0 

0 

i 

0 


result was obtained wlien the animals were tieated with increasing doses 
(table 8) As to the cause of this phenomenon we have no explanation at 
present 

Table VIII 


Liver Necroses as Compared with the Dose of Benzedrine Given (Increasing Doses) 


Highest dose 
of benzedrine 
given (mg ) 

No of rats 

Liver necroses 

None 

Slight 

Medium 

Extensive 

40- 80 

2 

0 

0 

1 

1 

100-150 

7 

1 

3 

2 

1 

200-400 

18 

18 

0 

0 

0 


B Cafbohydiate and Fat Changes Changes m the sugar and fat de- 
pots on the othei hand were found in both groups of rats If rats, after 
one and a half weeks of treatment, were killed by ether one day after the 
last injection, and if they had no spontaneous diseases, the glycogen content 
of the liver as well as of the para-aoital, paia-ienal, paia-adrenal and 
mesenteric fat tissue, as seen by Best’s caimine stain, was found to be in- 
creased in those rats receiving more than 25 mg , whereas the fat content 
of these organs was found m Sudan III stained slides to be decreased (table 
9) Similar results were obtained by a chemical analysis for which we 
are indebted to Dr Evans of the Cox Institute (table 10) Since fat tissue 
could not be obtained in an amount large enough to peimit such an analysis, 
this was not studied Instead, the heart glycogen was determined, this, 
however, appeared to be within the noimal limits (table 10) 

In the rats killed aftei three or six weeks of treatment the glycogen 
could not be determined correctly, because the time between decapitation and 
fixation of tissues was long enough to have permitted loss of glycogen 
The fat, however, could be estimated, since its values do not change as 
quickly after death as those of glycogen The results of this estimation 
are in accord with the findings after one and one-half weeks (table 11) 
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T\ble IX 


Changes in Glycogen and Fat after One and a Half Weeks of Treatment with Benzedrine 

Glycogen 


Treatment 

No of 
rats 

Liver 

Fat tissue 

None 

1 

Slight 

amt 

Mod 

amt 

Great 

amt 

1 

j None 

Slight] 

amt 

Mod 

amt 

Great 

amt 

Controls 






in 




None 

15 

1 

3 

7 

4 

IB 

2 

1 

0 

Saline 

3 

0 

1 

2 

0 

H 

0 

0 

0 

Benzedrine mg 










2 

1 

0 

1 

0 

0 

1 

0 

0 

0 

25 

3 

0 

0 

3 

0 

1 

2 

0 

0 

30-50 

9 

0 

i 0 

3 

6 

1 

3 

2 

3 

60-100 

6 

0 

! 0 

2 

3 

1 

1 

2 

2 

150-200 

2 

0 

1 0 

i 

0 

2 

1 

j 1 

0 

0 


Fat 


Contois 



j 

1 


1 




None 

13 

1 

2 

4 

6 

0 

0 

2 

11 

Saline 

— — 



— 

— 

— 

— 



— 

Benzedrine mg 










2 

1 

0 

0 

1 

0 

0 

0 

0 

1 

25 

1 

0 

0 

1 

0 

0 

0 

0 

1 

30-50 

8 

4 

4 

0 

0 

0 

0 

4 

4 

60-100 

5 

4 

1 

0 

0 

0 

0 

4 

1 

150-200 

2 

2 

0 

0 

0 

0 

0 

2 

i 

0 


T\ble X 


Changes in Glycogen and Fat after One and a Half Weeks of Treatment with Benzedrine 

(Chemical Analysis) 


Treatment 

Rat No 

Weight 

Glycoge 

n per cent 

Fat per 

gm 

Liver 

Heart 

cent liver 

Average (6 Controls, Dr Evans) 

1 


2 08 

0 414 

— 

Our controls 






None 

15/2 


1 37 

0 424 

3 87 


15/4 


1 60 

0 437 

— 

Saline 

15/1 

130 

1 47 

0 386 

3 35 

41 

15/3 

155 

2 48 

0 399 

3 85 

41 

15/5 

180 

2 20 

0 382 

— 

Average 


146 

1 87 

0 403 

3 69 

Benzedrine 





2 65 

100 mg 

50 “ 

14/1 

95 

2 84 

0 258 

14/4 

120 

2 63 

0 325 

3 02 

25 “ 

14/5 

160 

2 19 

0 495 

2 95 

25 " 

1 

14/6 

170 

3 02 

0 700 

— 

Average 


136 

2 67 

0 445 

2 87 
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Tvblc XI 


Changes in Fat after Three and Si\ Weeks of 1 reatment with Benzedrine 


Treatment 

1 

No of 
rats 

Liver 

Fat tissue 

None 

Slight 

amt 

Mod 

amt 

Great 

amt 

1 

iSone 

Slight 

amt 

Mod 

amt 

Great 

amt 

Controls 




mm 






None 

13 

1 

2 


6 

0 

0 

2 

11 

Saline 

2 

0 

0 

1 

1 

0 

0 

0 

2 

Benzedrine mg 










1-5 

6 

1 

1 

2 

2 i 

0 

0 

3 

3 

10-20 

5 

1 

3 

1 

0 

0 

0 

2 

3 

40-80 

3 1 

3 

0 

0 

0 

0 

0 

1 

3 

0 


In addition, they seem to indicate, that aftei thiee or six weeks’ treatment 
the decrease m fat is more pronounced still, and that it is apparent already 
in animals which received less than 25 mg of ben/ediine per day 

In the rats dying after one oi two injections of benzedimc, no glycogen 
was found in hvei or fat tissue, if the animals died after six to 11 mci easing 
doses, however, mvaiiably an mcicase m glycogen was noted The fat 
content of the Iivei was not changed m the fii st group, whereas m the latter 
group we found no fat whatsoever m the liver and a maikedly decreased 
amount m the fat tissue 

Conceining the significance of these findings, it may be mentioned that 
after epinephrine the liver glycogen is also fiist decreased and then inci eased 
(Con As to the mechanism involved m these changes we have no new 
suggestions to offer 

Comment 

The question whcthei bcnzediine if given in laige doses has toxic effects 
or not IS difficult to answei We have found that in expeiimental doses 
(which It should be remembeied aie from five to several hundred times the 
human theiapeutic dose) it may cause excitement, diaiihea, mydiiasis, tran- 
sient inhibition of weight increase in young rats, eijThiocytosis, leukocytosis 
and changes in the glycogen-fat content of Inei and fat tissue Most of 
these changes were temporal y, some for houis only (excitement, mydiiasis, 
diarrhea), some foi weeks (eiythioc)tosis, leukocytosis, inhibition of weight 
increase) The changes in the glycogen-fat content of livei and fat tissue 
appeared to be permanent dui mg the time that benzedi me was gn en 

It was also found that the lethal dose was piopoitionately higher foi 
small (young) lats than for laige (old) ones, and that large doses caused 
more maiked and longer lasting changes m both laige and small lats than 
did small ones For instance, most of the animals leceiving 25 mg of 
benzedrine oi more were much moie affected than those receiving smallei 
doses, they weie the only ones which showed. (1) queer body movements 
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after each injection, (2) a definite inciease in glycogen and a definite de- 
crease in fat 111 liver and fat tissue, (3) a persisting failure to increase in 
weight, and (4) a persisting increase in the number of eiythrocytes in the 
blood 

Whether or not these changes should be looked upon as toxic, appears 
to be a mattei of definition, for if we should call those doses toxic which 
merely pioduce transient, undesnable functional vaiiations, then such i da- 
tively small doses as 2 to 5 mg of benzediine per kilo would be legarded as 
toxic But if we legard as toxic only those doses which produce actual 
lesions, 1 e , pathologic tissue changes, then the toxic dose appears to be 
practically the same as the lethal dose This in rats undei 100 gm weight 
was found to be about 200 mg pei kilo , m rats of 100 to 195 gm , 50 to 60 
mg , and in rats over 200 gm , 30 to 35 mg 

The evidence is clear cut that smaller (youngei) rats aie more resistant 
to equivalent doses of benzedrine than laiger ones The reason for this, 
however, is quite obscure to us, especiall} as we know of no studies that 
demonstrate the fate of benzedrine in the body Whether the younger ani- 
mal can break down or exciete the substance more rapidly or completely 
than the older, or whether the younger tissues are intrinsically more re- 
sistant to the diug, or the circulation moie efficient in the young, are ques- 
tions that remain unanswered 

Summary 

The functional and structural changes produced by the subcutaneous 
injection of benzedrine sulphate into rats were studied m widely vaiymg 
doses over varying periods One hundred and seienty-one albino lats, 
weighing from 50 to 385 gm , were used One hundred and forty-five 
weie injected subcutaneously with doses of 1 to 500 mg per kilo from 
to 6 weeks 

The minimum lethal dose deci eased with the weight (age) of the rats 
In animals of 50 to 95 gm it amounted to 200 mg , in rats of 100 to 195 
gm , to 50 to 60 mg , in rats of 210 to 385 gm , to 30 to 35 gm per kilo 
After repeated injections an increased tolerance was noted 

If 2 to 5 mg or moie were given, the rats showed excitement, diarrhea, 
mydriasis, transient inhibition of weight increase, eiythrocjTosis, leukocy- 
tosis and so on With 25 mg and more they showed an increase m gly- 
cogen and a decrease in fat in livei and fat tissue 

In rats which died from the drug, fiequent changes weie Constrictions 
of the small intestines , congestion of the hvei , either marked constriction 
or congestion of the spleen and subpleuial hemoiihages m the lungs Rats 
which died from 30 to 100 mg of benzedrine showed necroses in Iner, 
spleen and kidneys, whereas those which died from higher doses did not 
Lesions in the myocardium, arterial or intestinal walls, such as obscried in 
chronic adrenalinism, weie not found Rats killed after recovery from non- 
lethal doses showed no detectable lesions 
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Conclusions 

The minimum lethal close of ben/edrme sulphate given subeutaneously to 
rats is fiom a hundicd to a thousand times pei kilo the usual therapeutic 
dose given man orally 

The gi eatest non-toxic dose, i e , that M'hich fails to produce transient 
variations, appeals to be from 2 to 5 mg pei kilo, m other woids about 10 
to 50 times per kilo the usual human therapeutic dose 

The failuie of repeated sublcthal doses to pioduce detectable lesions m 
lats indicates that theie should be a consideiable maigm of safety in the 
proper therapeutic use of the drug 
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CASE REPORTS 


GLOSSOPHARYNGEAL NEURALGIA DUE TO AN IMPACTED 

WISDOM TOOTH ’ 

By David Riesman, MD, ScD, FACP, PliiladclpJua, Peiinsylz’atua 

In a recent aiticle Hoovei and Poppen ’ call lenewed attention to tic douloii- 
reaux involving the glossopharyngeal neive They lepoit two cases of then 
own and collect a niimhei of otheis lecorded in the hteratuie The pain is of 
the same nature as that of tic douloureaux except that it is located at the base of 
the tongue and in the back of the throat instead of in the face 

Medical treatment is not very effective — it consists chiefly of the inhalations 
of from 15 to 30 drops of ti ichloretltylene three or four times a day Such 
tieatment frequently stops the pain but does not in any sense bring about a cuie 
In a numbei of cases, including one of Hoovei and Poppen’s surgical treatment 
has been employed In their opinion intracranial section of the ninth neive in 
the posterior fossa, a formidable opeiation, is the procedure of choice 

I want to call attention to a cause of glossopharyngeal neuralgia which should 
it exist renders such an operation entirely unnecessary, nothing more being le- 
quired than the extraction of an impacted wisdom tooth 

The first case concerns a man about SO years of age who began to have violent 
pains in the throat on eating and speaking He was obliged to lecture frequentlv 
and sometimes while lecturing he would be seized with such a spasm of pain that he 
thought he would become delirious Ihe pain would not last long but while it lasted 
the patient had to hold on to something for fear of falling m a faint The pain was 
felt in the back of the throat, in the tonsillar region, and at the base of the tongue 
— never in the teeth Throat specialists told him he had gout and oidered salicylates 
and iodides, but the treatment had not the slightest effect A dentist declared the teeth 
normal except for an impacted wisdom tooth Thinking that this tooth might be 
responsible for the frightful neuralgia, I insisted that the tooth be removed It was 
exti acted with difficulty by the late Dr Matthew Crver, but from that time on the 
man has been entirely free from pain The tooth itself w'as healthy 

The second patient was a man of 48 years wdio w’hile in good health w'as sud- 
denly seized with agonizing pain in the throat wdiich unlike the pain in the first case 
was not paroxysmal but w^as more or less constant For 10 days he had hardly had 
any sleep despite a variety of strong sedatives A dentist had declared his teeth to 
be normal The case was so similar to the other that I suspected an impacted uisdom 
tooth The roentgen-ray films sliow'ed such a tooth It was extracted and the pain 
disappeared immediately and never returned Neither of the two patients had am 
toothache or connected the pain w'lth his teeth 

On the basis of these two impressive experiences I w'ould advise search for 
an impacted wnsdom tooth m cases of glossophai vngeal neuialgia and if one is 

’^Receucd for publication Jamnn 22, 1937 • 
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found, that it be extracted, legaidless of a dentist’s opinion to the contrary, 
before lesoiting to more radical nieasuics 
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MAJOR PSYCHOSIS IN UNDULANT FEVER ‘ 

By Frfd E Anglg, M D , and W H Algid, M D , Kmisa'; Ciiy, Kansas 

Mental symptoms have ficquently been obseived during the course of 
undulant fevei In a study of 154 cases, wc have cncounteied only one major 
psychosis We found no refciencc to this condition as a complication of un- 
diilant fevei m the Ameiican liteiatuie Nouvilas ^ repoited foui cases from 
the Asylum of Navaiie, Rogei - collected 15 cases fiom the literature and 
Kpoitcd thiee of his own In a senes of 200 cases, Cantaloube ^ repoited de- 
hnum m 12 and mental eonfusion m ten 

Case Report 

T H a white male business college student, aged 23, was admitted to the hos- 
pital January 8, 1936, in a state of Molent catatonic excitement 

His illness had begun December 20, 1935, wnth a sore throat, chilly sensations, 
fever of 102° F , sweating, stiffness and soieness in the back of the neck Tw’o weeks 
later, as he continued to have fever from 100° F to 101° F and drenching sw'cats, 
he w'as sent to a hospital w’here it w'as found that his blood serum agglutinated Br 
abotius in a dilution of 1 640 It w'as leained that he had been a habitual drinker 
of raw^ milk His condition was diagnosed as undulant fever After a short period 
of observation he w’as sent home Januaiy 6, he was despondent, irritable, and, at 
times, mildly deliiious On this dite he w'as given 0 25 c c oi Bj abojtus vaccine 
intramuscularly This was follow'ed in a few' hours by increased fever, chills, and a 
more severe delirium The reaction subsided promptlj but recurred the next day 
following the administration of 0 5 c c of the vaccine He was mildly confused when 
seen in consultation January 8 It was decided that he should be sent to the hospital 
for observation When the ambulance came for him, he became very excited, 
negativistic and violent 

The family history was entirely negative for mental disturbance 

He had never had a severe illness He was intelligent and had never shown 
any psychopathic tendency 

Examination He was six feet one inch tall and weighed 190 pounds His 
axillary temperature was 103° F and his pulse rate was 120 per minute Detailed 
physical examination was impossible on admission because of his violent activity but 
after large doses of sedatives, he became quiet enough to permit completion of the 
examination which revealed nothing but a moderate pharjngitis and a dry swollen 
tongue 

Laboratory examination Hemoglobin 84 per cent (Sahh), red blood cells 
5,700,000, white blood cells 8,150 with 63 per cent neutrophiles, 34 pei cent lympho- 
cytes, and 3 per cent eosinophiles The serum agglutinated /i; aboiius in a dilution 

* Received for publication January 25, 1937 
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of 1 1280 Blood Wasseimann and Kahn tests were negative Urine Specific 
gravity 1 009 , albumin, negative , sugar, negative , microscopic examination, no cells 
or casts 

He was very ill, during the first week his pulse ranged from 120 to 150 per 
minute and his rectal temperature from 104° to 105 8° F He perspired so profusely 
that he became dehydrated in spite of an increased oral intake and parenteral admin- 
istration of fluids The latter part of the first week he developed a productive cough 
with lales m the right lulus legion and base These signs disappeared in a few days 
While the fever was at its height a mild intention tremor of the hands was present 
The temperature reached its peak January 14, after which it fell gradually and by the 
end of the second week it was only 99 6° to 100° F There were no abnormal physical 
findings at this time No specific therapy was attempted after admission to the 
hospital 

A lumbar puncture was made January 11, with the following findings Clear 
fluid, 18 cm of water pressure, no block, cell count 1 , no increase in globulin, Was- 
sermann negative and no decolorization of gold solutions Blood cultured the same 
day vas negative a week later The mtradermal test with B> aboitus vaccine applied 
the first week was strongly positive At the end of the second week the agglutination 
titer was still 1 1280 

During the first two weeks, his mental state varied from catatonic excitement 
to stupor He had to be restrained constantly In the excited periods, he was 
violently hyperactive and very noisy He had both visual and auditory hallucinations 
to which he responded with obscene accusations and violent threats There were also 
absurd transient delusions, usually of a grandiose chaiacter Disorientation was 
complete for time and space and partial for persons At times he vas rigid, nega- 
tivistic, and mute He ate very little but took fluids well He ui mated and defecated 
m bed Sedatives had little effect and he slept fitfully, less than five hours in each 
twenty-four 

After the second week, he was less agitated, seldom rigid or mute but was un- 
changed otherwise The insomnia persisted Early in tlie fourth week Ins tem- 
perature again increased to 104° F and was accompanied bv increased agitation but 
the temperature subsided to normal in a few days and the agitation decreased From 
this time there was little evidence of toxemia He ate well and slept fairly well He 
had lost more than 40 pounds during his illness Repeated neurological examinations 
revealed no evidence of any focal lesion of the brain or spinal coid Gradually, he 
became quieter and more tractable and was released from restraints During the 
latter part of March, he was allowed to be up in his room when super\ ised and allowed 
to go to the bathroom He continued to be hyperactne and hallucinated He was 
very destructive to his clothing and bedding and was frequently nude 

April 9, he was transferred to the State Hospital for the Insane at Osawattomie 
There, he was given a therapeutic course of malaria as an empirical procedure From 
the early part of May, his mental condition cleared up rapidlv and he was dismissed 
June 15, apparently normal 

Since his return he has been seen frequently There has been no psychotic 
tendency He has regained his normal weight and strength For a time he continued 
his studies in the business college and reported normal progress At present he is 
woiking in a packing plant So far there has been no indication of a return of Ins 
undulant fever September 21, 1936, Ins agglutination titer was 1 10 complete, 1 40 
partial and the opsono-phagocytic reaction marked 

Note T H was contacted Maj 1, and found to be eniplo\ed doing stenographic work 
There has been no return of his mental sMnptoms 

Comment Although the earl)'^ symptoms of ps 3 'chosis had preceded the 
administiation of the vaccine thej developed much more lapidly following its 
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use The symptoms of general intoxication, likewise, were greatly intensified 
We wcie so impressed by this fact that wc considered it unwise to continue the 
vaccine therapy The piesence of a psychosis, we believed, should be added to 
the list of contra-indications to the use of vaccine aheady repoited'* 

The mental symptoms which occui as a lesult of a toxic or infectious state 
may develop into typical psychiatiic patterns'' Such a case was leported by 
Nouvilas ^ m wdiich the admission diagnosis was schizophienia, but before the 
patient left the hospital the diagnosis w'as revised to acute infectious psychosis 
Oui case has many featuies of catatonic schizophienia, but due to the rapid 
evolution wath complete recovery and the absence of any previous abnormal 
mental trends, we believe the condition Avas an acute psychosis due to intoxica- 
tion from undulant fever The peisistence of the psy^chosis after the physical 
signs of intoxication had disappeaied is, of comse, not unusual m toxic psychosis 
Accoiding to Rogei - the appearance of psychic disturbances in undulant 
feA^er has an unfaA'’orable piognostic significance, 10 of the cases aaIucIi he col- 
lected fiom the literature died 
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PROTAMINE INSULIN AS A CONTRIBUTING FACTOR IN THE 
DEATH OF A DIABETIC PATIENT WITH CEREBRAL 
ARTERIOSCLEROSIS 

By jANvn R W Lindsaa', M D , F A C P , E Clardnci: Rice, M D , F A C P , 
Maurice A Seeinger, M D , and K Hammond Misii, M D , 

Washington, D C 

Protamine insulin Avas first used m the United States during 1935 by 
Root,'' Joslm - and then associates and since then its use has been extended to 
diabetic patients m othei paits of the country under the direction of physicians 
Avith considerable expeiience in the treatment of diabetes mellitus The num- 
bei under tieatment at piesent in the United States is proliably about 3,000 
pel sons 

By means of its use it has been possible to conveit the severe diabetes of a 
numbei of patients not easily conti oiled by the simpler oi legular insulin to a 
1 datively mild foim due to the piolonged action of the ncAV insulin Avhich often 
eliminates the sudden and Avide excursions of the blood sugai, leplacing these 
Avith a flatter type of curve Various other advantages accruing to the patient 

* Received for publication January 16, 1937 

Fiom tlie Gaifidd Memornl Hospital, Washington, D C 
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fiom its uses, such as the i eduction in the daily number of injections, the elim- 
ination of insulin reactions or the lessening of their seventy when hypoglycemia 
was present, have been observed as compaied with the results obtained and 
effects noted, from the previous use of regular or simpler insulin 

Joshn - cautioned against the possible dangeis from hypoglycemia, espe- 
cially if two doses of protamine insulin weie used We have used protamine 
insulin t since January 1936, m the treatment of over 30 patients and at all times 
have kept in mind its possible dangers It is because of a fatality occuning 
during the tieatment of one of our diabetic patients with protamine insulin and 
because of the possibility that the initial coma, which ended m death, w as due to 
piolonged and extieme hypoglycemia lesulting fiom the long action and cumu- 
lative effect of the new insulin, that we present the following case report 

Case Report 

The patient, an unmarried white female, a clerk, de\ eloped diabetes mellitus at 
the age of 44, during the lattei part of 1931 Since the onset she had lost 71 pounds 
(32 3 kg ) when first seen in the diabetic clinic on August 26, 1933, had been treated 
by dietary restriction alone Subsequent to this a sister developed diabetes following 
the removal of a goiter and died in coma, and a brother was found by other physicians 
to have a glycosuria 

At the time of her initial treatment by us she gave no evidence of arteriosclerosis 
and the only findings of note were evident anemia and a fibroid uterus Blood pres- 
sure averaged 120 systolic and 80 diastolic The Wassermann and Kahn tests were 
negative Following a three week period of unsuccessful dietary treatment she was 
given standard insulin in increasing doses On a diet of carbohydrate 90 gm protein 
54 gm and fat 78 gm , she required 4 doses of insulin averaging 18-12-15-7 units 
daily Occasional insulin reactions were experienced Following a period of hos- 
pitalization her diabetes was better controlled on carbohydrate 80 gm , protein 43 gm , 
and 72 gm of fat with insulin in doses of 16-8-12-11 units per day In May 1934, 
her basal metabolic rate was minus 5 per cent Her electrocardiogram showed com- 
plexes of low amplitude, with T,_, nearly isoelectric Her weight had increased from 
134 pounds (60 9 kg ) to 172 (78 2 kg ) In August 1934, because of the hours of 
her employment her insulin dosage w'as 22-14-0-12 From this time until April 1936 
her diabetes was never satisfactorily controlled, post-prandial blood sugars varjang 
between 244 and 400 mg In October 1934, she became comatose at night during an 
insulin reaction, the incident being preceded by a severe diarrhea 

On April 1, 1936, on a diet of carbohydrate 110 gm , protein 50 gm , and fat 
61 gm , she excreted 64 gm of dextrose during the 24 hours Protamine insulin ivas 
started on April 4, 1936, with immediate improvement in the control of the patient’s 
diabetes Subsequent treatment with the new insulin changed the diabetes from 
severe to relatively mild on the basis of ease of control A synopsis of treatment is 
given in table 1 

Throughout the treatment of the patient considerable difficulty was experienced 
by the staff of the diabetic clinic in maintaining proper contact Due to her reduced 
financial status she rarely felt able to take sick leave to attend the clinic oftener than 
every two cveeks Although she was able to come to the hospital laboratory for blood 
examinations on Sundays and after work, those attending her were rarely able to 
meet her at these times Instructions w'ere often given by letter During tlie latter 
part of August 1936, when notes from the patient stated that she was having insulin 

t Supplied by Eli Lilly 5. Co , Inc , Indianapolis, Ind 
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reactions, a number of attempts to communicate by telephone were made without 
success 

On the afternoon of Septembei 3, 1936, a neighbor noticed that the bottled milk 
delivered to the patient’s home that morning had not been removed from the front 
porch Upon investigation the patient was found partially dressed and lying un- 
conscious across her bed One of us (K H M ) was called to see the patient and at 
5 30 pm found her comatose, with lapid pulse and flaccid extremities There was 
no evidence of food having been eaten at any time duiing the day Whether or not 
the morning dose of 30 units of protamine insulin had been taken following the in- 
jection of 10 units the night befoie is not known One resident in the house reported 
talking to the patient about 10 00 p m on the previous day, at which time she seemed 
to be quite normal Other residents of the home stated that they heard her moving 
about her quaiters between 6 and 7 am, but no one saw hei on September 3, until 
discovered by the neighbor The circumstances and findings weie believed to be 
sufficient to warrant a tentative diagnosis of coma due to hypoglycemia Ten cubic 
centimeters of 50 per cent dextrose solution were given intravenously without 
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demonstrable eftect at 5 45 p m She was removed to the hospital and admitted there 
at 6 45 p m 

The following additional histor}'’ was obtained from relatives after admission to 
the hospital For three weeks prior to September 3, the patient had lived alone in 
her apartment, her mother who lived with hei being out of the city on a visit Her 
mother stated that several daj's before she vacated the apartment the patient came 
home from office in a daze having no recollection of how she reached there after 
leaving the street car which brought her from work 

Examination revealed the findings as noted above, the skin was cool, the tongue 
was blue, pulse \vas lapid and thieady, breathing labored Rectal temperature was 
100° F Blood sugar, 75 minutes after the intravenous injection, w'as 307 mg 
Immediately after this 500 c c of 20 per cent dextrose in normal salt solution were 
given intravenously At 8 30 p m the blood sugar was 500 She seemed to react 
favorably for a short time during the intravenous injection but returned to the 
comatose state The circulation improved, the pulse slowing to 100, blood pressure 
rising to 140 systolic and 85 diastolic Pupils were equal in size and moderately con- 
tracted, reacting to light A lateral nystagmus was observed The lower jaw moved 
wuth a chewing movement There appeared to be some paresis of the muscles of the 
right side of the face and saliva drooled from the mouth The extremities were 
flaccid and knee jeiks absent The Babinski and Kernig tests and ankle clonus w'ere 
absent There w'as some slight reaction to deep pressure over the bladder 

Ihe bladder w'as cathetenzed and 60 c c of urine obtained Except for the pres- 
ence of a large amount of sugar it w'as normal chemically and microscopically 
Spinal fluid wuthdi awn at 9 00 p m was normal, except for the total amount of sugar 
165 mg Pressure was normal The electrocardiogram show'ed no change fiom one 
done tw'o years previously At 9 30 p m a geneiahzed convulsion lasting one minute 
followed by a few minutes of spasticity, was observed A second convulsion occurred 
at 10 00 p m At 11 00 pm, blood chemical tests gave the following results non- 
protein nitrogen 34 mg per cent, sugar 380 mg per cent, carbon dioxide combining 
power 51 volumes per cent 

At 1 00 a m , September 4, a convulsion lasting one minute occurred Following 
this, 200 c c of 20 per cent dextrose in normal salt solution were given The results 
of further treatment and laboratory examinations are summarized in table 2 

Neurological examination at 3 15 p m , September 4, by Dr Philip Litvin show'ed 
“ the patient to be in coma There was a slight lateral nystagmus, more marked to 
the right The pupils alternately contracted and dilated, remaining in a somew'hat 
contracted condition There appeared to be some w^eakness of the right side of the 
face, but this was not definite A flaccid paralysis of the upper and lower extremities 
W'as observed with a slightly positive Babinski test on the right, that on the left being 
markedly so Impression Cerebral infarct, probably as a result of old diabetes ” 

The patient’s condition remained about the same on the fifth and sixth Neuro- 
logical examination on the latter date by Dr D D V Stuart, Jr , gave the follow'ing 
result “ Slightly contracted pupils, regular and symmetrical, which respond to light 
Cervical sj'mpathetic response intact Slow lateral oscillatory movement of the eye 
balls (not a nystagmus) Corneal reflexes absent Ihe ocular fundi w'ere not well 
seen, but there appeared to be no abnormalities of the discs or the vessels The deep 
reflexes were absent The right pectoral reflex w'as present and a slight mor ement of 
both feet was noted on stroking the plantar surfaces A slight odor of acetone was 
noted on the breath Impression No clinical evidence of cerebrovascular lesion 
T-he condition w'as believed to be primarily diabetic and an increased amount of insulin 
suggested if the spinal fluid sugar content W'as above 75 mg /lOO ” 

Spinal fluid removed September 8 showed 6 mm of mercury pressure with 380 
erjthrocjtes and 2 leukocytes per cubic millimeter Tint on the tenth w'as under 
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reduced pressure with innumerable led blood cells and 10 white blood cells per cubic 
millimeter The presence of free blood was believed to be due to trauma and of no 
clinical significance, the supernatant centrifuged fluid being colorless The Wasser- 
mann reaction was negative 

The patient remained comatose until death occurred on September 11, at 11 30 
p m , a total of eight days During the illness the rectal temperature gradually rose 
from 100° F to 105 8°, pulse vaiied between 100 and 140, respirations between 20 
and 30, except during the last two days, when they averaged 40 per minute Blood 
piessure averaged 130 systolic, 86 diastolic during the greater part of the illness 
Sw'eating was most piofuse at all times Beginning September 6, nourishment was 
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Table II — Continued 




Blood Chemistry 

Urine 

In- 

sulin 

Units 

Remarks 

Dile 

Nourishment 

Sjg 

ar 

NPN 

Chlo 

rides 

Ca 

In- 

org 

Phos 

CO 

Comb 

Power 

Sug 

ar 

Acc 

tone 

Di 

ace- 

tic 

Acid 

1 Mg per 100 c c 

Vol % 

3 00 pm 








Rb 


0 

20 


7 00 pm 








3+ 

0 

0 

20 


11 00 pm 








3+ 

0 

0 

20 


9/8/36 

C 201 P 51 J 54 (by lube 













feedmgsl 












3 00 a m 








3+ 

+ 

0 

20 

BP 120/80 

7 00 a m 








3+ 

+ 

0 

20 


11 00 am 








2-1- 

0 

0 

12 

lOOOcc Normal NaCl bo! 












101 

subcutaneously 

3 00 pm 


250 






3+ 

0 

0 

20 


7 00 pm 








4+ 

0 

0 

24 


10 20 pm 


204 











11 00 p m 







i 

1+ 

0 

0 

5 


9/9/36 

C 204 P 54 1 54 (bi tube 













feedings) 












3 00 T m 








3+ 

0 

0 

20 


7 00am 








3+ 

+ 

0 

20 

B P 120/8S 

11 00 a m 








3+ 

0 

0 

20 

lOOOcc Normal NaCl sol 













subcutaneously 

3 00 p m 








1 3-f- 

0 

0 

20 


7 30 pm 








3+ 



20 112 


12 00 pm 








2+ 

0 

0 

12 

BP 128/86 

9/10/36 

a 204 P 54 F 51 (by lube 







i 






feedings) 











1 

3 00 am 








3+ 



20 

1 

7 00 a m 1 


333 

56 

528 



60 

3+ 

+ 

0 

20 

BP 110/80 

11 00 am 








3+ 

■a 

0 

20 

1 500 c c normal NaCl sol 













subcutaneously 

2 30 p m 



1 





1+ 

0 

0 

5 

300 c c tap water by bowel 












lOo 

RBC 5330 000 000 













Hgb 15 gra /lOO c c 













)V B C 20 000 

7 00 pm 








3+ 

0 

0 

20 

P 74% L 16% Undo o% 













Turk 2% Baso 1% 













Eosm 2% 

11 00 pm 








3+ 

0 

0 

20 


9/11/36 

C 2bb P 39 F 39 (bj tulre 













feedings and intrav ) 












3 00 T m 








3+ 


0 

20 

300 cc tap water by bond 

7 00 a m 








1+ 


0 

5 

BP 100/86 1 500 cc 

11 00 a m 








3+ 


0 

20 71 

normal NaCl sol subcu 

3 00 p m 








3+ 


0 

20 

taneously 300 cc tup 

7 00 p m 








1+ 


0 

6 

water by bowel B P 8^/ 

8 30 p m 








1+ 


0 


Co 1 000 c c 5% dextrose 

11 00 p m 












sol intraycnojsly Dcilh 

11 30 pm 





i 









given by tube feedings with one liter of normal salt solution subcutaneously dailj, 
a daily total fluid of 3,100 c c being given 

Necropsy was performed 11 hours after death The findings are summarized as 
follows The lungs showed passive congestion and superficial atelectasis The heart 
was of normal size, the musculature being soft, and on microscopic examination giv- 
ing evidence of myocardial degenerative change The mitral valve was thickened 
and the coronarj arteries showed moderate atheromatous changes as did the aorta 
The liver was the site of fatty degeneration and chronic passive congestion The 
pancreas weighed 50 gni and was unusuall}' soft and hypereniic On microscopic 
examination there was found an iiiciease in interstitial connectiv'e tissue, the acinar 
tissue being hyperplastic Granulai degeneration v\as marked and islet tissue was 
but rarely recognized The kidne 3 's showed parenchj matous degeneration, moderate 
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intei slittdl fibtosis, but little vasculai change The uterus was twice the noinidl si/e, 
due to a nodulai hbioid tumoi in the fundus, it being rctroverted and bound down 
firmly to the •ngmoid The left tube and ovaiy were intimately enmeshed in these 
adhesions B cloacae was cultured from the heart’s blood 

The most stiiking changes weic noted in the biain, which externally exhibited 
nothing unusual Tlie superior surface of the pituitary body was flattened suggesting 
the probability of increased intracranial pressuie On section the left cerebral 
liemisphere showed occasional scattered punctate hemorrhagic areas within the 
cortex and ver} laiel}' in the deeper structures Connected with one of the fissures 
in the occipito-pancta! region yas found a cystic space approximately 1 5 cm in 
diameter, the outer portion lined by typical gra> matter, the deeper portions eroded, 
the wall being coreied by a fine fibrinous material This space is believed to be the 
result of pressure from fluid accumulating within the fissure, possiblj blood which 
uas later absorbed Section of the right hemisphere revealed more numerous punc- 
tate hemorrhages and a smaller cystic space than that described above, 1} ing near the 
medial sui face of the occipit.d lobe No gross evidence of thrombus within or 
hemorrhagic infiltiation outside tiie vessels of the internal capsule was noted 

Iilicroscopic examination “Ihe right occipito-parietal lobe and the right in- 
ternal capsule are markedly edematous witli pcinascular accumulations of fluid The 
vessels appear to be sclerotic and calcification of their walls is seen Tlie appearance 
suggests a moderate increase in glial tissue The left internal capsule is verj 
edematous and small foci of degeneration are noted Small extra^ asations of blood 
and some pigment is found about the vessels Rather similar findings are observed 
in the left pons Sections through the choroid plexus of the left lateral ventricle 
show the ependyma to be noimal The plexus is congested and edematous wnth 
some tendency to epithelial desquamation Many aitenoles are completely occluded 
by calcific thrombi ( ^), while others show no change The left choroid plexus in the 
third ventricle shows similar changes there also being calcium deposits bearing no 
definite relation to the blood vessels These appear to be true psammoma The cyst 
w'all IS represented bv fragmented bodies of degenerated parenclDina presenting no 
evident sui rounding inflammatory reaction Tlie cavit\ is lined by debris which 
contains many large beaded bacillary foims In many of the adjacent blood vessels 
these oiganisms can be seen, some appealing to form thrombi The pituitary body is 
markedly edematous, the basophilic elements predominating ” 

Comment 

The histoiy obtained fiom the patient, i datives and fi tends indicates that 
she piobably expeiienced tlie effects of a relatively low’ blood sugai on a num- 
ber of occasions during the late afternoon and evening or eaily morning ovei 
a period of two months pieceding hei death Although the low’est blood sugai 
obtained at any time was 100 mg /1 00 c c , it seems likely that lower levels weie 
reached during some of the above mentioned periods, howevei, no examinations 
of the blood weie made at any time between 5 30 pm and S 00 am Pei sons 
living m the same building with the patient stated that during the eaily pait of 
her treatment with piotamme insulin she fiequently ate more than hei diet 
called for, but that later on she closely adheied to it 

In view of the maiked ceiebral aitciiosclerosis and the maintenance of the 
blood piessuie at a level slightly below noimal, it w’ould appear that the patient 
was moie than oidmaiily susceptible to the effects of a i datively low blood 
sugai We believe that the lesult of lowering the blood sugai level in this pa- 
tient to a point considerably below’ normal would have an effect analogous to 
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that obtained in a didbetie individual with inaiked coionaiy aiteiy sclerosis 
Many of the pltysical findings obseived aftei unconsciousness was noted, are 
frequently seen in coma due to insulin hypoglycemia, vu , tonic and clonic 
muscle spasm, lateial movements of the eyeballs and positive Babmski 

Attention is called to the similaiity of this case lepoit and Bowen and Beck’s ^ 
case 2, with necropsy findings in the hi am by Teiplan'* White “ also mentions 
the case of a child, who died as a lesult of hvpoglycemia and on whom a complete 
necropsy was performed, with findings quite similai to ours The piesence of 
ceiebial arteiioscleiosis lepiesents the most impoitant point of diffeience be- 
tween the pathological changes m the biam of our patient and those mentioned 
above Due to the nan owing of the vessels, a i educed amount of dextiose was 
supplied to the biam unless the blood sugar was maintained above the usual 
normal We feel that this abnoimality may have caused her to react to the 
effects of hypoglycemia when the amount of sugar m hei blood was lowered to 
a level which would not have bi ought on maiked symptoms of hypoglycemia in 
a patient not similaily affected 

At the time of admission to the hospital in a comatose state, the blood sugai 
was 307 mg , however, the next morning after a total of 145 gm of dextiose 
had been given intravenously, no insulin having been administeied for 24 houis 
the amount m the blood was 285 mg Althougb one neuiological consultant felt 
that the patient’s unconscious state was due to acidosis and insufficient insulin, 
we do not believe that ketosis was a significant factoi at anv time, inasmuch as 
the carbon dioxide combining power on hospitalization was 51 volumes per cent 
and neither acetone noi diacetic acid was piesent in the mine The lowest car- 
bon dioxide combining power lecoided was 30, on the second day of coma Di- 
acetic acid was found m the urine once dm mg the couise of the illness, ovei 
40 specimens being examined 

Although theie is insufficient laboratoiy evidence to prove conclusively that 
the patient’s coma was caused by insulin hypoglycemia, we feel that the available 
data strongly support the view that such a condition was an important factor m 
its production The possible dangers incident to the use of any insulin piepara- 
tion with prolonged action and cumulatn^e effect aie emphasized Until the 
actions of such prepaiations aie moie definitely known we feel that their use 
should be restiicted to those who can be kept under lather constant supervision 
and control 

Summary 

1 In the case reported, the difficulties in the contiol of the patient’s diabetes 
weie greatly reduced following the use of protamine insulin, ho\\evei, reactions 
attributed to insulin hypoglycemia weie accentuated 

2 Unconsciousness, believed to be due to piolonged and possibly severe hypo- 
glycemia resulting from the cumulative effect of piotamme insulin was observed 

3 Death followed eight days coma Necropsy revealed cerebral arterio- 
sclerosis and cerebi al edema with some degenei ative changes in the brain 

4 The possible dangeis to the patient from the prolonged and cumulative 
effect of the more complex insulin preparations aie noted 
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DISCREPANCY BETWEEN EXPERIMENTAL AND CLINICAL KNOWL- 
EDGE OF I HE ANTERIOR PITUITARY BOD\ 

Van Dvcke recently has written a book, “ The Physiology and Pharma- 
cology of the Pitnitaiy Body,” during the couise of which he reviewed moie 
than 5,000 ai tides The bibhogiaphy fills 200 pages and yet contains but 
few references to clinical articles What is most amazing is that practicall} 
all of these articles weie written within the past 15 years So many articles 
are being published in this field that it is virtually impossible foi any piac- 
ticing physician to keep informed regarding this rapidly accumulating 
knowledge He is foiced to rely on leviews, most of which aie veiy good 
but all of which reflect the reviewei’s sympathies and prejudices Oi he 
may lely on the publications of commercial houses some of which aie good 
but many of which are cursory and misleading 

In general there are two groups of such articles The first group com- 
prises those published by workers in the fundamental fields of biology, chem- 
istry, physiology, pathology, anatomy, and so on Most of these represent 
excellent work, including detailed studies under carefully controlled condi- 
tions However, an unprejudiced observer is impressed with the discrep- 
ancies existing even in this exact field As an example one may mention 
the single factor of species difference Results obtained with the use of 
one laboratory animal may be quite different when lepeated in anotliei lab- 
oratory with a different species Differing methods of prepaiing the in- 
jected material, differing diets and environmental conditions for the animals, 
the use of animals of different sex or age — these and many other factois 
make the comparison of lesults very difficult The result is that we do not 
know, for example, how many hormones of the anterior lobe of the pituitary 
can be regarded as accepted Is there one gonadotropic hormone, or aie 
there five? The one hormone which always has been above suspicion is 
the growth hormone, yet recently a voice has been raised to question its 
specificity 

The second group of articles in this field is that dealing with the clinical 
application of this knowledge These articles as a group are far mferioi 
to the first group mentioned Many of them never should have been written 
and repiesent work which never should have been done Extracts of un- 
certain character are injected into patients suffering from uncertain condi- 
tions and the misinterpreted lesults are published by undiscnminatmg 
editois The lesult is extremely confusing to the clinician, particularly if 
he IS being asked to see many patients supposedly suffering from “ pituitary 
disease ” 

There are two majoi difficulties in attempting to e\aluate the clinical ap- 
plication of 0111 knowledge in this field The first already has been touched 
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on, namely, the unsettled condition of our knowledge of the fundamental 
principles involved It seems unwise to utilize clinically a hormone which 
IS not understood biologically Thyroid extiact and insulin are used with 
good results because of the completion of fundamental studies befoie their 
use m the tieatment of human beings was attempted On the other hand, 
the thyi otropic and cai bohydrate influencing pi inciples of the pituitary are 
most mteiesting but much woik leinains for the laboratoiy before these 
substances should invade the tieatment loom Van D}cke records more 
than 100 “hoimones” now on the maiket which aie obtained fioni the 
pituitaiy gland, sex glands, placenta, blood, or urine of animals or man 
At the piesent \Miting no hormone fiom the feces is being marketed Many 
of these 100 “ hoimones ” aie totally unsuited for injection into man 

The second difficulty is that we know so little about the clinical condi- 
tions uhich ma} aiise fiom a distuibance of the pituitary We know of 
acromegal), dwaifism, Cushing’s syndrome, and a few othei well defined 
conditions The difficulty is that these comprise such a small portion of 
the cases in which tieatment is with pituitary hoimones The literature 
contains man) references to the treatment of “ hypopituitarism” and “ hy- 
perpituitai ism ” Such teims are so indefinite as to be meaningless 

Clinicians react to this situation m various wa}s Some aie busy utiliz- 
ing ” hormones ” mdisci iminately and are reporting their confusing results 
Others have developed an mfeiioiity complex because, m spite of genuine 
effort, they cannot obtain the diamatic cures which others report Others 
are carefully utilizing standardized substances m the treatment of specific 
conditions and are repoiting their negative as well as then positive results 
Blessed are they' Othcis aie simply waiting and hoping 

What can be suggested as a way to the solution of this confusion ex- 
isting between experimental studies and clinical application^ The first step 
might be for all responsible physicians to subscribe to the concluding paia- 
giaph in a lecent editorial in the Journal of the Ameucan Medical Associa- 
tion “ These remarks are not intended to icflect upon the importance of the 
chemical and biological studies of accredited laboratories, the author is 
filled with admiiation for such efforts Neither do these remarks apply to 
the caiefully controlled clinical application of accepted knowledge by com- 
petent obseivers , this is necessary Rathei aie these lemarks intended (1 ) 
to emphasize the fact recognized by many interested observers that there 
is a great discrepancy between oui laboiatoiy knowledge of the hormones 
and their clinical application, (2) to suggest that foi the piesent only those 
clinicians with facilities for critical study be encouraged to inject extracts 
into patients and that these men be urged to publish their negative as well 
as their positive lesults, and (3) to suggest that the large group of physi- 
cians not repiesented in eithei group mentioned above cease their unstudied 
injection of unknown substances into unsuspecting patients ” 
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The Aif of Tieatmcnt By William R Holstok A i\I , M D , FACP 744 
pages, 16 5 X 24 cm The Macmillan Co New York 1936 Price, $5 00 

This woik IS described in the author’s preface as a collection of the subject mat- 
ter presented in a series of conferences with senior medical students and joung doc- 
tors The conference style is cairied throughout and is always conducive to interest, 
although, at times, it does not lend itself very well to the subject 

A practical method is introduced for consideiing therapv in general Diseases 
are grouped according to their chief method of treatment by nursing care, specihcs 
psychotherapy or guidance, limitation of life physiological consideration and experi- 
mental treatment The common cold, typhoid fever and most of the acute specific 
infectious diseases are included among those diseases treated chiefly by nursing care, 
lobar pneumonia, in spite of its frequent treatment bv specific sera, is also included in 
this group It IS easy to understand that this method of presentation has manv prac- 
tical advantages, as repetition is largelv eliminated and therapeutic methods described 
in detail for one member of the group may applv with little or no modification to 
others 

The review'er does not, how'ever, agree wnth the author’s decision in placing cer- 
tain pathological conditions in the chosen groups of diseases Thus, there seems 
to be no definite reason for including obesitv, bronchiectasis and lung abscess among 
those treated bv “ limited living ” , certainh the latter might better be grouped among 
those diseases treated by nursing care 

The author has evidently drawm on an extensive personal experience and his 
personality is reflected in his writing There can be no doubt that he has done a 
valuable piece of wmrk, especialh in his discussion of therapeutic planning The long 
introductory section is almost classical in its stvie, interest, and value 

A criticism that might be offered is that in certain cases discussion is too lengthv 
and actual advice too brief For example, in outlining the treatment of exophthalmic 
goiter no very definite therapeutic plan is presented, the usual time required foi 
iodine remission is not stated, and treatment of thvioid storm and cardiac complica- 
tions IS not mentioned In the section on diabetes, advice is somewhat indefinite and 
treatment of complicating infection is haidly mentioned Diabetic coma is not very 
well discussed 

The section on psychotherapy contains many very helpful suggestions for the 
management of the patient, but here, as elsewhere, the author tends to digress from 
the subject frequently, so that information may be somewhat obscured The absence 
of an adequate chapter on phjsical therapeutic methods is disappointing 

The writing of a textbook on therap> is one of the most difficult tasks an author 
can undertake but Dr Houston’s contribution should be a valuable addition to our 
current texts 

T N C 

Diseases of the Nezoboni By Abraiivm Tow, M D 477 pages, 15 5 X23 cm 
Oxford Universitv Press, New York, N Y 1937 Price, $6 50 

In the compilation of this work Dr low has been extremely thorough Prac- 
tically all of the conditions affecting the newK born have been cov’ered Even such 
rarities as the Khppel-Feil svndrome and osteopetrosis receive attention At times 
the discussion is extended beyond the neo-natal period, but onlv in the interests of 
clarification or completeness Sufficient stress is laid upon the clinical side of the 
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book to make it attractive to the practitioner The literature has been exhaustively 
investigated and vhere differences of opinion exist the conflicting views are presented 
in an unbiased fashion The authoi states in the preface “ On basis of years of 
experience on the newborn service at the New York Polyclinic Hospital certain 
opinions have been foiniulated and there has been no hesitancy in expressing these 
opinions when it was felt that they might clarify a controversial subject ” Case 
reports are fiequentlv used to illustrate diagnosis, prognosis or treatment of various 
diseases or conditions, a method felt by the reviewer to be quite valuable 

An excellent bibliography follows each chapter The refeiences are w'ell chosen 
and contain the most modem views on the \arious subjects 

Adequate use has been made of illustrations, most of which deal with congenital 
defects, bii th injuries, and the apparatus for special pediatric procedures A number 
of these pictures are rather blurred as to detail, a factor which makes their value 
questionable 

The print is of a close small type and the pages are highlv glossed, a combination 
that for prolonged use is rather tiring 

The defects of this volume are more than compensated by its thoroughness and 
by the excellent presentation It compares very favorably with other books dealing 
with this subject and should be of value to both the practitioner and pediatrician 

J E B 

Piacttcal Examination of Pcisonaliiy and Bchavioi Disoidcis By K E Appel and 
E A Strpckcr 219 pages, 15 5X22 cm The Macmillan Company, New 
York 1936 Price, ?2 00 

There are many things in this book w’hich serve to make it both an interesting 
and useful volume Although the authors have presented the book ostensibh for 
medical students and neophytes in psvchiatr\, they have included material which may 
have a wader appeal The volume is divided into two parts, the first of w'hich is de- 
voted to the study of adult patients and the second to children The presentation is 
given largeh in a rery accessible outline form It is noteworthy for its simple style 
and absence of flow'ery verbiage 

llie chapter on “ The Ait and Practice of the Psj’chiatric Examination ” is espe- 
cially practical and tnnelv Specific directions as to how' to elicit material of psy- 
chiatric interest are given by the authors, together w'lth some w'arnings and safe- 
guards to be followed by the person conducting the examination The general im- 
pression created is that w'hich is so well knowm to the trained psychiatrist, namely, 
that the physician does not tell the patient everything that he knows about him 

Most of the remainder of the section on adults applies principallj to the study of 
psychotic patients More attention might have been paid to the neurotic group 
The first chapter described in the previous paragraph could have been incorporated 
nicely w'lth the chapter on “ Suggestions for Making the Mental Examination ” 

The greatest value of the work, in the opinion of the reviewer, lies in the por- 
tion de\oted to the examination of children The technic of obtaining information 
from the child by entering his phantasy life is especially interesting and practical 
There is considerable material, too, that serves a useful purpose in acquainting medical 
men with what is considered the most modern advice concerning the emotional needs 
of childhood In this respect the book contains more material of a prophylactic 
or therapeutic nature than purely diagnostic 

In all it may be said that the book would be a \aluable addition to the library of 
every practitioner of medicine 
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The Diagnosis and Ticatincnf of Diseases of tlu Hcaif By Henr\ A Christiaiv 
M D , Sc D , LL D , Herse> Professor of the Theory and Practice of Physic, 
Harvard University 373 pages, 15 5 X 24 cm Oxford University Press, New 
York 1935 Price, $6 00 

Dr Christian writes interesting!}' and instructively of his experiences in legard 
to lieart disease and its treatment He emphasizes that the practitioner should as a 
rule be able to arrive at a cardiac diagnosis without the aids of costly special ex- 
aminations and that these latter methods should never replace clinical knowledge 
based on experience The reviewer has noted that many men of ripe clinical experi- 
ence arrive at such conclusions , nevertheless he feels that sufficient knowledge is 
gained at times to make such studies routine in cases of heart disease when practicable 
If they serve no other purpose they convince the patient, m these days ot public knowl- 
edge, that his case lias been studied thoroughly The indications for electrocardi- 
ography are discussed m a brief chapter but no detailed description of this subject is 
offered There is no chapter on roentgenographic exaniiiiation of the lieait In the 
introduction the author states that this book is not written for students nor as a 
reference work, hence no attempt has been made to make the bibliography complete 
and it IS assumed that the reader has some previous knowledge of the etiology, 
pathology, etc of heart diseases Chapters are included on such recent investigations 
as total ablation of the thyroid in the treatment of heart disease, and the recent ad- 
^ances m the pharmacology of digitalis In the latter the author finds confirmation of 
his opinion m regard to the value of tome doses of digitalis in the treatment of heart 
disease The introduction is an essay of itself which may be read with pleasure by 
everyone 

W S L , Jr 

The Diagnosis and Tieatinent of CJnontc Diseases of the Rcspii atoi y Tiact B} 
Elmer H Funk, M D , and Burgess Gordon, kl D Reprinted from Oxford 
^Monographs on Diagnosis and Treatment 618 pages , 24 5 X 16 5 cm , illus- 
trated Oxford University Press, New York 1936 Price, $8 00 

This volume undertakes to cover the field of chronic pulmonary diseases The 
authors have divided it into four main parts Part one is devoted to a discussion of 
the general methods of diagnosis, the special diagnostic procedures, such as roentgen- 
ray bronchography, etc , and the various general and specific therapeutic procedures 
Parts two, three and four take up in order diseases of the trachea, bronchi, lungs, 
pleura, pulmonary tuberculosis, intrathoracic new growths and diseases of the 
diaphragm 

The manner in which the authors treat the various subjects is brief!} as follows 
general discussion, etiology, pathology, clinical manifestations, physical signs, diag- 
nosis, and treatment Along with this are included numerous helpful roentgen-ray 
plates, a few case histones, and a number of valuable references 

To cover the entire field of the chronic pulmonary diseases in such a thorough 
and concise manner requires painstaking efforts The authors have achieved this end 
admirably and present us iMth a \olume which can be safely recommended as a clear, 
concise, and valuable text 
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Gifts to the Couegi LniuAUv 

Grateful acknowledsjment is made of the receipt of the followinq; donations to the 
College Librarv of publications by members 

Books 

Dr J N Hall (Fellou), Denver, Colo, “Talcs of Pioneer Practice” 

Dr Samuel A Loewenberg (Fellow), Philadelphia, Pa, “Clinical Endocrinology”, 
Dr Frederick R Tavlor (Fellow), High Point N C, a bound pamphlet containing 
page reprints and new material added to the chapter on “ Unusual Diseases and 
Svmptom-Complexes not Discussed in Other Chapters,” from the Ovford Loose- 
Leaf Medicine, 

United Hospital Fund of New' York, Volume II of the “Hospital Survey of New' 
York ” 


Rc{>i mts 

Dr Miles J Breuei (Fellow), Lincoln, Nebr , 2 reprints — “The Ideal and the Real 
in Medical Practice” and “The Treatment of Chronic Infectious Arthritis”, 
Major J R Darnall (Fellow), Iil C , U S A, 2 reprints — “War Scrsice w'lth an 
Evacuation Hospital ” and “ Diabetic Coma ” , 

Dr Jacob Gutman (Fellow) Brooklyn, N Y , 9 reprints — 

“The Use of Modern Dtugs in the Treatment of Disease” 

“ The Use of Modern Diugs in the Treatment of Disease, I ” 

“ The Use of Modern Diugs in the Treatment of Disease, II ” 

“ The Use of Modem Drugs in the Treatment of Disease, III,” 

“ The Use of IModern Drugs in the Treatment of Disease, IV,” 

“The Use of Modem Diugs in the Treatment of Disease, V,” 

“Endocrine Disorders of the Female Sev, Their Causes and Correction,” 
“Acidosis and Alkalosis Their Significance and Treatment” and 
“ Pituitary Hormones and Their Functions ” , 

Dr Donald S King (Fellow'), Boston, Mass, 2 lepnnts — “Hemorrhagic Bronchi- 
ectasis and Its Surgical Clure ” and “ The Middle Lobe of the Right Lung Its 
Roentgen Appearance in Health and Disease ” 

Dr George R Minot (Fellow), Boston, Mass, 1 reprint — “Investigation and Teach- 
ing in the Field of the Social Component of Medicine”, 

Dr William H Ordwav (Fellow') Mount McGregor, N Y, 1 reprint — “An Inter- 
pretation of the Nature of Hodgkin’s Disease ” , 

Dr Kenneth Phillips (Fellow), Miami, Fla, 1 reprint — ^“Studies on the Neutraliza- 
tion Test of Gastric Acidity m Relation to General Disease ” , 

Major James Stevens Simmons (Fellow'), MC, U S A, 1 reprint — “Observations 
on the Importance of Anopheles Punctiinacula as a Malaria Vector in Panama, 
and Report of Experimental Infections in A Nconiactiltpalpus, A Apiciinaciila, 
and A Eiscm ” , 

Dr Clan L Stealy (Fellow'), San Diego, Calif, 1 repiint — “The Pollen Content of 
the Air of San Diego, California”, 

Dr Hyman I Goldstein (Associate), Camden, N J, 1 reprint — “Some Historical 
Notes on Allergv ” 
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At the 84tli annual meeting of the North Carolina State Medical Society, Di 
Wingate M Johnson (Fellow) of Winston-Salem was installed as President and Dr 
James B Sidbury (Fellow) of Wilmington was made President-Elect for the coming 
year 


Dr Virgil E Simpson (Fellow), Clinical Piofessor of Medicine, University of 
Louisville School of Medicine, delivered the Oration in Medicine at the annual meet- 
ing of the Illinois State Medical Association on May 18, 1937 


The third annual meeting of the Federation of American Sanatoiia (a national 
association of chest physicians) was held at Atlantic City, N J , June 7 to 11, under 
the Presidency of Dr William Devitt (Fellow), Allenwood, Pa Dr Edward W 
Hayes (Fellow), Monrovia, Calif, w'as installed as the new President Dr Frank 
Walton Burge (Fellow^), Philadelphia, Pa, was Chairman of the Committee on Gen- 
eral Arrangements, Dr Clyde M Fish (Fellow'), Pleasantville, N J, was Chairman 
of the Committee on Entertainment The Vice-Presidents of the Federation for the 
past year included Dr Charles H Cocke (Fellow'), Asheville, N C , Dr Louis Mark 
(Fellow'), Columbus, Ohio, Dr George Foster Herben (Fellow), Loomis, N Y , 
Dr Ralph C Matson (Fellow), Portland, Ore , and Dr Samuel H Watson (Fellow), 
Tucson, Ariz Dr Charles M Hendricks (Fellow) of El Paso, Texas, is Chairman 
and Editor-in-Chief of the Federation’s journal 

At the opening administrative session, addresses were made by Drs Burge 
Devitt and Hayes Dr J Arthur Myers (Fellow'), Minneapolis, Minn, delivered 
the address at the luncheon meeting on June 7 Dr Marcus W Newcomb (Fellow'), 
Brow'ns Mills, N J , delivered an address on “ The Early Diagnosis of Pulmonary 
Tuberculosis", Dr Frank Walton Burge (Fellow), Philadelphia, delivered an addiess 
on “Bronchography” Dr William Egbert Robertson (Fellow'), Philadelphia, was 
a guest speaker at the Banquet at w'hich Dr William C Voorsanger (Fellow) San 
Francisco, was the toastmaster 


Dr Anita M Muhl (Fellow), San Diego, Calif, has recently completed her 
postgraduate work at Johns Hopkins University and is spending an indefinite period 
in Europe She will attend the Medical Women’s International Association conven- 
tion at Edinburgh, Scotland, July 12 to 18, and the Second International Congress on 
Mental Hygiene in Pans, France, the week foliow'ing 


Dr Thomas B Magath (Fellow) of the Mayo Clinic has been appointed Health 
Officer of the city of Rochester He succeeds Dr Charles H Majo w'ho has been 
Health Officer for twenty-five years 


The Council on Diabetes of the Public Health Federation, of w'hich Dr Cecil 
Striker (Fellow) is Chairman, had a “ Diabetic Day ’’ w'lth clinics m the morning 
and a round table luncheon meeting and a meeting of the Academj of Medicine of 
Cincinnati Dr Russell M Wilder of the Mayo Clinic discussed the medical aspects 
of diabetes and Dr A W Allen of the Massachusetts General Hospital the surgical 
aspects 

Dr Cecil Striker w'as guest speaker of the Ohio State Dietetics Association April 
13, at Columbus, Ohio, w'here he spoke on “New'er Concepts in Diabetes ’’ 


The Kansas section of the American College of Physicians met at the Menninger 
Clinic, 3617 West Sixth A\enue, Topeka, Kansas, Thursda>, May 20 Dr Thomas 
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T Holt of Wichita, Governor of the American College of Physicians for Kansas, 
presided Members who attended were Dr William H Algie of Kansas City, Kan- 
sas, Dr Ralph Ball of Iilanhattan, Dr James A Butin of Chanute, Dr Arthur 
Revel! of Pittsburg, Dr Harold Jones of Winfield, Dr Harold Palmer of Wichita, 
Dr George F Corrigan of Wichita, Dr Kenneth L Druet of Salma, Dr Paul M 
Krall, of Kansas Citv, Kansas, Dr Fred McEwen of Wichita, Dr Philip Morgan of 
Emporia, Dr G A Westfall of Halstead, and Dr W C Menninger of Topeka 

Papers given were Demonstration of Neurological Cases by Drs Norman 
Reider and Plarry Roback, Topeka “ Psvchological Conflicts Expressed in Pliysical 
S 3 'mptoms Case Studies ” by Dr Robert P Knight, Topeka “ Gastrointestinal 
Neuroses” by Dr W C iilenninger, Topeka “The Clinical Application of En- 
dociine Therapy” by Dr Ralph Ball, Manhattan “ Undulant Fever” by Dr Win 
H Algie, Kansas Cit) , Kansas “ Reports of Some Unusual Cardiac Cases ” by Dr 
Fled McEmcii, Wichita "Some Aspects of a Group of Patients Who Were Ex- 
amined on the Suspicion of Heart Disease ” by Dr Philip Morgan, Emporia “ Im- 
potence and Fngiditj ” by Dr Karl A klenninger, Topeka 

In addition to the members, manv guests attended the program Out of town 
guests of the Section included Dr Frank Moorhead of Neodesha, Dr George Scitr 
of Salma, Dr R R Sheldon of Salma Dr N P Sherwood of Lawrence, Dr 
Maurice SnNder of Salma, Dr Charles Underwood of Emporia, Drs Frank Koenig 
and John Russell of Osawatoniie, Dr Earl Vermillion of Salma, Dr M W liusband 
of Manhattan, Dr Ralph I Canuteson of Law'rcnce, Dr Heiirj Bennmg of Waverly, 
and Dr Allen Olson of Wichita 

Topeka doctors who attended w'ere Dr R B Stewart, Dr Lucius E Eckles, 
Dr Leslie Savior, Dr F A Taggart. Dr J A Crabb, Dr C F Menninger, Dr 
Robert P Knight, Dr C W Tidd, Dr Norman Rcidei, Dr Karl A Menninger, Dr 
C C Carlson, Dr Bernard Kamm, Dr William C Menninger, Dr Alartm Grotjahn, 
Dr H N Roback, Dr B>ron L Shifllet, Dr Joseph Pessin, Dr Robert T Morse, 
and Dr Eugene Eisner 

The program began at ten in the morning and continued all day wuth a barbecue 
supper at Indian Hill, Dr Karl Menningcr’s country home, in the evening 


Dr William Paul Holbrook (Fellow), Tucson, has been elected Vice-President 
of the Arizona State Medical Association 


Dr Francis G Blake (Fellow' and College Governor for Connecticut), Sterling 
Professor of Medicine, Yale University School of Medicine, w'as a guest speaker at 
the annual scientific assembly of the Medical Society of the District of Columbia on 
May 5 and 6, his subject being " Serum Therapy in Pneumonia ” Other members of 
the College participating on the program w'ere Dr Arthur C Christie (Fellow’), 
Washington, “The Socialization of Medicine To What Extent Is It Desirable’”, 
Dr Walter Freeman (Fellow), Washington, “The Surgical Treatment of Iilental 
Disorders”, and Dr Henry B Gwynn (Associate), Washington, “Artificial Fever 
Therapy of Gonorrheal Arthritis ” 


Dr Charles Franklin Craig (Fellow'), Professor of Tropical Medicine, Tulane 
University of Louisiana School of Medicine, New' Orleans, addressed the eight}'- 
eighth annual session of the Medical Association of Georgia at Macon, May 11 to 14, 
on “Tropical Diseases of Interest to Southern Physicians” 
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The seventy-eighth annual session of the Kansas Medical Societj was held at 
Topeka, May 3 to 6 The following Fellows of the College were guest speakers 
Dr Elliott P Joslin, Boston, “ The Diabetic as a Surgical and an Obstetrical Risk ” , 
Dr Archibald L Hoyne, Chicago, “ Progress in the Treatment of IMeningococcic 
Meningitis ” , 

Dr Russell L Haden, Cleveland, “ Clinical Approach to the Rheumatic Problem ” 


Dr Philip W Brown (Fellow), Rochestei ]\Imn , presented a lecture on “The 
Management of Diarrheas ” before the annual graduate assembly of the Harrisburg 
(Pa ) Academy of Medicine, j\Iay 27 


Sir Frederick G Banting (Fellow'), Toronto, Out, w'as one of the speakers on 
the symposium on recent progress in science on the occasion of the dedication of the 
new' building of the Mellon Institute for Industrial Research in Pittsbuigh early in 
May 


Dr William S Middleton (Fellow') ^ladison, Wis , and Dr Logan Clendening 
(Fellow'), Kansas Citj, Mo, presented papers on “William Wood Gerhard” and 
“The Medical Winning of the West,” respectnely, before the thirteenth annual meet- 
ing of the American Association of the Histor}' of Medicine at Atlantic City, N J , 
May 3 The meeting commemorated William Wood Gerhard s differentiation of 
tvphus from typhoid one hundred years ago 


Dr Rufus I Cole (Fellow'), New York City, addressed the annual Conterence 
of State and Provincial Health Authorities of North America at Washington, D C , 
April 5 to 6, on “ Possibilities for Pneumonia Control as Indicated b\ Present Scien- 
tific Knowledge ” 

Dr William H Walsh (Fellow'), Chicago, addressed the Tn-State Hospital 
Assembly, sponsored b\ the hospital associations of Illinois, Indiana and Wisconsin, 
at Chicago May 5 to 7, on “ Correct Designing of a Medical Record Library ” 

Dr Israel Davidsohn (Associate), Chicago, w'as a speaker at the annual banquet, 
sponsored b}' the Chicago Hospital Association, his subject being “ Infectious Mono- 
nucleosis Its Hematologic and Serologic Diagnosis ” 


Dr Rafael Rodriguez Molina (Fellow'), San Juan Puerto Rico, has been elected 
Secretary of the Puerto Rico chapter of the Pan American Medical Association 


Dr William R Brooksher (Fellow), Fort Smith, Ark, has been reelected Secre- 
tarj of the Arkansas Aledical Society for 1937 to 1938 


Dr George E Wakerlin (Fellow') has been appointed Professor and Head of 
the Department of Physiology at the University of Illinois College of Medicine, 
effective September 1 Dr Wakerlin has been Professor of Pharmacologj and 
Ph\siology at the University of Louisville School of Medicine, Louisville, Kj' 


Dr Ralph M Fellow's (Fellow), Superintendent of the Osaw atomic (Kan ) 
State Hospital has been elected V ice-President of the Kansas Society for Mental 
Hjgiene 
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Di Walter C Alvaier (Fellow), Rochester, Mion , addressed the seventieth 
annual session of the Mississippi Slate Medical Association at Meridian, Miss , Mav 
1 1 to 13, on “ Helpful Hints in the Diagnosis of Gastro-Intestinal Diseases ” 


Dr Clarence !M Hyland (Fellow), Los Angeles, addressed the Nebraska State 
^Medical Association at Omaha Mav 10 to 13, on “The Con\alescent Serum Center 
and Its Value to the Community ” 


Dr Anton J Carlson (Fellow), Chicago spoke upon “Facts and Fallacies of 
Organotherapy ” before the one hundred and forty-sixth annual meeting of the New 
Hampshire jMedical Society at Manchester, klay 18 to 19 


Dr kleldrum K M\lder (Fellow), Albuquerque, has been appointed a member 
of the State Board of Public Health of New- Mexico 


Dr James C V alsh (Associate), Superintendent of the Schenectady (N Y) 
County Tuberculosis Hospital, has accepted an appointment as Superintendent of the 
Nassau County Sanatorium at Farimngdale, N Y 


Dr Charles A Elliott (Fellow) Chicago, addressed the forty-fifth annual ses- 
sion of the Oklahoma State I^Iedicai Association at Tulsa, May 10 to 12, on “ Manage- 
ment of Cardio%ascular Disease, klanagement of Hepatic Disease” He also ad- 
dressed the section on general niedicinc on “ Management of Edema ” 


The Rhode Island Medical Society sponsored a senes of lectures open to the 
public during the month of March Dr Charles F Gorinly (Fellow’), Providence, 
delivered one on the subject “ How to Grow Old Gracefully ” and Dr Henry L C 
Weyder (Associate), Providence, gave one on “Why Poison Yourself — The Nostrum 
Evil ” 


Dr Edgar A Hines (Fellow ), Seneca, has been reelected Secretary of tlie South 
Carolina kledical Association for 1937 to 1938 


Dr Malcolm T klacEachern (Fellow), Chicago, will address the fifth Inter- 
national Hospital Congress in Pans, July 5 to 12 


Dr Harry S Bernton (Fellow), Piofessor of Hygiene, Georgetown University 
School of Medicine, Washington, D C , has been appointed clinical specialist in al- 
lergy in the bureau of chemistry and sods of the U S Department of Agriculture 


Dr Porter P Vinson (Fellow), Richmond, Va, and Dr Charles Sidney Burwell 
(Fellow), Boston, Mass , were guest speakers on the program of the one hundred and 
forty-fifth annual meeting of the Connecticut State Medical Society at Bridgeport, 
May 19 to 20 Dr Vinson spoke on “Diagnosis and Treatment of Primary Ma- 
lignant Disease of the Tracheobronchial Tree ” and Dr BurvvelTs title was “ Factors 
m the Treatment of Asymptomatic Period of Heart Disease ” 


Dr William B Castle (Fellow) Boston, and Dr Cyrus C Sturgis (Fellow), 
Ann Arbor, Mich , were guest speakers at the one hundred and tlnrtv-first annual 
meeting of the Medical Society of the State of New York at Rochester, May 24 to 
26 
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Dr Louis B i\IcBrayer (Fellow), Southern Pines, has resigned as Secretary 
and Treasurer of the Medical Society of the State of Noith Carolina He has been 
made honoiary Secretary for life Dr McBraj^er served as President of the Medical 
Society of the State of North Carolina, and had been its Secretary and Treasurer for 
twenty-one years The Society, in appreciation ot his long service, gave a dinner in 
Ins honor, at which a silver service w'as presented Dr Paul H Ringer (Fellow'), 
Asheville, was toastmaster 


Dr Edward L Tuohy (Fellow' and College Governor for Minnesota), Duluth, 
addressed the fiftieth annual session of the North Dakota State Medical Association 
at Grand Forks, IMay 16 to 18, and was the principal speaker at the annual banquet 


Dr Oscar B Biern (Fellow), Huntington, delivered the annual oration in medi- 
cine on “The Value of the Sedimentation Rate in Medicine ” at the seventieth annual 
meeting of the West Viiginia State Medical Association at Clarksburg, May 24 to 26 
Other guest speakers included Dr Horton R Casparis (Fellow), Nashville, Tenn , 
“Mental Health of Childien, Pediatric Responsibility in Health Education”, Dr 
Louis F Bishop, Jr (Fellow), New Yoik City, ‘ Prevention of Heart Disease, 
Fugitive Arrhythmias”, Di Moses Paulson (Fellow), Baltimore, “Newer Aspects 
of Gallbladder Disease of Practical Import”, and Dr Thomas Parran (Fellow), 
Surgeon General, U S Public Health Service, “ Public Health Control of Syphilis ” 


Dr Edward S Sledge (Fellow), iMobile, was elected President of the Medical 
Association of the State of Alabama on April 22 


Dr John A Sevier (Fellow), Colorado Springs, is President of the Colorado 
Tuberculosis Association 


Dr William G Herrman (Fellow), Asbury Park, was installed as President of 
the j\Iedical Societ}' of New Jersey at its annual meeting m Atlantic City April 28 


Dr Rufus I Cole (Fellow), Director of Hospitals of the Rockefeller Institute 
for Medical Research, New York City, has been announced as the recipient of the 
George M Kober Medal by the Association of American Physicians for next jear 


Dr Cole has announced that he will retire June 30, on account of age, as Director 
of the Hospital of the Rockefeller Institute for Medical Research Dr Cole has been 
Director since 1909 He is a nativ'e of Rowsburg, Ohio, took his medical degree at 
Johns Hopkins University School of Medicine, 1899, and served in v'arious capacities 
at Johns Hopkins Hospital from 1899 to 1907 and at the medical school from 1901 
to 1909 He was President of the Association of American Physicians in 1931 He 
receiv'ed the honorary degree of Doctor of Science from the University of Chicago in 
1927 He has been a prolific contributor to medical literature and is a member o 
many national societies 

Dr Walter M Simpson (Fellow), Dayton, Ohio, was made a member of the 
Legion of Honor of France, in recognition of his research on artificial fever 


Dr Charles E Sears (Fellow), Portland, has been elected President of the 
Oregon State Medical Society for 1937 to 1938 



1912 


COLTXGE NEWS NOILS 


Dr William D Stroud (Fellow and Treasurer) %\as reelected President of the 
Philadelphia Heart Association, April 28 Dr Samuel A Levine (Fellow), Boston, 
was a guest speaker at the meeting and Dr David Riesman (Fellow), Philadelphia, 
as Chairman of the Evecutivc Committee, reviewed the year’s w’ork 


Dr William S Middleton (Fellow), Madison, Wis, has been appointed Chair- 
man of the Council on Scientific Work of the State Medical Society of Wisconsin 
This committee supersedes the program committee 


Dr William F Loreiu (Fellow), Madison, has been appointed Chairman by 
Governor La Follette of a “ planning council ” to derelop a program for the control of 
venereal disease in Wisconsin 


Dr Thomas Parran (Fellow), Surgeon Gener.il of the U S Public Health 
Service, gare as his Presidential Address “ Hie Present Needs in the Public Health 
Control of Gonorrhea ” before the American Neisserian Medical Society at Atlantic 
City, June 8 


Under the Presidency of Dr Roy R Kracke (Fellow) Emory University, Ga, 
the American Society of Clinical Pathologists held its sixteenth annual meeting at 
Philadelphia, June 2 to 5 Dr Kracke’s Presidential Address was on "The Future 
of Pathology ” 

Dr Jabez H Elliott (Fellow' and College Governor for the ProMnee of Ontario), 
Toronto, paiticipatcd in a symposium on the evolution of tuberculosis dispensary 
control at the thirt} -third annual meeting of the National Tuberculosis Association at 
Mihvaukee, Wis , May 31 to June 3 
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OBIl VARIES 

DR OTIS SUMTER WARR 

Dr Otis S Warr, a Fellow of the College, died in Knoxville, Tennessee, 
on March 22, 1937, of lobar pneumonia which developed while on a tiip 
through the Gieat Smoky Mountain National Paik 

Dr Warr Avas boin in Darlington, South Carolina, April 30, 1881 His 
preliminary educational advantages were those of the common school of his 
home community and later he attended the George Peabody College at Nash- 
ville, Tennessee He was graduated in medicine from the University of 
Nashville Medical College m 1907, and following this spent the next four 
years as intern in seveial hospitals including Bellevue Hospital in New Yoik 
At the conclusion of his internship Di Warr puisued two years of post- 
graduate study at Harvard and in V lenna — his work in the latter city being 
interrupted by the outbreak of the World War On his return home he 
located m Memphis, Tennessee, where he soon became one of the outstand- 
ing internists With the entry of the United States in the World Wai 
his application for serMce m the U S Army was declined on physical 
grounds but being anxious as always to do his bit he devoted much time to 
service on one of the medical advisory boards 

Early m his career Dr Warr became actively interested in medical oi- 
ganization work He became a Fellow of the College in 1920, was active 
in the formation of the Mid-South Post-Gi aduate Assembl} held annuall} 
in Memphis At the time of his death he was President of the Memphis and 
Shelby County Medical Society For a number of years he served as Chair- 
man of the Committee on Education of the Tennessee State Medical Asso- 
ciation and it was due largely to his vision and energy and effort that the 
present two year program of Post-Graduate instruction in Obstetrics was 
provided for the rural practitioner throughout Tennessee 

As a physician Dr Warr was outstanding — not only doing a large vol- 
ume of private and consultation work but doing it unusually capably and 
well Early m his professional career he became connected with the 
Medical Department of the University of Tennessee and his ability as a 
clinical teacher was such that at the time of his death he had risen to the 
rank of Clinical Professor of Medicine A close student of the problems 
of diagnosis he was a frequent contributor to medical journals and to the 
programs of medical societies 

But those who had the privilege of knowing Otis Warr will remember 
him not only as an excellent clinician and teacher but even more as a fine 
gentleman m whom courage, fairness, loyalty, kindness and sympathy were 
so outstanding that friendship and association with him uere not only real 
pleasures but inspirations as well 

J O Manier, M D , F A C P , 

Governor for Tennessee 



1914 


COLLEGE NEWS NOTES 


DR ISAAC SURNAMER 

Dr Isaac Surnamer (Fellow), 345 Broadway, Pateison, N J, died 
April 23, 1937, of coionary thrombosis and cerebral hemorrhage, at the age 
of 64 

Dr Surnamei was born in Riga, Latvia, fornieily a part of Russia, 
October 25, 1872 Fie obtained his preliminary education in the Hildas 
Heimer Seminary in Berlin, Germany, and giaduated from the Gymnasium 
at Berlin From Beilin, he entered the Medical Depaitment of the New 
York University from which he graduated as MD in 1896 In 1903, he 
took a post-graduate couise in the clinics of Germany and in 1916 at Foid- 
ham University He was consulting neuiologist and psychologist at the 
Paterson Geneial Hospital, the Pateison City Hospital and the Valley View 
Sanatanum for over 30 }ears, and was serving in that capacity at the time 
of his death He was also Lcctuier in Neurolog}’ at the Paterson General 
Hospital and the Flackensack General Hospital 

He was a member of the Passaic Count} Medical Societ} , the Medical 
Society of New Jerse}, and a Fellow of the American Medical Association 

He was the fiist President of the Miriam Barnett Free School of Pater- 
son, but was forced to resign se^elal yeais ago because of declining health 

Dr Surnamer is suivived by his ^\lfe, Anna Blumberg Surnamer, and 
two sons, Masso M and Bei tram S Surnamer 

He was greatly beloved by his community and profession and those who 
knew him have suffered a gi eat loss m his death 

Clarence L Andrews, 
Governor for New Jeisey 

DR EUGENE SMITH DALTON 

Dr Eugene Smith Dalton died suddenly on April 19, 1937, of coronar} 
thrombosis, at his home m Brookl}n, N Y , aged 55 years Besides his 
wife, Jessie Brown Dalton, he is survived by a son, a daughtei and one 
brother 

Receiving his early education in the public schools of Syracuse, N Y , 
he latei entered Syracuse University and Syracuse Medical School, from 
which he obtained his medical degiee in 1908 While m college. Dr Dalton 
was outstanding in athletics and an active member of the Psi U and Nu 
Sigma Nu Fraternities 

Aftei the completion of his medical couise, he interned at the City Hos- 
pital in New York Cit}, where, under the training of such noteworth} 
teachers as Edwaid Janeway, Hailow Brooks, and Evan Evans, he acquired 
much of the thoughtful professional philosophy which characterized his 
career Following this, and a year’s residency at the Willaid Parker Hos- 
pital for Contagious Diseases, he entered the practice of medicine m Brook- 
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lyn, N Y , devoting his attention almost fiom the beginning to the problems 
of internal medicine 

Di Dalton’s professional cai eer m Brooklyn could be looked upon as the 
ideal of medical success His ability and his piofessional influence grew 
steadily In his youngei years he serA^ed as Attending Physician at the 
Kingston Avenue Hospital (for Contagious Diseases) and m 1916 was 
appointed Assistant Attending Physician at the Methodist Episcopal Hos- 
pital and became Attending Physician at the same institution ten years later 
Altliough never a piohfic wiitei, Dr Dalton was an active paiticipant m 
medical affairs and a i eady commentatoi In addition to being a member of 
the A M A and the associated county and state societies, he was also a mem- 
ber of the Associated Physicians of Long Island, the Biooklyn Society of 
Internal Medicine, the American Heait Association and since 1929 a Fellow 
of the American College of Physicians In addition to his many medical 
associations, he was a member of the Flatbush Chamber of Commerce and 
for twenty-five years was an active Mason His favoiite recreations con- 
sisted of hunting and fishing and, as a member of the Malone Fish and 
Game Club and the National Rifle Association of America, he was well 
known as an expeit in these diversions 

Dr Dalton was looked upon as a physician of unusually sound judgment, 
exacting and thorough in his methods Beyond this he was a man of broad 
sympathies, of unflagging devotion to duty and of compelling sincerity and 
intellectual honesty 

The above information has been supplied by Dr Alexis T Mays, 
F A C P , a former associate of Dr Eugene Smith Dalton 

C F Tenney, M D , F A C P , 
Governor for Eastern New York 
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ANNUAL BUSINESS MEETING 
AMERICAN COLLEGE OF PHYSICIANS 
St Louis, April 22, 1937 

The Annual Business Meeting of the American College of Physicians was held 
at St Louis, April 22, 1937, with Dr Ernest B Bradle>, President, presiding Ab- 
stracted minutes of the preceding Annual Business Meeting held in Detroit, 1936, 
were read by the Executive Secretary, and by resolution approved 

President Bradlej read the following report from the Board of Regents “ It is 
the feeling of the Regents that the standards for admission to the College should be 
progressive!) raised A change in the By-Laws making certification bj the Amer- 
ican Board of Internal Medicine a prerequisite to Associateship was considered m 
recent months by the Board It was felt, however, that this would at this time con- 
stitute too radical an increase in the requirements, and so this proposed amendment 
has been withdrawn After further consideration, other proposals for increasing the 
standards will be submitted to the College 

“ Another amendment discontinuing the admission to the College of physicians 
working in fields allied to internal medicine has likewise been withdrawn bv the Re- 
gents It IS the present feeling of the Regents that the admission of a certain number 
of Fellow’s representing these allied specialties would be desirable An> application 
for Fellowship in this class should be scrutinired with especial care and should ulti- 
mately require the certification of each candidate by his own special certiLing Board 
or, lacking that, its equivalent in professional or scientific achievement” 

Dr William D Stroud, Treasurer, presented the follow’ing report, which on 
resolution, w’as regularly approved 

Trtasuufr’s Report tor 1936 

“ To the Members of the American College of Physicians 

As of March 31, 1937, the College has invested securities of a book value 
amounting to $101,857 00, of this amount $58,853 00 is in the Endow’inent Fund, 
and $43,004 00 is in the General Fund , $82,250 00 or 80 75 per cent of the above 
amount is invested in bonds , $4,741 00, or 4 65 per cent, is invested in preferred 
stocks, and $14,866 00, or 14 6 per cent, is invested in common stocks In addi- 
tion, the College has in bank balances $47,470 00, making a total of $149,328 00, 
as compared with a total of $157,329 00 approximately one year ago at the time 
of the last yearly meeting 

“ Thus, you see in spite of purchasing our new home for $52,500 00, and 
spending $10,000 00 on furnishings and alterations, our total funds at the present 
time are only $8,000 00 less than one year ago ” 

Mr E R Loveland, the Executive Secretary, made a brief report on the activities 
of his office, but omitted the statistical data customarily presented because these had 
been given by the President on the evening of the Convocation The complete finan- 
cial statements and auditor’s report for 1936 follow these Minutes 

1916 
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President Bradley, before laying down the gavel of office as President, thanked 
tlie members of the College, the Regents and the Governors for their cooperation, 
help and advice duiing his term of office 

At this point, Dr James H Means of Boston was inducted as President Dr 
Means spoke at length concerning his aims during the coming year, and bespoke 
the help and advice of the members everywhere 

Dr William Geiry Morgan, Secretary General, on behalf of the College, pre- 
sented to Dr El nest B Bradley, letinng President, a silver, engraved ferruled gaiel 
“ as a token of the profound appreciation of the rank and file of the College for the 
masterly way m w Inch you have served as President ” The gavel was accepted by 
Dr Bradlej with an expression of appieciation and thanks 

President Iileans, now occupying the chair, called for the report of the Com- 
mittee on Nominations for 1937, which was presented, as follows, by Dr George 
Morris Piersol, Chau man 


Report — Committee on Nominations 


For the Year 1937-38 


A Nominations foi the Elective Offices (already published m the March issue of the 
Annals of Internal Medicine as piovided in the By-Laws) 


Picsidcnt-Elcct 
Fust Vice-Pi csidcnt 
Second Vicc-Pi csidcnt 
Thud Vtce-Pt csidcnt 


William J Kerr, San Francisco, Calif 
David P Barr, St Louis, Mo 
G Gill Richards, Salt Lake City, Utah 
William Gerry Morgan, Washington, D C 


B Nominations foi the Boaid of Regents 

Tcim Expuing 1939 

Walter L Biernng, Des Moines, Iowa (to fill unexpired term of 
Luther F Warren, deceased) 

Term Expiring 1940 

Ernest B Bradley, Lexington, Ky ' 

Roger I Lee, Boston, Mass 
Sydney R Miller, Baltimore, Md 
Walter W Palmer, New York, N Y 
O H Perry Pepper, Philadelphia, Pa 


C Nominations for the Board of Governors 

Term Expiring 1938 

Francis G Blake, Connecticut, New Haven (to fill unexpired term of 

Henry F Stoll, deceased) 

Harry L Arnold, Hawaii, Honolulu 
John L Calene, South Dakota, Aberdeen 

Term Expiring 1939 

Hugh A Farris, Maritime Provinces, St John, N B , Can 
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Tcun Exptjing 1940 


Fred W Wilkerson 

Alabama, Iilontgomerv 

Fred G Plolmes 

Arizona, Phoenix 

Lewis B Fhnn 

Dflaware, Wilmington 

Turner Z Cason 

Fiorid\, Jacksomille 

Glenville Giddings 

Georgia, Atlanta 

James G Carr 

Northern Iliinois, Chicago 

C W Dow den 

Kentuckv, Louisville 

Edwin W Gehring 

Maine, Portland 

Henry M Thomas, Ji 

jMarvland, Baltimore 

G W F Rembert 

MississiPi’i, Jackson 

Louis H Fhgman 

]\IoNrANA, Helena 

LeRoy S Peters 

New' jMlmco, Albuquerque 

Charles F 1 enney 

Eastern Nlw' York, New' York 

A B Browser 

Ohio, Dayton 

T Homer Coffen 

Oregon, Portland 

Charles T Stone 

Texas, Gaheston 

Rock Slejstcr 

Wisconsin, Wauwatosa 

Ramon M Suarez 

Puerto Rico, San Juan 

Fred Todd Cadham 

Manitob\, Winnipeg, Can 


Respectfully submitted, 

Committee on Nominations 
William B Dried, 

Jamis D Bulge, 

Chaulis T Stone, 

Cn\RiES F Martin, 

Giorgl Morris Pilrsol, Chau man 

After the receipt of the aho\e report, Clianman Means called for nominations 
from the floor None weie made Upon motion from the floor, duly seconded and 
regularly adopted, it Mas Resoived, that the nominations be closed whereupon Chair- 
man Means declared all the candidates on the report of the Nominating Committee 
elected 

Upon motion by Dr C W Dow'den, seconded and cained, it was 

Rfsolved, that the cordial thanks of the American College of Plnsicians be 
evtended to the retiring President, Dr Ernest B Bradley, to the General Chairman, 
Dr David P Barr, and to the members of his committees, individuallv and collectivelv, 
foi their faithful w’ork in the pieparation and conduct of the St Louis Session, to 
the Ladies Entertainment Committee for their efficient and courteous entertainment 
of the visiting ladies, to the medical schools and hospitals of St Louis for putting 
their facilities at the disposal of the College and for their helpful participation, to 
the Women’s Auxiliary of the St Louis Medical Societ> for providing automobiles, 
to the St Louis Con\ention Bureau and its Director for their continuous and efficient 
assistance, and to the Jefferson Hotel and its Convention Manager for their co- 
operation 

Adjournment 

Attest E R Loveland, 

Executive Sccictaiy 

Elections of Sccictaiy Genet al and ricastnci 

At a meeting of the Board of Regents at St Louis on April 23, 1937, Dr George 
Morris Piersol of Philadelphia was elected Secretary General, and Dr William D 
Stroud of Philadelphia was reelected Treasurer for 1937-38 



ANNUAL BUSINESS MELTING OF COLLEGE 


1919 


ExrcuTivc Si crltary’s Rffort on Opfrytion 
1936 

The auditor’s rcpoit of his exainmation of the accounts of tlie College is hereto 
attached The statements disclose a continued inipi ovemcnt, as shown by the fol- 
lowing 

1932 Surplus 

1933 Surplus 

1934 Surplus 

1935 Surplus 

1936 Surplus 

Ihe 1936 surplus was distributed as follows 

Endowment Fund 
General Fund 

$ 24,948 53 


$ 3,503 10 
21,445 43 


$ 10,598 08 
5 801 06 
16,160 07 
17,182 09 
24,948 53 


The total pnncipal of the two Funds on December 31, 1936, was 

Endowment Fund $ 61,784 82 

General Fund 119,832 90 


$181,617 72 


One liquidating dividend of $1,949 29 w'as received from the Bank of Pittsburgh, 
reducing the balance now in depositories of banks in hands of receivers to $6 292 39 
A condensed comparison of income and expenditures for 1934 1935 and 1936 
appears on the following page Only a Supplement to the 1935 Directory of the 
College was published during 1936 which accounts for the material decrease m this 
item over 1935, when a complete Directory was published 

The Executive Offices have been conducted conservatively, with expenditures 
held to a minimum for effective operation The budgets for 1937 were approved by 
the Board of Regents December 13, 1936 

Respectfullj submitted, 

(Signed) E R Loveland, 

Executive Secictaiy 

January 1, 1937 


A condensed comparison of income and expenditures for 1934, 1935 and 1936 


General Fund 

income 

Annual Dues 

Initiation Fees 

Interest on Investments 

mterest on Bank Balances 

Profit on Sale of Securities 

Subscriptions, Annals of Internal Mfdicine 

Advertising, Annals of Internal Medicine 

Exhibits, Annual Clinical Session 

Guest Fees, Annual Clinical Session 

Aliscellaneous Income 


1934 

$ 20,875 35 
6,142 32 
3,117 89 
22 50 
1,178 39 
19,528 05 
4,455 28 
6,124 85 
448 00 
67 38 


$ 61,960 01 


1935 

$ 21,569 88 
9,479 50 
1,852 54 


21,102 43 
5,353 89 
12,361 02 
417 25 
200 75 


$ 72,337 26 


1936 

$ 23,070 95 
11,455 00 
2,358 02 

1,077 04 
22,320 43 
6,01406 
6,291 04 
297 00 
297 75 


$ 73,181 29 
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ExpcndittDCS 


Annual Clinical Session 

Annals oi Internai Medicinl 

Executive Secretarj’s Office 

New College Hcadquartci s. Maintenance, etc 
1935 Directory 

Loss on General Fund Iinestmcnts Sold 

John Phillips Memorial Pnre 

Miscellaneous 

$11,646 40 
19,216 05 
15,647 70 

624 79 

$14,139 26 
21,373 02 
16,343 00 

3,54833 
149 63 
840 26 
703 39 

$ 9,975 84 
23,667 54 
16,175 03 
1,381 64 
205 68 

* 

98310 


$47,134 94 

$57,09689 

$52,38883 

Endoxvmcni Eund 

lllCOIIU 

Profit on Investments, sold and matured 

Interest on Iinestments $ 2,31163 

Income from Cash m Saemgs Accounts 

Life kltmbership Fees 1,710 00 

$ 2,115 79 
135 52 
2,615 00 

$ 41810 
2,242 21 

3,085 00 


$ 4,021 63 

$ 4,866 31 

$ 5,745 31 

Expendtimes 

’'■John Phillips Memorial Prize 

Research hellowsbip 

Loss on Insestments Called 

$ 45000 

$ 2,250 00 

53 28 

$ 7513 

1,51411 


$ 450 00 

$ 2,303 28 

$ 1,589 24 


H I RlacLean, 
309 Valley Road, 
Llancrcli, Pa 


To the Board of Regents, 

American College of Plivsicians, Inc , 
Philadelphia, Pa 


March 28, 1937 


Ml E R Loveland, Exccuitvc Sccictaiy 


Dear Sirs 

I have examined the accounts of the 


AMER1C\^ CoiLLGE OF PHYSICIANS, InC 

for the year ended December 31, 1936, and the accompanying statements, including the 
Balance Sheet at December 31, 1936, tlie analyses of the General Fund and the Endow- 
ment Fund, and the Detailed Statement of Operations for the year ended December 
31, 1936, are in accordance witli the books of account and in my opinion set foith cor- 
rectly the financial position at December 31, 1936, and the results of opeiations for 
the calendar year ended December 31 1936, subject to the following comments 

Cash 'Ihe cash was properly accounted for The following is a statement of 


the cash in the various depositories 

Girard Trust Company, Philadelphia $11,093 50 

Provident Trust Company, Philadelphia 5,661 47 

Royal Bank of Canada, Montreal 741 82 

Philadelphia Saving Fund Society (Tune Deposit) 2,648 37 

Western Saving Fund Society (Time Deposit) 2,648 49 


$22,793 65 
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The amount of cash m closed banks at January 1, 1936, was $8,241 68, during 
the )car a liquidating dividend amounting to $1,949 29 was leceived, which reduced 
the amount to $6,292 39, as shown by the following schedule 


Balance Liquidating Balance 

Jan 1,1936 Dividend Dec 31,1936 
Bank of Pittsburgh, Pittsburgh $3,41126 $1,949 29 $1,46197 

Excliange National Bank, Pittsburgh 1,749 20 1,749 20 

Highland National Bank, Pittsbui gh 3,081 22 3,081 22 


$8,241 68 $1,949 29 $6,292 39 


Accounts Receivable The accounts receivable were examined and found to be 
less than one year old and appear to be good and collectible The detailed accounts 
receivable were in agreement with the control account The amount due fiom broker 
of $2,180 31 represents the proceeds from the sale of 30 Shares of Steel Corporation 
of Canada, 7 per cent, pieferred stock, and w'as confirmed by coriespondence with 
Hornblow'er & Weeks In accordance w’lth the action of the Board of Regents, the 
amount advanced on account of expenses of the American Board of Internal Medicine 
has been recorded as an accounts receivable No requests for confirmation of the 
other accounts were mailed 

Investments The securities were accounted for by direct coi respondence with 
the Girard Trust Company of Philadelphia and the income for the period under re- 
view w'as verified It is noted that the uninvested principal and income cash of the 
Endow'nient Fund has been segregated fiom the General Fund cash on the books of 
account of the College 

Geneial The increase in the amount of the Endowment Fund and the General 
Fund during the year 1936 is as follows 


Endowment Fund 
General Fund 


Balance 
Dec 31 1935 
$ 58,281 72 
99,047 47 

$157,329 19 


Net 

Incicase 
$ 3,503 10 
20,785 43 

$24,288 53 


Balance 
Dec 31,1936 
$ 61,784 82 
119,832 90 

$181,617 11 


In accordance with the instiuctions of the Executive Secretary, the prepaid in- 
surance at December 31, 1936, was not set up as a deferred expense, the other deferred 
and accrued items were verified, the charges to the College Headquarters account were 
examined and included the amount paid for the property at 4200 Pine Street, settle- 
ment charges, alteration and improvement costs and other expenses incidental to 
preparing the property for occupancy, which in my opinion appear to be proper 
c arges to tins account , the charges to the Furniture and Equipment accounts repre- 
sent proper additions to this account and the allowance for depreciation appears to be 
‘Adequate, it is to be noted that no depreciation has been taken into account on the 
dew equipment pui chased for the new headquarters, inasmuch as these purchases oc- 
curred principally m November and December, no depreciation reserve has been set 
np on the new' building, and the Executive Secretary has informed me that this prob- 
cm IS recetv'ing the consideration of the Boaid of Regents, the footings and exten- 
sions of the inventory were verified, all ascertainable liabilities have been included 
m the balance sheet, all recorded receipts from dues, initiation fees, exhibits, adv'er- 
’®'dg, sales of publications, etc , were properly deposited in bank and all disburse- 
nients, as indicated by the vouchers, cancelled checks and bank statements, were prop- 
> recorded in the books of account 

Very truly yours, 

(Signed) H I MacLean, 

Ceitificd Public Accountant 
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Gfneu\l Funu 

For the Year Ended December 31, 1936 

Balance, January 1, 1936 
Less 

Transfer to Endowment Fund of the Initiation Fees of Life Membets, net 


Sumniarr of Operations for the Year ended December 31, 1936 
Income 

Annual Dues $23, < 

Subscriptions, Annals or Intirnal Mcdicinc 22,, 

Advertising, Annals of Intfunal Mfuicini 6,( 

Initiation Fees 11.' 

Income from Invested Funds (General) 2,: 

Income from Endowment Fund (net) J 

Exhibits, 20th Annual Session 6,; 

Guest Fees, 20th Annual Session - 

Other Income ■ 

Profit on Investments of General Fund sold (net) 1,1 


$ 99,04747 
060 00 
$ 98,387 47 


$23,070 95 
22,320 43 
6,014 00 
11,455 00 
2,35802 
652 97 
6,291 04 
297 00 
297 75 

1,077 04 $73,834 26 


r 1 l^cnscs 
Salaries 

Postage, Telephone, Telegraph, etc 
Office Supplies and Stationery 
Printing 

Traveling Expenses 
Rent and Maintenance 
College Headquarters 
Maintenance 
Taxes 
Insurance 
Miscellaneous 


$18,629 69 
3,064 22 
1,030 92 
17,345 05 
4 213 96 
2,845 99 

$ 609 82 
486 20 
232 37 

53 25 1,381 04 

t 393 10 


Depreciation on Furniture and Equipment 393 10 

Other Expenses 

20th Annual Session $1,832 12 

Annals of Internal Mericine 212 95 

Miscellaneous 1,43919 3,484 26 52,388 83 

Net Income for the Year Ended December 31, 1936 


Balance, December 31, 1930 


21,445 43 
$119,832 90 


Endowment Fund 

„ , For the Year Ended December 31, 1936 

I rincipal Account 

Balance, January 1, 1936 
Add 


$58,281 72 
2,425 00 


Life Membership Fees received during 1936 2,425 00 

Transfer of Initiation Fees of New Life Members from General Fund, net 660 00 
Profit on Investments, sold and matured 418 10 


Balance, December 31, 1936 

^Income Account 

Income from Investments 
Less 

Research Fellowship 

John Phillips Memorial Prize 

Balance, Credited to General Fund for the period 


$61,784 82 


$ 2,242 21 

$1,51411 

75 13 1,589 24 

$ 652 97 


of th December 31, 1936, the accrued income included in the Income from Imestments 
tne Endowment Fund amounted to $59644, and is due to the General Fund 



1924 . ANNUAL BUSINESS MEETING OE 

COLLEGE 

DrTAILl.D STATrMENT OF OpFKATIONS 

For the Year Ended December 31 

, 1936 

Gcncial Income 



Annual Dues 


$23,070 95 

Initiation Fees 

t 

11,455 00 

Income from Endowment Fund (Net, after deducting Research Fellow- 

ship stipend and John Phillips Award) 


65297 

Income from General Fund Investments 


2,358 02 

Profit from Sales of Keys, Pledges and Fiames 


30 53 

Sales of 1935 Directory 


13 30 

Profit on Investments of General Fund sold (Net) 

1,077 04 

Dividend on Insurance Deposit 


3000 

Gift of Equipment 


21800 $38,905 81 

Tivenhcilt Annual Session 



Expenses 



Salai les 


$ 3,782 54 

Communications (Postage, Telephone, etc) 


384 38 

Office Supplies and Stationcrv 


14876 

Printing 


783 29 

1 raveling Expenses 


3,044 75 

Miscellaneous 



Advertising 

$ 67 62 


Badges 

201 58 


Convocation and President’s Reception 

513 49 


Equipment Rental 

100 00 


Ladies Committee 

204 65 


Publicity and Reporting 

196 00 


Smoker 

398 03 


Other Miscellaneous Items 

150 75 

1,83212 9,97584 

Income 



Exhibits (Net) 


$ 6,291 04 

Guest Fees 


297 00 

Profit on Banquet 


5 92 6,593 96 

Net Expenses of Clinical Session 


$ 3,381 88 

Annah oj Internal Medicine 



Income 



Subscriptions 



Volume I 

$ 21 20 


Volume II 

24 20 


Volume III 

15 20 


Volume IV 

20 48 


Volume V 

16 80 


Volume VI 

12 91 


Volume VII 

24 91 


Volume VIII 

8170 


Volume IX 

1,402 14 


Volume X 

20,700 89 $22,320 43 

Advertising (Net) 



Volume IX 

$ 2,91797 


Volume X 

3,09609 

6,01406 


$28,334 49 

Expenses 



Salaries 

$ 6,156 51 


Communications (Postage, Telephone, etc ) 

1,055 54 


Office Supplies and Stationery 

402 00 


Printing 

15,840 54 


Miscellaneous 

135 78 


Allowances, Adjustments and Purchases 

7717 

23,667 54 

Net Profit on Annai s of I^TCR^AL Medicinf 

4,66695 

Total Income 


$43,572 76 

Forward 


$ 3,381 88 $43,572 76 
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Brought Foiwaid 


Lrccutivc Sect clary’s Office 
Expenses 

Salaries $ 8,690 64 

Communications (Postage, Iclcphone, etc ) 1,624 30 

Office Supplies and Stationerj 480 16 

Printing 721 22 

Rent and Maintenance 2,845 99 

Traveling Expenses 1,169 21 

Fee to Custodian of Securities 130 17 

Loss on Foreign Exchange 8 75 

Miscellaneous Items 504 59 


Nezv College Hcadqnatlcts 

Maintenance $ 609 82 

Taxes 486 20 

Insurance 232 37 

Miscellaneous 53 25 


Investment Counsel Service 

Amvals of Imfrnal Mfdicine distributed Free to Life Members 
Depreciation on Furniture and Equipment 
Printing 1936 Supplement to 1935 Directorj 


$ 3,381 88 $43,572 76 


16,175 03 


1,381 64 

200 00 
390 00 
39310 

205 68 22,127 33 


Net Income for the Year Ended Dec 31, 1936 


$21,445 43 



1926 ANNUAL BUSINESS MEETING OF COLLEGE 

Investments 


December 31, 1936 



Endowment 

Geneial 

Pai 


Fund 

Fund 

Value 

Bonds 

SccHi tltes 

Secui ilies 

$ 5,000 

Bell Telephone of Canada, Ss, 1955 

$ 5,562 50 


2,000 

Canadian National (West Indies) SS Co , 




Ltd, 5s, 1955 

2,040 00 


4,000 

Chesapeake and Ohio RR , Senes “ D,” 




3%s, 1996 

4,060 00 


5,000 

Cities Service Co 5s, 1950 


$ 4,075 90 

1,000 

City of Montreal, 5s, 1956 

1,071 30 


5,000 

Commonwealth Edison Co, First, Scries 




“ F,” 4s, 1981 

4,744 35 


5,000 

Government of the Dominion of Canada, 




4s, 1960 

4,662 SO 


2,000 

Great Northern Railway Co, Senes “ H,” 




4s, 1946 

2,100 45 


5,000 

New York Central RR , 3 )4s, 1946 

4,900 00 


5,000 

Pennsylvania Railroad, Gen, 414s, Senes 




“ E,” 1984 


5,013 10 

2,000 

Port of New York Authority, New York- 




New Jersey Interstate Bridge, 4Vss, 




Senes “ B,” 1952 

2,042 20 


2,000 

Port of New York Authority, New York- 




New' Jersey Interstate Tunnel, 414s, 




Senes “ E,” 1958 

2,065 40 


5,000 

Texas and Pacific Railway, Gen and Ref, 




B, Ss, 1977 

5,313 40 


2,000 

U S Treasury, 4s, 1954 

1,99813 


20,000 

U S Treasury, 3 Vis, 1945 

19,887 50 


$70,000 

Totais, Bonds 

$60,447 73 

$ 9,08900 

Shares 

Stocl s 



50 

General Motors Corporation 


$ 1,58475 

45 

Mid-Contincnt Petroleum Corporation 


963 93 

70 

National Breweries, Ltd 


2,803 50 

20 

J C Penny Co 


1,375 30 

20 

Standard Brands, Inc 


2,467 SO 

SO 

Timken Roller Bearing Company 


3,407 25 

20 

Union Carbide and Carbon Corporation 


93980 


Total, Stocks 


$13,542 03 


Totai, Investments 

$60,447 73 

$22,631 03 


$69,536 73 


$83,078 76 



Annals or Internal Medicine 

Cost Analysis 
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ANNALS OF INTERNAL MEDICINE 
AUTHOR INDEX 
Volume 10, 1936-1937 


Algie, W H , F E Angle and— 

IMa]or Psychosis in Undulant Fever 
Case Rep 1890 

Allen, E V Intermittent Hyper- 
thermia of Seven Years' Duration 
Case Rep 1204 

Allen, W H Acute Pneumonitis 441 

Alt, H L and R L Swank Throm- 
bopemc Purpura Associated with 
Catarrhal Jaundice Report of a Case 
Case Rep 1049 

Altnow, H O , F L Jennings, — and 
G K Higgins Renal Amyloidosis 
with Clinical Findings Suggestive of 
Polycystic Kidney Case Rep 1398 

Amberson, J B , Jr , and H McL 
Riggins Tuberculosis among Stu- 
dent Nurses A Five Year Study at 
Bellevue Hospital 156 

Andrews, E and H N Harkins 
“Surgical Shock” Factors in Pneu- 
monia 1503 

Angle, F E and W H Algie Major 
Psychosis m Undulant Fever Case 
Rep 1890 

Appel, K E and Strecker, E A 
Practical Examination of Personality 
and Behavior Disorders Rev 1904 


Arnold, J G , Jr Treatment of 
Hemolytic Streptococcic Meningitis 
with P a ra -Amino-Benzene-Sulfona- 
mide. Report of a Case, with Re- 


covery Case Rep 1198 

Ascher, M S , G L Waldbott and — 
Further Observations on Rapid Hypo- 
sensitization 1556 

Baehr, G , G Schwartzman and E B 
Greenspan Bacillus Fnedlander In- 
fections 1788 

B VKER, J P , Jr , and N Bloom 
Clinical Studies on Verodigen, A 
Digitalis Glucoside 605 

Barach, j H Crystalline Insulin 1335 

Bargen, j a , W C Simpson and — 


Chronic Ulcerative Colitis Factors 


Influencing Its Response to Specific 
Treatment 1551 

Barker, L F Spontaneous Subarach- 
noid Hemorrhages and Their Rela- 
tions to Ruptures of Small Aneurysms 
in or near the Circle of Wilhs Case 
Rep 98 

Bauer, W , P S Hench, — , A A 
Fletcher, D Ghrist, F Hall and 
T P White The Problem of 
Rheumatism and Arthritis Review 
of American and English Literature 
for 1935 754 

Bender, M B , A Blau, N Reider 
and — Evtrapyramidal Syndrome 


and Encephalographic Picture of Pro- 
gressive Internal Hydrocephalus in 
Chronic Hvpoglvcemia Case Rep 910 
Berglund, H , G Medes, G C Huber, 

W T Longcope and A N Richards 
(Editors) The Kidney m Health 
and Disease Reo 126 

Bernstein, M and R Goldsmith 
Bradycardia in Appendicitis, Report 
of a Case Case Rep 1716 

Bierring, W L The American Board 
of Interna] Medicine 1746 

Blake, F G , H Shlionsky and — 
Arthritis Psoriatica , Report of a Case 
Case Rep 537 


Blau, A , N Reider and M B Bender 
Extrapyramidal Syndrome and En- 
cephalographic Picture of Progressive 
Internal Hydrocephalus in Chronic 
Hypoglycemia Case Rep 910 

Bloom, N , J P Baker, Jr and — 
Clinical Studies on Verodigen, A 
Digitalis Glucoside 605 

Blum, S Applied Dietetics for Adults 
and Children in Health and Disease 
Rev 1597 

Blumer, G (Supervising Editor), C 
G Lane (Associate Editor) The 
Practitioner’s Library of Medicine 
and Surgery Volume X Derma- 
tology and Syphilology Rev 274 


1929 



1930 


AUTHOR INDEX 


Blumer, G (Supervising Editor) , A M 
YuDKiNandP B MacCread\ (Asso- 
ciate Editors) The Practitioner's Li- 
brary of Medicine and Surgerv 
Volume XI Eye, Ear, Nose and 
Throat Rev 1730 

Bolker, H , M Jacobi and M T 
Koven Primarv Carcinoma of the 
Liver %\ith Bone Metastasis Case 
Rep 1212 

Borman, M C Organic Disease Ob 
scurtd by Neurotic Behavior 1683 

Boween, R , W W Sansum, R A 
Hare and — The Normal Diet and 
Healthful Living Rev 556 

Boyd, D , S L Osborm and D E 
Markson Observations on the Use 
of Acetyl Beta Methvlcholine Chloride 
in Chronic Arthritis 728 

Boyd, W The Pathology of Internal 
Diseases Rev 124 

Bradiey.EB Address at the Annual 
Convocation of the American College 
of Physicians 1739 

Breed, W B and J M Fauikner 
Errors in the Clinical Application of 
Electrocardiography 58 

Bridges, M A Dietetics for the 
Clinician Rev 1597 

Brill, I C Auricular Fibrillation 
The Present Status with a Review- of 
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